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E #3825 Ix Numerical Optimizer QIEDEN

2.2 THLY BUF7-08 ) 3 2 A 5 2 Numerical Optimizer (213 ~FEEHOFIH 2035 ) £ 928, GUI &
AW HFEICELE LTE [Nuorium Z—HF A4 F] 2 T8 Z3w, DTTIEa~x Yy F74 v To
WBOFENZHIL T 7.

1. SIMPLE THHEIHFE (£7V) %Zicik

2.1 TR SN/ T NV EFATRREHR T L (3231 ))

3.EGHRE WELLIETF—F 77 A VERELTEH2T) BEXE

HHEEHEME (EF0V) ORBIRTFAITT 4 7% THHL 280,

windows Tl mknuopt.bat (2 & W FEFTER [ETINV T 7 4 VA] .exe ZIEK L E9. —7F, UNIX/
Linux Tl mknuopt (2 & Y FETHRX [ET VT 7 A V5] 2EK LT . F/2, ETEXzRHIE3
BXIZ UNIX/Linux T ./[ETNV7 74 V4] EHRELET. 4B, ETNVT7 74 VAIHMER 530713,
EMERTEBLOEMAT =237 () ORTT.

VLTI windows iR COFNET .

promptY mknuopt.bat [ET N7 7 4 V5] . smp
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FE2E HIEYXFT /L Numerical Optimizer DEAEIE

prompt)h [ET N7 7 A4 VH].exe [T—% 7 714 )V]

VLT X UNIX/Linux BiICBF 5 FIETT

prompt% mknuopt [ET V7 7 4 V] . smp

prompt¥ ./[ETNVT 7 A NVH] [T—4 7 74)]

[F] CBHET M REI LCF — & 2200 R 2 M 2 i 5 a121E, B 2 OFNHZ2 Bt 033K <
3ETOFIETHLEY £

Numerical Optimizer V16 PAH{ @ UNIX/Linux B{TlZ, ufun &\ 9 ZHTO void BBEE = & A 72cc 7 7
ANEETNT 74 NVE LTWE L72%%, Numerical Optimizer V17 %* 5 (X windows i & [f]—® € 7 )V
774NV (smp 7 7A4NV) HBFHTREICZRD T L7

ccTBRDETFINT 7 A VB G ESHEMHTERTY. cc BROETFTNVT 7 A VEFHT B85 0%
TR, UTolBs)TY.

prompt% mknuopt [ET V7 74 VAT .cc
prompt¥ ./[ETIWVT 7 ANV [T—4 7 74)V]

72720, ccBRDETNVT 7 ANVEFHTLHEIE, TROMIIERTLI2LENHD 7.

e name 5| D HEREIZITONE LA
EFNT7ANELTsmp 7 7 A VEFIF L7 Z121E, name 51 BEABE SN TV EEA, €5
VI 7 ANVHTERSNIAATHL LARINET.

—F, BTN T 7ANVE LT e 77ANVEFHLEEICE L) BHBRETZINTY

A.. name 5| EAYE L & 72 Parameter XA LTI, T—F 7 7 A VD OfHZRET HZ ENT
SRR ET.

FELCIE, 5482 ZELZ3 W,
e ANV ¥ 77 A )Vsimpleh DA ¥ 7 )V — KPLETT
CTERDEFV T 7 A NME, ROXHIZERRTHUENHY $7.

#include "simple.h"
void ufun(){

o/ SRR E 7OV % Rl
}

72& 213, ROBIFEHEIEZ smp X & cc B TRA LG, UFD L) Ewrd ) £7.

w/ME x+y
% M x+2y=2
x>=0,y>=0
smp T
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Variable x;

Variable y;

Objective f(type=minimize);
f=x+y;

X + 2%y == 2;

x >= 0;

y >= 0;

cc B

#include "simple.h"
void ufun(){

Variable x;

Variable y;

Objective f(type=minimize) ;
f=x+1y;

X + 2%y == 2;

x >= 0;

y >= 0;
3

B, .cc X T SIMPLE O 7 )V ik 12 B> T FATH] SymmetricMatrix/4T41] Matrix/X 27 kv
Vector 72 & @D SIMPLE D7 5 A4+ 7Y = 7 % H$ 2 A1213,

#include "simple.h"
#include "simpleMatrix.h"
void ufun(){
/7 S IR E TV % Rl
}

bLLI,

#include "simple.h"
using namespace SimpleMatrix;
void ufun({
coo /) S IR E TV 2 Rl
}

ETBLENDY LY.
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HIFIFE R Y V2N wesp DAFFLICB W TRELR/IT XA —=F 20T T1533 LT VT
A2 (wespfrepsp) (CHRE/NT A =8 ] 2BFZIZLTLEE W,

B > A T 2 Numerical Optimizer V18 TOZERRE : - Hll# TR BT Y V2N wesp DIEFIMETIE, Intel
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SIMPLE X7 H 7 J I VY Vi C++X W THEEENTWE T, SIMPLE Z HW 5 IZBE LT C++DHI
RERERILEE T EEH D) FHAN, I CH+EFHEL T EFIHIHE L WIERED DD T

DT OB, C++IBT 2 M % BRL O ST ©F
SIMPLE DEKE C++D 2 FATA 77V T, REWED S—HFT 0T F L& > TR 50
TRAC, bRV, FETLT, 2 FOEFVRRNEORREIELET. ZOBIFH
F DML CH+DWEF — N — 10— FEERE TS, BEARMICIZ SIMPLEE D2 S ADF TV 7 b
BMOmME %27 5 AROBEI S L TERL, e T 2B EnER L EEI— L s8I0
T, ROBREfTVET.

SIMPLE DX DGR OBIHNE, 7 I A+ 7V x7 FOBOEARHAE LTtk sh, 3284 712
Lo THIICT = v 7 2 ET. 2ORDIC, ERSNZEEMOFHEEATHE, 529
ANEIZZT =) 9.
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S0 5=

4.1.1 {TROE=10V;

SIMPLE TIZETFNV 7 7 A VOfFRICEALIauy,; 2320 8E0H) T3, &AL Iao s ;
PHOWTIIWIFTEA.
ELw

X +y<=1;

B2y

x+y<=1;

4.1.2 ¥HZEANFEHIT

FMEHTE CEMAR—R) EWRTREFVHTIIEEICHCLHENTE T, MO (&
MANR—R) EHVWALHFEIITEIRA. Hl2I1E, ROZOEIFEUERTT.

x+y<=3;

X +y <= 3;

WRDOZDOHFE LERTY.

Variable x;

Parameter a;

Variable x;

Parameter a;

BRODE ) £ K> T LEIBER, FARULFRUHE ANTECT A, LTI
YT,

Vari able x;
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10 £ 45 SIMPLE OEAFRZEIR

x+y<=3;

Vari

able x;

4.1.3 EHERODIERF

SIMPLE Ti, 2%, ZBX HWHEEOERIETICHST2HANEH ) A, HEHFAIVTT
EREITH)IZENTEEY. HIzIE, UTOZO0iEM I CEKRTY.

Variable x;

Parameter a;

Parameter a;

Variable x;

HL, EFELTVWZWVWLOERIMHHTLIHIIZELINTVET. RO REZDOEK x ZHW
THHEKZERLTWADT, #) TT.

Objective f;
f = x;

Variable x;

4.1.4 EFIIF7AIVATHRATERZLXF

SIMPLE W CEEIZ PRI SN T W5 LFY| (Variable, Parameter 5D 7 5 A4%) R, C++THEEIZfilib
NTWBLLTFY) (class,enun R &) ZEHRTAHIEEITEITEA (ZDXHIZ, FHHIZKEIRTY
L FENZEFREEIFCTET). UTofITINLRD TF.

IntegerVariable enum;

Parameter Variable;

E7o, EMEALT (EMANR=R) RIETF R EORBEIECFH AT LIdTEEEA.

4.1.5 name S|IHICFIBTZIRLXF

GUI it CEH > A 7 4 Numerical Optimizer Z 28] 3 %354, name 518(& L TRIZTHHTE R A.
o “HHIHMF (")

e ffar= ()

o HIEHISCF (\r, \n, \t 7% &)
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4.1 —hY=EIR 11

e name 5 | B O EHE
UTIEZop T3,

Variable x(name="a"), y(name="a");

ename 51 4 VA ¥ VAL DEMHE
UTIEZop Ty,

Variable x(name="y");

Variable y;

a~v >y N4 ST AT A Numerical Optimizer Z 8y 3 53541%, LFLOR) Tladh v A
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PLFIZ SIMPLE # W CHHEITHET NV (EFNVT7 74 0V) 2t T 2BOBREZD—ETT
CITRAETOMEEZZIEL IV T EAD, KPEOKILEHE T VI T OMEEZOMEE
TRRT A ENTEET.

B ESR4  SIMPLE AO&FR  #EE

2H Variable R EERET

H %L Objective HB %2 &5

L SEM Constraint L SE e

R Parameter ERERT

BRER IntegerVariable BREREERT

HPHEH A PI%  sum, prod Z % 1_[ [ e )

2y Expression BT 2 HT LT, i ioRBZ5 2 5%
XFFRATH SymmetricMatrix XATH % 3

T Element WrERT

£H Set BFOB iz KT

55 ey OrderedSet WEHIF 2 HoE62 KT

Boska Sequence SFEBYNIP O R BEERRT

ES LAY R R AL 2 HIRR S %

S % ifelse X & o TERNPR L LML EDLBEICHNS
FIEAEE exp, sin, cos, log.. MEAKERT

UTOMEERIITNVITY) X4 wesp Z VDG EICOABHANITEETT (V7 MilKREER 77—

BIEUE repsp THODH VB HNTEE9).

BRER% SIMPLE D&% #ae

A DiscreteVariable MERE B 2 T
HEAHER &L alldiff HEAREZ KT
NI selection FREBINE 9
N— FHll# B % hardConstraint N— Nl 2 2T

+ 3 v— FlF B
V7 MK B
7=V

tINn— Kl z2ET
V7 Ml 2R
fXZ251%E LT, 0-1 &7

semiHardConstraint

softConstraint

Boolean

SIMPLE~NZa7Jb BB NTT -8B T L
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VT OREREFIET VT ) XA repsp X HW B GEIZOBEH D TTEETT.

BRER+ SIMPLE RD&F  ##E

TI7TAET4 Activity TI7T4ET4 %KY

BURE IR ResourceRequire FUREWR = R

BRI = ResourceCapacity TR w2 KT

[\l —&— FEF RN modeOrder [{]—F— N%&Z@EIRN3 5

T T4 T 4 e fixActivity TI7T4ET 4 RBEET S

T2 T4 T A FEEMRBE  unfixActivity T T4 T 4 OREEZHET S
A hMFry—F Gantt Ay b Fx—rEBNTS

AT =% A RcpspStatus DA RAET B

m ¥ S5 X Variable

S Variable £ W) 7 FATRIUINTET. BARWICx LW IEBEERTLHICEUTOLH
e L 9.

Variable x;

BHOER > —EICEFRT HI2L, £E857 5 A Set EIRFEZ T A Element W EF. DITOHIT
X, 3MHOZER y1], y[2], y[3] EEIlERLTVWET.

Set S;
S ="123";
Element i(set=S);

Variable y(index=1i);

EROMPMEIZ=CKETEZET. UTOFTIExITHWHHEI ZHELTVET.

X = 3;

DTofTidyll, y2],yB CMHfis 2 F L OTHELTVWET.

y[i] = 5;

BRI PG EP A, ZROMBEIZ T VT ) AAS CTHEMICRESNET. 7T
AL & o T3 OREZ WAL L 5.

IEE) =meszs 52 Objective

HAIYBEUE Objective LW 9) 7 I ATHRIEINT T, HHWEBHEHFOEHRE, HBEHEOMEDE
I AT O LENRD D T3, Blzid2x+3y &£\ HIBEE G/Mb) 2E2FL72WEE, Ro X
IR L 9.

SIMPLE~NZa7Jb BB NTT -8B T L



5.3 #l#Xo >R Constraint 15

Objective f(type=minimize);

f = 2xx + 3%y;

Do WFn bty TF.

Objective 2*x + 3*y (type=minimize);

Objective f = 2%x + 3%y (type=minimize);

HIBEZ %3 A B5TIE5 18U type=minimize & %\ I type=maximize X IEET HLEDDH D
9. ZhidThEno) BEEHEBE D RMERTE, RAEMETH LI EZERLIT. 20
type=% Bl L7286, HEIWIZRAMULIETH 2 LR L £ 7.

HIBEEBICHRTEZ DT 2H I TEEHA. HlziE, DToiRBIERY TF.

Objective f(index=i, type=minimize);

f[i] = 2*x[i] + 3*y[i];

E ##9X o 5 X Constraint

Hl#313 Constraint &\ ) 7 7 A TR SN FF. SIMPLE TEIWRELHIRZUL, MK (=%
i) ROHEFARERHR (<= >=%MH) Oo_fHEHTT. ERFHICHVWIEEFIEI=CIELL<
==THBZEICEFELTLAEIWL. BANIC x+y=1 WO HIRRZEHT LI KRD L) IZRB L
ES

x+y==1;

x=2y<0 EVIHHIFAEZERTHIIFKRO I ITHALET

x - 2%y <= 0;

FHRRXBEHOERIVLTLOLETED Y TEAD, UToRRIZFERERLUEKTY. 774
MIZBWT, HIFRITTT 2 B EBE2 IS L wEEa12E, HIRXaS0E®mELTI &, M
BHTY.

Constraint co;

co = x - 2xy <= 0;

FEONPEOAFRZI ) FITEIHA. ROLBIZFRY TT.

X - 2%y < 0;

HEOFHRZ —BIZERT HI21E, £HT7 T A Set LIRFEY7 T A Element Z VT 3. LLTFOH
TlE, 3O x -2y, <0, -2y, <0, 03 -2y; <0 Z—EITERL TV T T

SIMPLE~¥ =27 )l BB NTT -8B T L



16 FE5E HEEETILOBMER

Set S;
S="123";
Element i(set=S);

x[i] - 2xy[i] <= 0;

HFRXESOERZITIHEITE, UTOXHITR) 7.

Set S;

S = II1 2 3" ;

Element i(set=8);
Constraint co(index=i);

co[i] = x[i] - 2xy[i] <= 0;

A—H KR EETHE T =2 VWA LIITEFEA. UToRbiz#Ey T,

x+y!=-1;

72720, 7T XA wesp ZHHT HBICEA—HHIHE LI ENTEET.
N—T3 210 KD F7-I1EA S N7z SDP VLN (Isdp, esdp, gnsdp, Imsdp, trsdp) Tl, XF#AT5ID
FIEEMERF Z ) ) FOTEE . OB TITHHITH X OFIEEEHF Z 5B L TwE 7.

SymmetricMatrix X((i,j));
X >= 0;

MFATHI>=0 25t 35 H T, FIEEMEGFINERHATE I, A ODAD RS T —lHE
HILELTXFET. ZoONE, H0MEIEBITNOR/NNEEHEEZZWLET. F21E, KkROBIZITH
XODEi/J\ﬁﬁ#inV) X-2E>0ThrILrERLIT.

X >= 2;

NEES= M S ICHECFHEI TS ITA. FIZIE ROLEBIFEHRY TT.

X <= 0;

AT 2R 5 2 LIdTE TEA. PIZITKROGERIZERD T

SymmetricMatrix X((i,j));
SymmetricMatrix Y((i,j));

X >=Y;

BREOFIEEMHIR 2, —HLTHETHHETHETT.

SymmetricMatrix X(index=n, (i,j));

X[n] >= 0;

FIEEMHIFI 2 513, solve ) BRIHIATHIOMZRGT 5 Z LATE ¥, TaLol Y A3
LoHNTwbELET.

SIMPLE~¥ =27 )l BB NTT -8B T L
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SymmetricMatrix X((i,j));
Constraint c;

c =X > 0;

DL E, solve() BIZTELDEY setDualMatrix A EMRZ & T, FHTHIOfEZESL Z &8
TXE7.

Parameter dM(index = (i,j));

dM.setDualMatrix(c); //aM W BT DEDHEMN S b

7272, Parameter DIRFNIR T HEA L SymmetricMatrix DIRTHIE T HELN—FH L T irn
iR, W & oRILEMEHIR 2 W Twa5E, AGHMTHIORUSHRIIFHTE A, I,
TROHEZVFRH D TY.

Parameter dM(index=(i,k)); // Tk DETLEENEL D
dM.setDualMatrix(c); // IWFDHEEN—H L L2 VOTAH

SymmetrixMatrix X(index=k, (i,j));
Constraint c(index=k);

clk]l = X[k] >= 0;

Parameter dM(index=(i,j));

dM.setDualMatrix(c[01);// T & O IEEEHIFIIEATT

Parameter dMs(index=(k,i,j));

dMs .setDualMatrix(c); // IWFDRITA—FH L B2 \VD TAH]

m T U S X Parameter

EHUL Parameter £\ ) 7 T ATHRIHEINT T, BANICa L W) EREERT HICIEUTOLH
Wit L 9.

Parameter a;

BEEOERZ —EICERTHICIE, HE7 5 X Set EIRF-T T A Element ZHHWVET. DITOHT
X, 3MOEE 1], b[2],b[3] Z—EEIZERKL TV T 7.

Set S;
S ="123"
Element i(set=S);

Parameter b(index=i);

UToplTiE, 6 MowEclt,pl, cll,ql, cl2,p], c[2,q],c[3,p],c[3,q] Z—EICERL L TWVET.

SIMPLE~¥ =27 )l BB NTT -8B T L
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Set S;

Set T;

S ="123";

T ="p,q";
Element i(set=S);
Element j(set=T);

Parameter c(index=(i,j));

EBEOMHEII=TEZELTT. BEOMEZHRMICTHEL VWAL, HENICOPHRESNTET.
DToRITIE Eall3ZEELTVIET.

a = 3;

DFoBITIZER b1],b[2],b[B1 125 2 T L O TREL TV ET.

b[i] = 5;

AiciET 2%, LToX )it L.

b[1] = 5;
b[2] = 5;
b[3] = 5;

WEVHEEOLEL, FEOTHRETHHEGEMINIRET A2LEORLRBRAIELRY T3, DT
TIEER c[1,p], cl1,q],c[2,p],c[2,9],c[3,p],c[3,q] L6 X FLOTHELTVET.

cli,jl = 6;

TERNCERES %61, WFe Y TIV7 4+ — M THEGLERD Y £9. BARWIIIETO X912
BLFT.

cl"1,p"] = 6;
cl"1,9"1 = 6;
c["2,p"] = 6;
c["2,q9"] = 6;
c["3,p"] = 6;
c["3,9"] = 6;

EROfEI, ETNVT 7 ANVHTRET LU, =8 T 7 ANVDOLERETLHEDDD T7.
T—=8 7 7 AN LERET S5E1E, Parameter D51 name #fHF ALERH D 3. LTI, &
Ball3%7—%7 74 foo.dat D HEET HLHEDOHITT.

ETNT 7 A VA

Parameter a(name="cost");

foo.dat I

SIMPLE~¥ =27 )l BB NTT -8B T L
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cost = 3;

name CRHET HHFNEYT TNV T 4 — M THELEDNH Y 9. LN 2EH R T2 Hw
L2HIITEEEA. name X EWL7WE, ET V7 7 A NVHNTERSNIZAHITH L EALINET.
%, T2 3T,

Parameter a;

Parameter a(name="a");

DR, B8 ol1],b02],b[31 1627 —% 7 7 4 )V foo.dat HRXET AHEDOHTY. 7—%
77 ANBOEERET 206, $LOTRET S HETEL, BINCHET 5 HEORIFAELET
EFIVT 7 AVN

Parameter b(name="b");

foo.dat W

b = [1] 5 [2] 5 [3] 5;

VITE, ®%cl1,pl, cll,q],cl2,p], c[2,q],cl3,pl,cl3,q1 IC6 %7 —% 7 74 )L foo.dat 0*H
RKETHHEDOBITY. ETNT 7 ANDPORET DHEGERR), RFEEZY TNV +— FTHGL
Hidb ) TEA.

EFNVT 7 A IV

Parameter c(name="c");

foo.dat M

c=1[1,p] 6 [1,q] 6
[2,p] 6 [2,q] 6
[3,p] 6 [3,q] 6;

7= 7 7 A NVOREERHERICH T2 L VM LRHINL [8 77— 7 74 V] 2723w,

5.4.1 Parameter [C3 T 5EERICKDIEEE

Parameter (ZxF L CHMLIC L W EZ ERT AFHNTEX T ¥, Parameter PHMIH LT, i#ifb
WX AEFIITEIT A, FRREWLIZ X % Parameter DEEFRILIB DO —F] T .

EFIVT 7 A4 IWVICEER T B ik

Set I(name="I"); Element i(set=I);
I="1..10";

Parameter P(name="P", index=I);

SIMPLE~¥ =27 )l BB NTT -8B T L
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/7 Wi EGEaR
startRecurrenceRelation();

P[1] = 1; P[2] = 1;

P[i+2] = P[i] + P[i+1], i+2 < I;

endRecurrenceRelation();

FREOBID L 5 1 b ER 5 13 LB AR HE R BI%EL startRecurrenceRelation() & Wi b #1454
/RBI%L endRecurrenceRelation() & THELLE A H ) £ 9. LilDOFID i+2<I @ X 9 IZ Parameter
DEFZPORTHIRTERELBR R VE ), FENTRTFHMZIBET 202 ENLZNTLEZE W,
Hi—® Parameter {IXf L T2 TId %<, TRED X I ITHED Parameter DG L 728 2L &
ERTLHHLTEET.

HHE 7 i L ACRL R

Set I(name="I");

Element i(set=I);
I="1..10";

Parameter P(name="P", index=I);

Parameter Q(name="Q", index=I);

/7 Wi EGEaR

startRecurrenceRelation();

P[1] = 1; Q[1] = 2;

P[i+1] = 2*#P[i] - 5xQ[i], P[i] >= 0, i+l < I;
P[i+1] = -3*P[i] + Q[i], P[i] < 0, i+l < I;
QLi+1] = -P[i] - 2*Q[i], Q[i] >= 0, i+l < I;
Qli+1] = P[i]l - 3*Q[il, Q[i]l < 0, i+1 < I;

endRecurrenceRelation();

Wifb:XTxEF L 72 Parameter & endRecurrenceRelation() PARF I # D Parameter & AIERICH ) &
ERTEEY. BWALRERTTTRICET B ZT) S LETEITADOTIERES ZS .

o EFRAEHRT Btk (alil = alil D X9 Aitdi® ali] = bli] 22 bli] = ali]l D X ZAicid)

o HLEIRN R D/NT X = OMEPEHLE RGN (FIRIE, NT X =% a DMt TrEREINT
WA D a.val.print() 2 &)

o set0f BIELDEH

o il #y D FLAR

o HHYBIEL DFLE

o ML DT I R TARTFHREGZ B TLE ) L) &tk (21T alil=ali+1] TIEFMIMbiKIC
i O LA Ll 1 ORFESOHMZ@RZ TLEVET)

SIMPLE~¥ =27 )l BB NTT -8B T L
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FRACEENU T S &) Rk AT o oM FEITR LTI — 2D £ 7.

E BHMZTHI S X IntegerVariable

BRAEEL IntegerVariable &\ ) 7 F ATEIINTE . BMAMIIx &) BHEEKEZ EHRT 5
WKIRHMTO L) IR L 7.

IntegerVariable x;

B OBBERZ —EIZERT HI21E, H£HT7 T A Set LIRFEYZ T A Element ZHVFT. LLIFD
BIClE, 3MOBERER yI1],y[2],y[3] Z—EICEFR L T T.

Set S;
S ="123"
Element i(set=S);

IntegerVariable y(index=i) ;

FEIZ 0-1 DADEZR B S BRI, type=binary X 5 |1EUCH -2 FHTERKINT . DIFTIE
zEWV) 01 EREERL TV,

IntegerVariable z(type=binary);

BEOG I EFE 506, MyMEETYT. LTFTOZRBIIFAkOERZRHS 7.

IntegerVariable z(type=binary, index=i);

IntegerVariable z(index=i, type=binary);

BN smmsss sum, prod
BRicsi s ) 2 [ [ WHT e LT, SIMPLE TIRHEPRHIME L LT, sum B prod

3
MEARE SR TOE T, ROMTE, #HR ) k=10 28 LTwET,
i=1

Set S;
S ="123"
Element i(set=S);

Variable x(index=i);

sum(x[i],i) == 10;

Lot % sum B E L TICHECERD LI ITAR) 7.

Set S;

S ="123";

SIMPLE~¥ =27 )l BB NTT -8B T L
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Element i(set=S);
Variable x(index=i);

x[1] + x[2] + x[3] == 10;

3
ﬁ@%fu,%%ﬁ[Imzm%ﬁﬁwaiT

i=1

Set S;

S="123";
Element i(set=S);
Variable x(index=1i);

prod(x[i],i) == 20;

Lotk % prod A MHOTICHEL KDL I IR 7.

Set S;

S = ||1 2 3";

Element i(set=8);
Variable x(index=i);

x[1]1*x[2]*x[3] == 20;

3 2
sun BB BBOBRFIH L GERT 2O TS EF. kofITid, #wR Y > aby; =10 &
i=1 j=1

! J

WwLTWET.

Set S = "1 2 3";

Set T ="1 2";

Element i(set=S);
Element j(set=T);
Variable y(index=(i,j));
Parameter a(index=i);
Parameter b(index=j);

sum(a[i]*b[j1=*y[i,]],(1i,3)) == 10;

ROXHITFRAB T2 L BTRETT .

Set S ="12 3";

Set T ="1 2";

Element i(set=S);
Element j(set=T);
Variable y(index=(i,j));
Parameter a(index=i);
Parameter b(index=j);

sum(sum(al[il*b[jl*y[i,]j],j),1i) == 10;

SIMPLE~¥ =27 )l BB NTT -8B T L
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5
SR HCT, MIRHENLHMZHIRT 2HS TEET. KOFITII, %Uﬁ‘fa;‘cﬁinzlo %L
i=3
BLTHET.

Set S;
S="12345";
Element i(set=S);
Variable x(index=i);

sum(x[i], (i,i>=3)) == 10;

m@%fm,ﬁ%ﬁZﬁ:m,zmzm%ﬁﬁwaiT

ieT igT

Set S="pqr s";

Set T(superSet=S);
T="pr";

Element i(set=S);
Variable x(index=i);
sum(x[i], (1,i<T)) == 10;

sum(x[i], (i,i>T)) == 20;

S XTSI S A SymmetricMatrix

HFATHE SymmetricMatrix &\ ) 7 7 ATRBENTT. WABATHIEAOERE, WHITHI O
EDEFIIN A AT I RENH ) T3, Fl2IX, ROL D L IRIEFBITH 2 2R LIWwELET.

X =

x+3 4y + 1.5z
4y+ 1.5z 2x+ 10y

COE, DTk i L Fd

Set S="1 2";

Element i(set=8),j(set=S);
Variable x,y,z;
SymmetricMatrix X((i,j));
X["1,1"] = x+3;

X["l,Q"]

4xy+1.5%z;

X["2,2":|

2%x+10%y;

W AEZDANDOE S DEFRIIETZATT N2 —HICHLTOAERL TLZE W, Eitopl
T2 OB ERENTVEDT, 2,15 e EHxTHLEIIHY IEA.
WD EE L CERSNLGAIL, BICERSN L FERERI LTS, I
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X["1,1"] = x+3;

X["1,2"] = 1.5xy+d*z; // RO [2,1] BROEFRTH BHINS
X["2,1"] = 4*y+1.5%z;

X["2,2"] = 2xx+y;

&, ROMTFIZEHLZLTVLHICILRD T

x+3 4y + 1.5z
X_
4y+ 15z 2x+y

Variable x,y,z ISR T2 51T, FREUCH L TH Parameter ZEATIUX, THOEFHRE —$ L TIT
IFRDLTEIET. UToflz ZELZE .

Set S="1 2";

Set T="1 2 3";

Element i(set=S),j(set=S);
Element k(set=T);

Variable x(index=k) ;
Parameter a(index=(k,i,j));
Parameter b(index=(i,j));

SymmetricMatrix X((i,3j));

/] LA % B

al"1,1,1"] = 1;
a["1,2,2"] = 2;
a["2,1,2"] = 4;
al"2,2,2"] = 1.5;
a["3,1,2"] = 10;
b["1,1"] = 3;

X[i,j] = sum(alk,i,jl*x[k],k) + b[i,jl,i <= j;

~ +3 4x, + 10
“opTcE, ffx=| R Y AR LS
dxy + 10x3 2x1 + 1.5x,

FFRATHNCH L Cid, #il# & L CHIEE Wil 2 3R HAT& 9. Il 2Ry ha,
WIT>= 0 BB T H2LENDH Y 3. ROBITIIHFATH] X OLIEEMHIFK Z LB L T E T,

SymmetricMatrix X((i,j));

X >= 0;

HHZZOUMND AN T — il AZ e TE Y. ZoYE, ADMEIIABITH O fNE A 1EZ
HRLET. HIRIE ROBUIMTH X OF/NEAED 2 2% ), X-2E>0THAHI L ZFKRL 7.

X >= 2;

ROFLBIFEY T,
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SymmetricMatrix X((i,j));

SymmetricMatrix Y((i,j));

X >=Y;

RO 2 L CERTHHELTEIT. BFIZIE KROBITIIHHITH X, ... X0 —H L
TEZRLTWITT

Set S="1 2";

Element i(set=S),j(set=S);
Set N="1 .. 10";

Element n(set=N);

SymmetricMatrix X(index=n, (i,j));

FFATH RO n 1213 index=% T 2 LEDH D 5. MO HATHINEBORT: (i,3) 12
index=%f}5- L Tl3WF FHA.
BROHBATIN L T—5IPIEEEF 2R ET 5121, ROXHIFEERL FT.

SymmetricMatrix X(index=n, (i,j));

X[n] >= 0;

KBTI &2 % 2 o6, EROECIATHIR D 2 BB TR T 5 2 & TR KB T
ROBNIA LR T2, Parameter a, b 2N 2 IRFITH o THHIR T Z R L TV T,

Set S,T;

Element i(set=S),j(set=S);
Element k(set=T);

Variable x(index=k);

Set A(dim=3,superSet=(T,S,S));
Set B(dim=2,superSet=(S,S));
Parameter a(name="a", index=A);
Parameter b(name="b", index=B);

A=A | "1"xB;

B = A.slice(2,3);
S = A.slice(1);
T = A.slice(2) | A.slice(3);

SymmetricMatrix X((i,j));
X[i,]]
= sum(alk,i,jI*x[k], (k, (k,1,j)<A)) + bli,j1,(1,j)<B;

LEEDOBITIX Parameter a,b DEZINE T 7 A NP5 5257 —A#HEL TV T, 47 7 A4
WHALHEMRAICL > TEE S a, b DIRFOHEAVBZENENEESEAB THLEEDLNTVET. 1T
TN COMBREROBIC, B&ABELNEINTLET. 7 BHOMRERTES T, 151
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NORTOHPHZ RTHEESSI1Z, WITNLESALLER IR THE T,
BRI T T — 774 W52 6072 LET.

a =
(1,1,11 1
(1,2,3]

w

[2,2,2]

N

[3,2,2] 0.5
(3,3,3]

(%2}

b =
[1,1] 10
[1,2] 4

N, RO[MHATINZERL TVLFTHL L 7.

x; + 10 4
X= 4 2x7 +0.5x3 3x;
3x; 5x3

HEICA DB TIE, £465 A0EFZEZ
((1,1,1),(1,2,3),(2,2,2),(3,2,2),(3,3,3)}

4B OEFEI
{(1,1),(1,2)}
TY. I LTUToOMLzZdEHEICXD,

A

A I "1"*B;

B

A.slice(2,3);

HH ADERIT
((1,1,1),(1,1,2),(1,2,3),(2,2,2),(3,2,2),(3,3,3)}
A B OERIT
{(1,1),(1,2),(2,2),(2,3),(3,3)}

LD T

B¥ slice) 13, £EO—HEZFHLTUYHIHEELZAE LTI, LilofliTid, £HADE
THEERSEYOBLT, £AEBICELTVWET.

FROESLEITo 72/ R, |Al=6,1B|=5 %0 F L2, BT ERD Lawga Al =27, B
=9 &%), N TR GHEBEZLEL LET. FHITHORITAKRECSEIZE, 7+ -3 VAL
M) DENHEL T,
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m 75195 X Matrix

—HDATHNE Matrix &£\ 7 F ATERILENTF. WBATHI L RIS, —BATHIAkDE#RE, —
BATHIOREEDEFIZIN A AT BEDPH Y 3. HIZIE, ROX) B 2x3DITFzERL72vwe L

9.
P x+y 0 1
-1 2 z

COE, DTo kiRl FT

Set S="1 2";

Set T="1 2 3";

Element i(set=S),j(set=T);
Matrix X((i,j));

Variable x,y,z;

X["1,1"] = x +y;
X["1,2"] = 0;
X["1,3"] = 1;

X[2,1"] = -1;
X["2,2"] = 2;

X["2,3":| = z;

P ATHIDITORT, § ATV OFIOTFTY. Matrix X((i,3)) ICFEN D HHFKiNZ LW L T Matrix
X(i,j) LRl TAHIEIITETEA

150127 9 A% T, ERHlEERT LI LHTEETT. 2720, dflEidfsy, EF=
TN —HICH L CERL THIMEEINFEADT, MR EZEHKRT S LD TE
9.

BEOTNE L TERTLILDTETT. FIXIE ROBITE—HITH X, ..., X0 x L
TEHRELTVET.

Set S="1 2";

Set T="1 2 3";

Element i(set=S),j(set=T);
Set N="1 .. 10";

Element n(set=N);

Matrix X(index=n, (i,j));

THEAROTET 01213 index=%2 11} 2 LE0H Y 3. WHOITHINIBOET (4,7) 121 index=%
5L TRV EEA.

CCTIREFENITONFETEE LR EICLET. ITHBED & % 375 TS, 175D
LATA A SIS 5121, AHEI O 2.at O BB EVET.
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Matrix X(index=n, (i,j));
Matrix Z((i,j));
Z

X(1) + X(2);
Z

X.at(1) + X.at(2);

// Z = X[1] + X[2]; &k

EHIATHN OB 2 BT 561213, LRI . at O ORISHT THIEIN [ 2o TSRL 5.
SFATHN DG L AR, FTHIRORT EATHI O DT84 L CTAFEIR 0 20Ty s 2L
bTEET.

Matrix X(index=n,(i,j));

Matrix Z((i,j));

Z["1,1"] = X(1)["1,1"] + X(2)["1,1"];
Z["1,1"] = X.at(1)["1,1"] + X.at(2)["1,1"];
z["1,1"] = X["1,1,1"] + X["2,1,1"];

EO=Z=2DRALFENDFH CERICHRS N T,

TN 7 T ANATHNEBEDRERIN TV T . oD ORI BEETIITINGE, WE, FTHLZ1T
T ENTET Y. fHIFELOIEREICIEZENEN, + - «HEFAIIGLET. £72, 175X
FPVRENLOHEFETRIINHIFRN D EFRKT LI LN TEET. BEOHKX & FBRIZ, FXi
FiE==2 vy, AEXHITIL, >=R<=Z M EF. 757 7 AERT % 2 DY L 72 Expression
JIARERBLIENTEET. INF% 2 Do 72 Expression & I\ TITHI D INGEEIAH Y 3 5 # A
ZEFT UL, ATH17 7 A 2D S THATFNEFIIWEE T2, 17517 7 A 2 23R 0E 5 12
HAET.

Set S="1 2 3";
Set T="1 2 3";
Element i(set=S),j(set=T);

Matrix X((i,3)), Y((,7)), Z((i,i0;

Z=X+7Y; /] DO R LA
Z=X-7Y; /] o5 & &
Z=X*Y; /! FTHI DT 5
Z=2%X; /] A5 O e Kk
Z=1X/2.0; /] ATHNDER S % 2.0 TH A

RO LERTEETIRITHOH A XIZEDL Y TRAD, TR TIEITA A0LDLL I LD
9. THOBMITEORKEEZFTINRAT BT OBSHICE 2 2700 L ZIEELET

T 7 5 2120, IEEEDOMIATH E A OFHESEEE LTHEINLTVWET. 5o bL—2A (&)
D) 12E tr O B%, THIO8EE 2 trans O BIEL, 1750 L OHNEEICIE inprod O BIEASHIS L £
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3. BABOREYfEIZENEN, Expression, Matrix, Expression {270 7.

Kig, INHOMBOHAGITYT. THOWHETRBEFZHEISEP LV LIZERLET.

Set S="1 2 3";

Set T="1 2 3";

Element i(set=S),j(set=T);

Matrix X((i,3)), Y((,7)), Z((i,i)0);

Expression e,d;

e = tr(X); /] ATHID b L — A
Z = trans(X); // TR DERTE
d = inprod(X, Y); // 1THIONE

119127 7 ZNIZRD &) BREBRBSHEI T T 7.

e .nrow() T8 % int TIRT

e .ncol() % int TR

e .row(const Element& i) i1TH % Vector THUEFT %

e .col(const Element& j) jHIH % Vector THUHT 5%

e .subRect(const Set&, const Set&) TR D—ERy % Matrix THUET 5

e .val.print() BAEOHEFRT 5

e .printDim() TR DH 4 X% FomT b

F 7z, FATHIRHAATH A RBLL 72 WA, Matrix 7 9 ADH T2 T ATH %, ZeroMatrix 7
T AR UnitMatrix ZfiWVWF 9. ZeroMatrix 7 I A & UnitMatrix 7 T A& Matrix 7 7 A & I3EW,
HEHET 5 RS FAVRHMATIIE LTS 2 e TEET. T/ A7V 2EETS
Z ¢ 72 < zeros(const Set& S, const Set& T) X unit(const Set& S, const Set& T) &\ o 72
BCEATHNRHAATHN 2 KT L TEET.

Set S="1 2 3";
Element i(set=S), j(set=S);

Matrix X((i,3));

ZeroMatrix 0(i); // ZAT4l
UnitMatrix I(i); // HA4751

X - I >= 0; /1 FIEEMEO TR

nxn DIEFTH>= 0 L W)k ET 5L, fTHOTRXTORSDVEULTHLD L) EKTIE%E
, FTHOPIEEMEHRIF L V) BRICHERSN T Y. ok &, THodHEtEF =y 7 Shita
DT, 6T, HHICEAEHIIMEZRE L TBLLENDD FT. (hxn DIES{THI<= 0 £\
ik Z 35 L, 1R L7ATHI O I @ Eflf & v ) BRI T 3.)

nx1Off5l>= 0 L VIR E TS L, fTHOTRTOESHPELULETH L &) BERISHFRS N E
. ZORE, ABIZOUNOEEFF-TL A2 EIETETHA. (nx1 DfThlc= 0 LW IH LR Z
&, ATHOTRTOERGVELTTH S &) BIRICHRENET.)
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Matrix (3N T7 7 A VOl RET H N TETT. SIMPLE F— Y A TF—% %252 %
ZENTE, BFERLO Matrix ThiUL, RmFE% 22572 SIMPLE O 7 — ¥ X TH 2, NFEHHT
SNz Matrix THIUE, FTHIEOREDRICIC 2 ZINA72RKILD SIMPLE O F — 4 R TE5 2 T

m ~N7J MLY SR Vector

N7 Vit Vector £\ 7 FATRISNET. X7 MO 726, T4bb, nxl
DITFNEAEFELRD DL LTI E T, nx 1 DITFNI L CTEERITHIEHEIL n IRITX 7 VISR LT
BAMTT. WMHATHN R —BATHN & MRS, X7 PVEAOERE, X7 MVOREEOEFRITH] 4 12
TOVEDBHY T, BIZIE, ROL) BZRKITONRT PV EERLI-WELET.

X
v=| 2+y
e

CoYiE, DTOXHITRARL 7.

Set S="1 2 3";
Element i(set=S);
Vector v(i);

Variable x,y,z;

V[lllll] = x;
V[||2ll] = 2+y’
v["3"] = z;

i 37 PVOIRFETT. Matrix &3R4 D, ZEHFFIMIAE T Vector v(i) DX HIZEEE L 7.
BEORZ MVE—FHFELTERT AL TEET. FIZIE, ROBITIEINRT Fvv,...,vio &—FE
LTEHRELTVWET.

Set S="1 2 3";

Element i(set=S);
Set N="1 .. 10";
Element n(set=N);

Vector v(index=n,i);

N7 PVEEROERT n 121 index=%fHF 2 LENH Y 3. MH O PVHNIORT 1 121
index=%f}5- L T3V A,

CITRIBRFNIFONTRZ MVERT MUEE IRZ EIZLET. Matrix 7 T A LRI, N2
MVIROTRFEIRE L TRZ MV RSS2 55K O %.at O BEE v, X7 bV oksy
BT 25E 1A [ 2w E 5.

SIMPLE TlE n IRITXZ MV & nx 1 DfHZFSFICHRWE S, F72, 1IRIERZ MVE 1x1 DT
e AN T —%REIHRCET. 757 MVoBPELSTUE, [FHIRLomE, X7 MVvEL
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5.9 NI KNILUSX Vector

DO, ATHERT MV OEHFEA T

31

ERT PIVRETOEZEN 1 ONR7 bV ERBLIWIESIZIE, zeros() BIER ones () B % flivy

ESe

Set S="1 2 3";
Element j(set=S);

Vector v(j);

v <= ones(S); /] BETOEENR1LOXRT pV
v >= zeros(S); /] BT v

diag(const Vector&) BIH% i 13X Vector ZATHI DX AIZIENTZIEF1TH] (WA1THI) 2165 C

ENTEET.

Set S="1 2 3";
Element i(set=S);
Element j(set=S);
Vector v(j);
Matrix X((i,j));

X = diag(v);

1 IRTCD Vector R 1 x 1 D Matrix & AH T — I8 L 72 WIEEL

Baefivid.

1%, scalar(const Matrix&) 4

Set S="1";
Element i(set=S);
Element j(set=S);
Vector v(j);
Matrix X((i,j));

Expression e,d;

e = scalar(v); // N7 M &AH T =48
d = scalar(X); // f1¥)% AN T —I1T&H#

WX Matrix 7 7 A & Vector 7 T A% F\WT . IREFHFE % Feak L7265 T9.

Set S;
Set T;
Element i(set=S);
Element j(set=T);

Element k(set=T);

SIMPLE~YZa7)L
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Vector x(j); /1 B

Variable v(index=j);

x[j] = v[jl;

Matrix V((j,k)); /1 R
Matrix AC(i,3)); /1 R
Vector b(i); /] B
Vector c(j); /1] R

Objective f(type=minimize);
f = 0.5% inprod(x,V*x) + inprod(c, x);
Axx == b;

x >= 0;

KIZEDEFVIIHTDHTF—F 7 74 VOBABITT.

S=1..2;
T=1..4;
vV =

[1,1] 1.0 [1,2] 0.5 [1,3] 0.0 [1,4] 0.0
[2,1] 0.5 [2,2] 1.0 [2,3] 0.0 [2,4] 0.0
[3,1]1 0.0 [3,2] 0.0 [3,3] 0.0 [3,4] 0.0;
A =

(1,11 1 [1,2] 2 [1,3] 1 [1,4] O
(2,11 1 [2,2] 1 [2,3] O [2,3] 1;

b

[11 7 [2] 5;

c = [1] -10 [2] -11 [3] O [4] O;

197 9 AR MV 7 5 A% TRtk L72E 7V L T showSystem() B % -5 & 4751
B S LB SN RSFEREINETOCT, LB L7ZETUDIEL LR TE T2 2R
LI ENTEET.

m IS5 X Expression

K13 Expression &£\ 9 7 7 A TEBENE Y. KRAKOERE, ROWEDERIIN 41T &
B YT, FlriE, 2x+3y EVIREERLZVEHS, KOX ) ICHALET.

Expression g;

g = 2xx + 3%y;
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DUF R 3@ ) T

Expression g = 2xx + 3%y;

BHORZT —BICERT AL, £H57 5 X Set LIRF-7 T A Element VT . LITOHITIZ,
3K g[1], g[2], g[3] & —FEICEFZL TV F T

Set S;

S="123";

Element i(set=S);
Expression g(index=i);

glil = 2*xx[i] + 3xy[il;

Expression Zfi) FIZL D ET NV OB ZEIELT 2 2 EAATEET. W UHKNAMMEED BT 5
E7)Vid Expression Z W5 &, KIRIZHES < %) 9. Expression (3 < T Tl D ffisft % H
& L7-b DT, Expression DEADHFMIZ L ) RKIFFBERPELL2FH1EIH) THA.

m mFI5X Element

WPl Element £\ 7 FATEBINE Y. RFLRBEBAx D i ITHYT L2002 ERLET.
BHE7 T A Set LT HI LT, Zf Variable, #lI#Y3X Constraint, EH Parameter, FEFZH
IntegerVariable, I Expression DIKTLEZ K ETEX T T. BT LEAEMIEEHBITIE, 1% set
PHVET. HXTOs ML TFTHLHFITHERLTLEZSI W, DTofITIE, 3MHMOZEHK y[1], y[2],
y[3], 3TDEE b[1],b[2],b[3] ZEFHKL TV 7.

Set S;

S ="123";
Element i(set=S);
Variable y(index=i);

Parameter b(index=1i);

WF-D5# index 1213 Element Z48E T 55D NI, €D Element 3 TN 5 Set #IHET HZ &
L TEEY. kBN, EoitdREH UEKRTT.

Set S;
S ="12 3"
Element i(set=S);

Variable y(index=8);

Parameter b(index=S);

WRFIBEBEEAT LI EDARTY. ROFITIE 6 MOLEE x["1,p"], x["1,9"], x["2,p"],
x["2,9"],x["3,p"],x["3,q"] ZEHLL TV,
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Set S;

Set T;

S ="123";
T="pq";
Element i(set=S);
Element j(set=T);

Variable x(index=(i,j));

—DODHEGIIH L THBOBRTEZEDLIFLTEET. KOBTIE 12 HOEE al"1,p,p"],
al["1,p,q"], al"i,q,p"], al"1,q,9"1, al"2,p,p"], al"2,p,q"], al"2,q,p"], al"2,q,9"],
al["3,p,p"], al"3,p,q"], al"3,q,p"], al"3,q,9"] *ERXLTVFEFT. EHETIIHLT22D
T JEDEDONTVET.

Set S;

Set T;
S="123";
T="pq";
Element i(set=S);
Element j(set=T);
Element k(set=T);

Variable x(index=(i,j,k));

BREOBTZFHFONRE MRS 2551, W FRTZ T TN 4 — N THGLERH ) £7.

y["l,p"] >= b["l,p"] + 3;

FRUTOLIZT TV T+ — P THI RV ERFISHBERM S, HlR0—5 L THillvesR s
hEd. (RFOBEBERERE

yli,31 >= bli,j]1 + 3;

R, BT 2EEVEREEZ D EIIIRO L) ZEETEHVWL IS TEET.

s et + R - GB /7 (@) =+ (F)
% (RD)  ceil (WD EVF)  floor HIY TP

WOBITIX, EEaltl,al2],al3] I 2, 4,6 ZiXELTWVWET.

Set S="1 2 3";
Element i(set=S);
Parameter a(index=i);

ali] = 2%i;

KOBITIE, FIRR o+ +x<SEELEABLTVWET. HIHWRXOLEBEEHRT H7-DIBEEFEHD
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HOADOMZTFL TWET.

Set S;
S="12345286";
Element i(set=S);
Variable x(index=i);

sum(x[i], (i,i%2==0)) <= 5;

ROFTIE, WEAEFER 5 <xp ZERLTOIT.

Set S="1 2 3 4";
Element i(set=S);
Variable x(index=i);

x[i] <= x[i+1], i != 4;

EEF) #2552 set

Efldset L) 7 FATERIHAEINTET. TV 7 A Element LT 5 2 & T, ZH variable,
fil#3X Constraint, E¥ Parameter, EHZEH IntegerVariable, = Expression 7 EDOWRIL % HE
TEEY. UToFITIE, BAKL2L3ZERLTIEASEERLTVET.

Set S;
S ="123";

REDEZMIL, FAAR—ZATXYLLEN DY . /2, EEAKOERL, MREROE
K FRHAT) FATEET. DT oRBIZ Eoitd & W CEIRTY.

Set S ="123";

DT 3EOZLER yI1], y[2], y[3], 3 D& b[1],b[2],b[3] Z EFKL TV E 7.

Set S;

S ="123";
Element i(set=S);
Variable y(index=i);

Parameter b(index=i);

BEDOEFIIZARKZT T, XPHBMEHTLIENTEET. DTOBITIE 2 MoiEKR%E
¥ zlpl,zlql, 2HOK glpl, glq] ZEFEL TV E .

Set T;

T = Ilp qu;
Element j(set=T);

IntegerVariable z(index=j) ;
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Expression g(index=j);

gljil = 2*x[j] + 3*xy[jl;

BROLFINILT L —XFTHLHLEEIH) TEA.

Set T = "before after";

FE ORI MM L7263, NREZBBNIEBR T BRI, RFTICy TV + — &
M2 L8 H ) £

-1 <= z["p"] <= 2;

—HELCERTAIEGICEST TV 7 +— FTHATIIWITEEA.

-1 <= z[j] <= 2;

HBEOBEFRICHRBZ M LAE, . Z2HVAHTRPOERY HEIWICHE T4 2 L2 T
T. UTOZo0fIZWI N HRE 125 10 THRSNAESS ZERLTVET.

Set S

"1 .. 10";

Set S="123456789 10";

RRILFHNE 25503, RO HIHIHEREZ WA 2 I3 TE A, ROCBIZARD TT.

Set T = "a .. k";

HLEDOELIZ, TETNVT 7 ANVHATERT LIS, =577 A V0525 5E0H0 9. L
TIXHERE1,2,3 2 BHETLEESDEFKE, T—F 774 foo.dat 52 HH)TT.
EFNVT A IVH

Set S;

foo.dat I

s ="123";

.57 5 AOMBEZRIE, WRNICERLEZLCEDL, EFTLVTZ7ANRT—F 7 74 VOIERIS
HEIWICERSN T . TNz SIMPLE © BEMCARBE L IO 5. ITofITiE, HEMUARKREIC
X0, EHESOEZIZ1L,2,3THLEHMENTT

Set S;
Element i(set=S);

Parameter a(index=i);

al1] = -1;
al2] = -1;
al3] = 1;

UTDXH1Z, =% 774NV (foo.dat) WTa DEiZ ED AL FETT.
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ETNT 7 ANVA

Set S;
Element i(set=S);

Parameter a(index=i);

foo.dat W

a=[1] -1 [2] -1 [3] 1

WGt ERLI2WEEIL, G superSet ZHWE T . DITOBITIZES T 2SS O H%
HTHAHZLEHLBLTVET.

Set S;

Set T(superSet=S)

HLEAITH L TERSINIZRTFIE, TOMTESIH L TCOHBWICERSNTET.
BFEEHDEEDR (HDHVIIESESUNN) TESE-VESIE, £ELRTOUEERERT
HET<>ZFHLTY. UTofTid, % al1l,al2] I2-1%, a3l 121 2R ELTWVWET.

Set S;

S="123";

Set T(superSet=S);

T="12";

Element i(set=S);

Parameter a(index=i);

alil = -1, i<T; // i BTIZEETNLHE

alil = 1, i>T; // i B TIZE TN WIGE

FUAD S EEZIIETT 5121, BB set0f ZMHHL . setof BIBDHE—FIBIIRT,
THIBRBEMHATHLLENDH ) TT. HEORYHIEETY. UTofITIE, £5S o T4 A
alil > 0 272 T EHEDOADL, RETZPRL TV IT.

Set S = "1 2 3";
Set T;
Element i(set=S);

Parameter a(index=i);

all] = -1;
al2] = -1;
al3] = 1;

T = set0f(i, alil>0); // BEIDANLLLIEA TIERENS.

EEODEZREIIET AHI121F, card MEZEHEH L 9. card A OE Y I int BT, DLTO
BITIE, BB lIZHEESODEEEEKMLTVET.
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int n = S.card();

FEEIZIMICHEA 2B D ) $32°, FHBEHEORCHERARAY =27 VTR LT ET.
Al BEVEDE S,

EXFE] a5 Orderedset

EENOERINFAED b N4 G 13 OrderedSet 7 7 A THBEN T T, HHOEHKITH
7B NV—T KT HEITIE, T OrderedSet 7 7 ANHH T . OrderedSet 7 7 AL Set 7 7
ADWRRZETAHLTED, MATROBBPHEHTE Y.

o first AL MHPHEGORMNDER %R

e last %L MHFPHEAEORBOEFEZ T

enext AL ROEFZKT

eprev L HWIOEHREET

eposition Bk EROME (MFH»ZERT 2K 2T

e clementAt FI¥L i (MEHFH2ZEKT 2BH) IHLERYET

C++OBBELTOT7 4+ =<y MIMTFOLHIIIHY 3.

// OrderedSet M X ¥ INEH%L

Element first();  // WHDEREET

Element last(); /] WIEDEFZ RS

Element next(const Element& i); // %3 i DIROEFE %R
Element prev(const Element& i); // %3 i ORIOEFE % KT
int position(const Element& i); // % i DMEZ IR
Element elementAt(int p); // i p Il b EFK KT

OrderedSet 7 7 A X FIH T 5 H T, Wb WibAERNZ Y FH 2 L AWMRETT .
ROF)TIIWALAER x, < x4, x5 < X, X, < x; & OrderedSet ZFIH L Tt L TV 5.

OrderedSet S="p q r s";
Element i(set=S);
Variable x(index=i);

x[i] <= x[S.next(i)], i !'= S.last();

KEDOFMN 1 1= s.1astO IF i==s DEGELTENT 2720 TT. LiLOHITIE next BAFLE 1ast
BEAFIHLE L2225, DO X512 prev BELE first B FITAHZ LB TEET.

OrderedSet S="p q r s";
Element i(set=S);

Variable x(index=i);

x[S.prev(i)] <= x[i], i != S.firstQ;
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FEOBEEDER TR WA, EiLD X 912 orderedSet ZHHWALENH D T3, Lo LES
DBEZENEHOGEE, RO X 912 0rderedSet & W Wi b W HETT.

Set S="1 2 3 4";
Element i(set=8);
Variable x(index=i);

x[i] <= x[i+1], i != 4;

[FARIZ R DOFLR S W HET .

Set S="1 2 3 4";
Element i(set=S);
Variable x(index=i);

x[i-1] <= x[i], i != 1;

BHUONOBEE» O 2EGE2FHT 56, FHERNIIBWT i, i-1 FOBRRMOEEI M T
& 2\WEHAS, OrderedSet IZHADL X5 LR WELBMETY.
ROBITIX, EE alpl,alql,alr] IZFNZFN 24,6 QTN 2% ELET.

OrderedSet S="p q r";

Element i(set=S);

Parameter a(index=i);
for(i=S.first(); i<S; i=S.next(i)){

a[i] = 2#S.position(i);

}

DToXHICRABLTHREUEKRTT.

OrderedSet S="p q r";

Element i(set=S);

Parameter a(index=i);

for(int p=1; p<S.card()+1; p++){
i = elementAt[p];
alil = 2xp;

}

HEAEDEEPBRBTH HHAIE, RD X S I2 0rderedSet ZHW A Wit B EETT. LLTOHIT
X, E# alll,al2],al3] IZFNEFh 24,6 QFoHM) Z2%EL T 7.

Set S="1 2 3";
Element i(set=S);
Parameter a(index=i);

ali] = 2*i;

WFEENT 25T, £OBREERTLILDTEET. ROFATIE, EEBEMEZERLTVET.
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M[1]1 X a, b, c A5, M[21 1dd, e, f OB EIN T T,

Set S="1 2";
Element i(set=S);
Set M(index=i);
M[1]="a b c";
M[2]="d e f";

m HHIES Sequence

BHNES Sequence 1, FAFIINVETHEEEERRTH7200bDTY. 51U from, to, by ZIHE
$THIET, fromH»H to T TOMIZ by WADERIMEL SN T . KROFITIX, 1759FTD2
HNADEFZEXE L TWE T,

Sequence S(from=1, to=9, by=2);
// Set S="1 3 5 7 9"; &[]

FNAME 1 TR WRBB LG 2D BRCHHTY.
Y44 Sequence 1ZNMEF A OrderedSet CHIH T HE 722 B %L

// Sequence M A ¥ INF¥L

Element first(O);  // WADEHKZIRT

Element last(); /] WRDOEFRZRT

Element next(const Element& i); // %3 i DIRDEF % KT
Element prev(const Element& i); // %k i DRI OEE %K
int position(const Element& i); // B i OE Z KT
Element elementAt(int p); // % p \ld B EFK & KT

AT LI ENTEET.

515 ENE

L, HFRPRAL (Variable ORI E, Parameter DIHEXE, Expression DIfiE
#) ofMER S h, FFEoB) K HAZHIRT 2HEE AL I3, KOBITIE, EHaltl,al2] I
-1%, al31 121 #ELTVET.

Set s = n 1 2 3" ;
Element i(set=S);
Parameter a(index=i);

ali] = -1, i<=2;

ali] =1, i>=3;
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FMRICE S ==, SR ET<=>=, ANEG<>, A—F=HET»™HTE T3 @R
TEX5DZ, H5 L EANARETOARTT). ROFITIE, B asun DiEZ EH ali]l DFTO XY K
3\/\%)0)0)%251,- TEDTVET.

a;>0

Set S;

Element i(set=S);
Parameter a(index=i);
Parameter asum;

asum = sum(alil, (i,al[i]>0));

<SRESICHTLHEEZFRBTAHEAET L LTHOMHINTET. UToRITIE, B al1l,al2] I
1%, a[3] W1 ZFELTWVWET.

Set S;

S="123";

Set T(superSet=S);

T="12";

Element i(set=S);

Parameter a(index=i);

alil = -1, i<T; // i DB TIZHFENLYE
ali]l = 1, ©>T; // i P TIEEEFNLVEE

ST set0f BB Z o THAOEGEZMRT IO MHIN TS, UTofITIE, £H5Soh
THMalil > 0 27T EHIEDOADPS, FETZRHFLTVWET.

Set S = "1 2 3";
Set T;
Element i(set=S);

Parameter a(index=i);

al1] = -1;
al2] = -1;
al3] = 1;

T = set0f(i, alil>0); // BEIDANPLLLEA THIMEREINS.

FMRF L2 RO X D) REET ), &, | | THAET LI ENTETT. ZNEFN, not,and, or Z EIR L
F9. ROBITIX, EBEOLI1],b04] 12-1 %, b[2],b[3]1 I 1 ZHRELTVWET.

Set S ="12 3 4";

Element i(set=S);
Parameter b(index=i);

bli] = -1, (i<=1 || i>=4);
bli]l = 1, (i>=2 && i<=3);
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REDO—ITIZ, WTOXH)IRAET2HED TS ET.

b[i] = 1, 1(i<=1 || i>=4);

FHRITEBRBEREE R VS 2 LIETETEA. KROERIFFAD TT.

Variable x;
Variable y;
3*xx + 2%y == 0, x>=0;

3*xx + 2xy <= 0, x<0;

[5.16 EX T o
S B R E, XIS X o TEFAE % 5 HIBIE Objective 3\ Expression Z €T 5720

2
DbDOTE. KROBITCIE, amﬁaiﬁp{x’“o % ifelse BIMZ AL CEZLTVIT.
0,x<0

Variable x;
Objective f(type=minimize);

f = ifelse(x>=0, x*x, 0);

KB E 2856, MROBBIEFERLFTERSP OMIFTRERTH2DEFHET. I
MBI R T AT TR TR W7z, KBz CRldys 23T LA, UT
DB TT.

Variable x;
Objective f(type=minimize);

f = ifelse(x>=0, x, -X);

B, B EZLZRTA2HECE LT 171 T RoER 2 &L 28w,

S.17 Ik

SIMPLE TIZRDEE L MEMBAERSINTVWE T2, ZhPhoBERIZITar 53 v 78k
C++i2BIT LD EELTTY.

+ - / *
sin cos tan asin acos atan
sec csc cot asec acsc acot

sinh cosh tanh asinh acosh atanh
sech coth asech acsch acoth

atan2 hypot erf csch

YT A7V T) AL Lo TRAITERVEEF ST T
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exp log logl0 pow sqrt

ceil floor fabs fmod

KoBITix, HlHR4d <11 2B LTI

4xpow(x,3) <= 11;

BB pow Z VD &, BIZREAN2 THoTH KEHHIE & 13A L S NT, —OIERILE
HRE & RSN E T, RGHEFEEHO 7 VT X 4 asqp 2 P %A1 BB pow 2 HIWV
HBWTL 3,

NWN—=Ta v 9 k) AT ADBEM ert PBMSNE L7z, BEMEBIIKRO X ICERSIN DK
T

2 2
erf(x) = — e " dt, X € [—00, 0]
0

=
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il 7E KL A V2N wesp

m wesp ZHV RS 0EES

TNI) AL E L THIFFTERRE Y VN wesp Z HHVABRIZIE, MOTVT) XA LRELDEDHOD
HRAH D 5. 1 DIERBEH Variable ZAVBZEFTERWVI L. $ 9 1 DK P BHIES
BICHEVWTMISATHYNRTONBZZ L TY. DTTRELSHHLET.

wesp I EZEBE LT 01 BHAEH (type = binary & L 72 IntegerVariable) & B # % K
(DiscreteVariable) ZHWTERALL 3. @HEAKL, 0-1 BEEHTHRVERERITIH W
LT ENHERFERA. DT, wesp THWAZ ENTEXLMREZRLZHTL 7.

BRERA SIMPLE D&% #eae

H %L Objective HWBE 2 &

il X Constraint il 2 29

E Parameter EREERT

BRER IntegerVariable BREBZERT

0 51 2 sun SIS 5

2y Expression BT 2 HUTH LT, iR Z 52 %
R Element RFeET

£ Set BTOB)  HHERT

NEF 845 OrderedSet HEMIAF 2 Ro&62 KT

ByEA Sequence HERBINN S R bEEERT

E LAY il RACASL & BT %

St B 5 ifelse XIHIZ & o TERD R 2 BHZED LI
WER exp, sin, cos, log .. MIHEMEKERT

Bl B DiscreteVariable HERE B 2 KT

HARER L alldiff HEARRE KT

BN IR selection B #IRE KT

N— Rl B hardConstraint N— Nz £

Y I N— FHlBBI%  semiHardConstraint ¥ 3IN— F#lZ=ET

V7 MR B softConstraint V7 Mil# 2 RS

7 — VA Boolean HlFRNZ5%E LT, 0-1 Zakd

B THRR72/NGE DT D TON L BIZOWTHAL 9. wesp 3Hl#R% H BB 2 ~F
VT4 L LTERERL, RFPVTADINEL GABEZ 2RI TNITY AL TY. BI Y X T A Numerical
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Optimizer DN T DNRF IV T 4 ZaHli§ BN LT 28 0 3T, BEE L GHlizfTwWE 5.
EoT, [0 >= 1] & X9 HHlRRIIHFERL (RFVT 4 1) ERDETA, [0 >= 0.99] L) &
I R HF 2 WL 0D (RFPVT 1 0) %0 FT. ERLOERET/IIRUT KT
B LD B 5 HBERHIF AT L TiE, %47 550 (Hl#Rz 513Wa) 12KE2ME (1000 % 5
ENEEE =M E TAMICRS) 20 TEBLENDH ) £37°.

IEE) Emeszo S5 2 Objective

wesp FIFHIRIC S HIWBIELZ 7 A Objective X VT 4%, 51 target TR T2 IEE T 5 L%
MY ET. HWEEKD target THRE S N/l % Tl o 72546 (RALMEDY G Ll 7235546),
wesp (ZRMGEVEZH T LET. ROBITIE, target IZ10 ZFHEL TVET.

Objective f(type=minimize, target=10);

target OWIWIELEIL 0 T, HI/RMIC target ZFE L RV HE 1L target 130 TH B LRI N F
. Thbb, ROZOIZFEUERTT.

Objective f(type=minimize, target=0);

Objective f(type=minimize);

target DfHIL, E#X Parameter 2L ETAHHL TEXE .

Parameter p;
p = 10;

Objective f(type=minimize, target=p);

target DfHiL, 737 X —% defaultObjectiveTarget TIHRET AT LD TXET.

options.defaultObjectiveTarget = 5;

Objective DHIELTD target fli&, 73T A — % defaultObjectiveTarget DIHASHEA L 72HH 1,
Objective DFIBDMEDH BMEHRINET.

HIBEBDOEAIZ/$T X — ¥ defaultObjectiveWeight TIREL 3. ROBITIZ, HMEKDE
A5 ZHELTVET,

options.defaultObjectiveWeight = 5;

/X5 A —% defaultObjectiveWeight DFIMAMtIX 1 TT.

m 9 -5 X Constraint
wesp FIHIFIZIX, 2@ ToHIFUITKRD 3 OO ICTHINTE T,

ST UEAHIGICRE L b R HEBL T 28w,
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6.3 #l#XoU >R Constraint 47

o — FifillaX

o I — Fill#X

o V7 MlFE

N—= PR E R, RBEEL T XEHHN (BTS20 udz s 2wnilfiX) o2&
T

tIn—FHFA LR, HN— FHBRORICEL L ThiZz 33X &R0 & T, @%, L70
72375 6 il o —#% £ I = Fll#NE L, FATATREOER 2 £ I — Fiil#y
WKHLATEE VI vz LET.

v 7 MiRRIE, BRESD o L KL, BFLLMATLEEI RV, TE LT LTHRL
Wil Z LT3 2ok, v 7 Mil#RE, SERROERKEN ST VT 4 BEREL, 20
BRIV T A BRGNS DL EDS>TTELLETHIRNAZ Wz Lz LML 34

MR E TlE, EToflFEn— Fhlfe LTibh 5.

6.3.1 /\— R#lI#IE8%% hardConstraint

hardConstraint BB Z M $ % &, ZOTURICHBL Z2#l#NidaTn— Fll & LTHbh
ESE

hardConstraint();

sum(alil*x[i], i) == 3; // N—FiflE %5

hardConstraint PI#{, semiHardConstraint BH%%, softConstraint BAKMIRIET HLEH1E, BD
TR IN-d OPELEINFET.

6.3.2 t=/\— F#l#IE3%k semiHardConstraint

semiHardConstraint A2 35 &, ZOTURICHBR L HHRNITETEIN=-TFHlKE L
THEbiEs.

semiHardConstraint () ;

sum(a[il*x[i], i) == 3; // EIN—FHlfH L% 5

hardConstraint Pd#{, semiHardConstraint B8%%, softConstraint BIKANRIAET H4E1E, BD
IRt I b oELEshEd.

6.3.3 V7 hl#IBI%R softConstraint

softConstraint =M T4 &, ZOTUBICHB L 6Kz Y 7 Ml & LTHRwET. &
512, softConstraint FABNG- 272518 O35 A —%) ICL W HIFROEREDFH/ T A -7 D&
ELTXTT.

SRR DEED S DNRF IV T 4 BOFE T EEBR L 5.
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— 7 7 A DING X — 7 OREIX, ROXHIZIDONFTXA—=FIZEDiTbhT T

softConstraint (int weight, double a, double b);

72770, BIBIIETIHATHRELET. ol V7 MlRoENEZ x EThE, ZOV 7 M
KoOXRF VT 4 = p T,

p = (a*x*x + b*x)*weight;

EVHRICIDERLET.
%72, softConstraint FIBOHE 2518 EE 3 TIIIAMT LI EASTE, RO LI LBHANT X Y
WIhZd.
o 552, 3 5RO
softConstraint (w) ==> softConstraint(w,0,1)[p = x*weight & ]
o %3 G BDEM
softConstraint(w,a) ==> softConstraint(w,a,0)[p = a*x*x*weight & 1]

s,

softConstraint(1); // softConstraint(l,0,1) & 25

softConstraint(1,2); // softConstraint(l,2,0) &5

LD FET.
softConstraint FAEUIE, £ 2, 35|12 EMTLHEOAG HIZ-1, 2 #RETEET. FnFhn—
N, I =Nl EERINE .

softConstraint(-1);

sum(a[il*x[i]l, 1) == 3; // N—FHlH L% %

softConstraint (-2);

sum(alil*x[i], i) == 3; // L IN—FlHE %5

hardConstraint BJ%{, semiHardConstraint BJ%{, softConstraint BJEDSRIET G, #O
TICFLR SN b oELREIN T T.

IN—3 3 V8,9 @ softConstraint FA¥KIE, softConstraint(int weight) &\ ) FH X FH DA
TL7z. N=Vary102b, ERLOXIBNRTA=F ORI RoTWET. &b, N—T 38,9
TIER L 72 wesp ETWVIZBWT, softConstraint(w) D &) ik, /N—3 3 ¥ 10 DAMHBIHNIC
XYVH—%2bol LTEEINET. 20720, N—T 3 8,9 TIEK L72E TV ®D softConstraint
BRI N—2a Y 10 THOEBETLLEITH) THA.

B6.3.4 /\S X—% defaultConstraintWeight

IXNF A —% defaultConstraintWeight  Hi\ % &, €77 7 4 )V THH T B HlH e T
FAERETEET. ROFITE, —HIEX ROV 7 Ml EZHEELTHET.
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sum(alil*x[i], i) == 3;  // HA 120V 7 Mill# L %%
options.defaultConstraintWeight = 12;

sum(b[il*x[i], i) <= 20; // A 12DV 7 Ml & %%
sum(c[il*x[i], i) <= 100; // HA 12DV 7 Ml & %5
sum(d[i]*x[i], i) >= 15; // BEA 12DV 7 Ml E %5

defaultConstraintWeight 2 0 Z X E$ 5 &, N"— FHl#H & L T#bh T T.
defaultConstraintWeight DI EfEIL 0 T .

89 X — ¥ defaultConstraintWeight & Constraint P #{ (hardConstraint P§ %X,
semiHardConstraint [%{, softConstraint FA¥L) »%%i& L7=¥f, BBAVELEINET.

sum(alil*x[i], 1) == 3; // mEA 120V 7 Ml & %2
options.defaultObjectiveWeight = 12;

sum(b[il*x[i], i) <= 20; // A 12DV 7 Milfi& %5
hardConstraint () ;

sum(c[il*x[i], i) <= 100; // N— Fillf& %%
semiHardConstraint () ;

sum(d[i]*x[i], i) <= 100; // EIN—FHlfE %5
softConstraint(5);

sum(e[i]*x[i], i) >= 15; // BA DYV 7 Millfyt 5

m BMZENI S X IntegerVariable

wesp TEHIIRIZIE, 0-1 BEER O AFIHA U HETY . Bl IntegerVariable ZFIH§ 2 BHICIE, 4
58U type=binary 2T 5 LENH Y 3. @EOBBER ML LIZTEIRA. HED
BRHEREZFH L7 WEE1E, B $ DiscreteVariable Z HHW TR T 2L EAH Y 5. fFlz
1, 0<x <10 Zi 72 T RBERZ B2 0WiE, WEOBBEEH T TV TIIRO X ) IZEA L 9.

IntegerVariable x;

0 <= x <= 10;

—77, BERCERE VNG, WTo X)) Rtz ) £

Set S="1 .. 10";

DiscreteVariable x(dom=S);

m BENZE# o S X DiscreteVariable

BB 7 A DiscreteVariable I&, wesp TOAFIHTRELHEREZ T, L3571 BUSEFRIK dom
EROULEND D 9. 518 dom HER Set, MUFHS OrderedSet, KHIHES Sequence T Z &
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2& D, ZOBEHEBHDI) f 2 HOHME ED T T
ROBITIE, 1253 TTOMEZMS ML x 2 EXKL TVET.

Set S="1 2 3";

DiscreteVariable x(dom=S);

MERZ R DiscreteVariable DEFIIL, LT LOBKTHLLEIH ) THA. ROBITIL, open
5B\ IE closed DWITNAE L HERME R y 2 EFRL TV E 7.

Set S="open closed";

DiscreteVariable y(dom=S);

MEZS B DiscreteVariable IR FEZMAH D TE F . KOBITIZ open i closed % WL 5 B2
Byl yl2], yI3] £ &KL T 5.

Set S="open closed";
Set T="1 2 3";
Element i(set=T);

DiscreteVariable y(dom=S, index=i);

AR a11diff 1X, RTD & OBFZA L DiscreteVariable Z 5 EICHLY, [ZNENOfEn
ETHRLRL] LVIHHNELGEZ L ENTEET.

ROBITIL, RPELEFIRDVF CEGEZRNRE TS, MEHERy 2 E 2 $ 7. alldiff BEUIC XD,
y[11,...,y[10] 3&THELLMHE (1, 00Ehp) WD 7.

Set S="1 .. 10";
Element i(set=S);

DiscreteVariable y(dom=S, index=i);

alldiff (y[il,i);

EFIBORTIE, AMTHILELTEIT.

alldiff (y[il);

alldiff O, &R 25252bTE&F5. ZNIZXY, alldiff BEIMEHT S
HPEHZHRT 22 EATEET. KROBITIE, yl1],...,y[6] TTIE, ETELRLZMEZWMS XHIE
DTWIET,

Set S="1 .. 10";
Element i(set=S);
DiscreteVariable y(dom=S, index=i);

alldiff(y[il, (i,i<=5));

SIMPLE~¥ =27 )l BB NTT -8B T L
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FMARZNG L7258, B0 BORTEZART AL ETE A, BIRIE, KROBNIERD T

alldiff(y[il,i<=5);

ROBITIL, yl1],y[2],y[8] BEBEETIZ a,b,c DVTNPZINDL L) IZEDTVE .

Set S="1 .. 10";

Set T="a b c";

Element i(set=S);

DiscreteVariable y(dom=T, index=i);

alldiff(yl[il, (1,i<=3));

SivAN EIREG%Y selection

HEIRBEL selection 1F, BT E 0-1 BEEKOPT—22 %2 1 IZHELZWEEICHWET.
RO 1L sum BB E V2 HTHUEETT 2%, wesp ZFIH T HBEI21E selection B ZE 72
HIRNEIY TS,

KOBITIX, 320 0-1 BEAEH 2[1],2[2],2[8] D) HL—2LFZ 1IZTHLHHEL TV ET.

Set S="1 2 3";
Element i(set=S);
IntegerVariable z(type=binary, index=i);

selection(z[i],1i);

EGIBORTFIIEMT LI LB TEITY.

selection(z[il);

sum EZ A L7206, ROXHITHD .

sum(z[i],i) == 1;

selection DB HICIE, MR E2FETHIEDTETT. KROBITIE, z[1],z[2] DHBH—
DRFEIICTLEEIBELTCET.

Set S="1 2 3";
Element i(set=S);
IntegerVariable z(type=binary, index=i);

selection(z[i], (i,i<=2));

FIBIC SRR A TR ET 2HAICE, BIIBOBRTFEERT LI LI TETEA. FIZIE Kkopl
FERD TY.

Sselection ML W/ 3iE, PERIIIZHIED 0-1 BEEBEHEST 28b D IC—2OMBERZ HET 5720, WENLEL
MEELENET.
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selection(z[i],i<=2);

m J'—)LE9% Boolean

7 — )V H Boolean I, FIFUICE 2 7-HFNRITH LT, ZOEBZHEL O BOKE) 1 (BED
Vi) =R BT

Boolean(fll#y); 7/ o1 &R

ROBITIE, B D5 4 DS R x[1], ... ,x[10] 2% 2 F9. TR, x[1],...,x[10]
OHFT, 3LV REVVEZNAFENENTELDIE, HMAKTL—D2OTHLI LERLTVET.

Set S="1 .. 10";
Set T="1 2 3 4";
Element i(set=S);
DiscreteVariable x(dom=T, index=i);

sum(Boolean(x[i] >= 3),i) <= 1;

ROBITIX, 3 AOTH ryu, ken, guy ICEI DRSNS H a, b, ¢, d (EEFREE x[a], x[b], x[c], X[d])
ZEFKL, ken ICHDIRONIMAFORKII2OTHL LEDTVET.

Set Workers="ryu ken guy";

Set Tasks="a b c d";

Element j(set=Tasks);

DiscreteVariable x(dom=Workers, index=j);

sum(Boolean(x[j] == "ken"),j) == 2;

EEDURD LTI THL%61, ¥ITNV7 +— b THOGLESH ) 7.

IEEN =0 (%) Emigass min, max

/MBS IR min S OB KIS BB max 13, RS AR R OEREOFH S5/ (K)
DHDOEETHIETT. DT> TnET.

/) WFOHHIZ D72 2 iR/IME

Expression min(3, #iPHIREET) // R EIE—fEOR
Parameter  minCEREN, #PHIFELED) /7 KM EHX
/1 WTOHPI D72 2 IR

Expression max (3, HEPHREITY) /7 RV EE— O
Parameter max CER, #PHIGEILT) /7 RV fEITE R

min IR, max BABUIMMOBIE L Bk ) SBHIRE W ORI EKEZAM T H I LA TE Y.
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6.9 &=/ (K) EBSEE min, max 53

F RN TH Y, HOfHMHIEEL ORI TEBEDPH SN TR WGBS 27 4
Numerical Optimizer THBALFHE 24T ) WIITMHEDOIIRZ TV E . ZOHEIE wesp DAt TV T X
LT A & B RETY.

HPHRE R IR AL SER, B0 BPRN0LEI2E, REfEHERE A RISEE 2 LITL
9. RSB Th B D#PHIRE N N ICEBD S N2 WA N TR 2 WL 247 9 725
BIFH7T7 4 =< Y AP ENE T

ROFITERERACERED [HEF ) OERINES NS ] L) iflf 2 nin BEZEHWTEBLT
Wi,

Set Mesh;// A v ¥V a2 8EH
Element i(set=Mesh);
Set Facility;// HiixEA

Element j(set=Facility);

/1Ay T i PR JICINEI NG L3129 Thwibio
IntegerVariable x(type = binary,index = (i,j));

/7 MRk SRR IND L HIF 1 SNk bido
IntegerVariable y(type = binary,index = j);

/] AT a i hbitiak j ETOHRE

Parameter dist(index = (i,j));

/7 HR), FRA YT alF 1 ODNERISHIS S NS

selection(x[i,j],j);

/1Ay Y2 i B S NS ik E T O
Expression res_dist(index = 1i);

res_dist[i] = sum(x[i,jl*dist[i,j],j);

/] Ay T ahbE I NSRRI, BRINEEROT Tl
/] HEHEDDDET S

Parameter M;// T KEWVWE

M = 1000000;

res_dist[i] <= min((y[j]l -1 )*M + dist[i,j],]j);

// VR min BEE VW CERILT 256 Otk Jiik
// res_dist[i] <= (y[j] -1 )*M + dist[i,j];

wesp DAL 7 v ) X 28 IREET, XUSH L min BIER max BEZ W 5 X9 b2 mnwzn
AL, REOBTEELRIZB N T I A ¥ P TRIN TS L) ITIEIE 2R & v 7 S5 70 3
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EWZAMEAEL £ 9. min/max BIEOERALRKFEICOWT, XY FHAIICIE nuopt-support@msi.co.jp
TBHWEDELZ3 .

A 80 0 feematmes 38 argmin, argmax

w/MEZ IS X% B3 5 B8 argnin, KM Z IS X% HU5 3 5 B argnax (JRTFAHT S e
KB OCEBIHOH 2 i/ (K) ZWEHETERTEBTT. LTOMKICRoTwET.

/1 BT OHPN D72 % iR/ME 2 TS 5K
Element argminGIEZ, #PHIEEILET) /7 RV MEIXREDOR
Element argmin CERG, #PIFZILY) /7 RYERIFFEOR
/1 WFOWPN D72 2 IR 2 IS
Element argmax GRS, #EPHIRZEILTH /7 R EDRT
Element argmax(CERGEN, #PHIEEILET) /7 RV EIIREDRT

&4

argnin PA%L, argmax BIBUIMOBIEE B2 ) HPHIREL COMPICEREFAT L L TEF
T F 7, W (R) 2D BED - AR EOhoRTEEERP 1 OBRLET
argmin, argmax [ LA M IZEIF AR AHEIEH AR - P LTBY FHA.

e WCSP LAk 7 VT X 4

o ZH L OF

o ZR O OIRT

e EROHOTRTLE L TR LSBT0 KL EROM

CAER 5> resgtcount

Sz T ROBERR T 507 ¥ M count &, WEFITSNARXKTERHOPTEHZ S
N7zttt BIBOAER) 27z d Bz Z3BKTT. DToHMRICZRoTwET.

/1 IRT-OFEPRI D72 B /Ml
Expression  count (5efhaX, #iPHIEE L) /7 R fEE— D

count BIEIC L o T, FHIZEEEZH VL 2 Bz LTS 23 TE 5D TRERKEON
Mz eNnTE T, BIBEER softConstraint THWAMGHIZIIA YL 22— AT 4 7 AD
PEIZE) 74 XEMAAZEICE o THEAZM LEEL T EHPMRETT. DIFHHICHHALET.

Variable x(index = I,type = binary);

Objective obj(type = minimize);

obj = count( 3 <= x[i] <= 5 ,i);

ERED &) ZHEOLEIZ ) A XOBAIANTY. UTFOX)ICHMBEKREZHES R L.
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55

Variable x(index = I,type = binary);
Parameter rand(index = I);
Parameter M;

Objective obj(type = minimize);

obj = count(3 <= x[i] <= 5,i)*M + sum(x[i]*rand[i],i);

FRES T A —% rand 3L LEKEEEL TWET. MIZHBERO S “HIE-HITHE L &

E3BVEHICTEODAT—") Y ETT.
TOTHEALL LS.

SIMPLE~¥ =27 )l

ZDEHITTAHEKRIBICHEERN LT 2560550 %

MRS NTT FT—FHIEVRT I






Y V2N repsp

BRI ERA T T 2a—) Y 7REE X

e ODDIEEDPEL, —EDKIET TENS ORBEOIVEEDE TR % fie/MEd % [E

o WM DB 2ROV DIEHEDPFIEL, —EDERF T TENS OMBIEN % /ML 2 [E
D LERLET. M AT A Numerical Optimizer TIXEFRHIFIFFE A 2 —) Y FHEY LN
repsp # HOWCINSLORMEA R HATEFT.

rcpsp DRBER

FIRHFIAT & R T2 —1) Y T REY VN repsp X FIH T BB, T IRD 3 DOMEREFE Activity,
ResourceRequire, ResourceCapacity Z EF L 2T NIE R D THA. TO 3 OOMKEZOHKRE E

FL, UTOX) KR ) ET.

(&= ey T NES ek ey

VEEEAE, [DFEBLZTNE RO WEE] ORI NAEEGTT. EEEGOIEFEITII,
EhiT ALEOWAMEENE TN TIIVITEEA. T— FEAIE, [TEEISHT A3 5 SR
ENDZHEAETY. [MEEIHT 20N E] OF%E, rcpsp TIEE— FEIFET. KFEESIT, [E—
FOFHCHELZER] PO SNLEEGTT. cpsp ZFAIHTHEEICE, FT03fMBEOESE
ERTLHLENDHY 7.

RIS, TEDEREZ EDE— FTRET 20 ] [THMLT 2L E Activity ZEFL T 3. repsp A3k
ETHDIE, TO Activity DETT. EHIT, [FE—FIEOKEL EORBELEL T 55 I2H
W4 % M ResourceRequire Z EO T T. KL, [BRIIENZTAHTE 20 ] [THYT 2 EHK
ResourceCapacity Z €O 7.

%3, repsp TIE5E TRAIR/AMERE L, MBIENRAMERELZ R S e TEFET. EH6%2H5
ME, HWBEKTHRELET.
repsp CHIH T A2 L DOTE AEERIIL TOMD) TT.
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£7E8 BREWNMERTY21—UVIRIEYIVIN repsp

BRERH SIMPLE RD&F  ##E

H Y BI%L Objective HWBE 2 &

il #3X Constraint LESEw S

ER Parameter EREERT

A5 PR i 5 B 2 sum Z A4 %

iy Expression BT 28U LT, fHRoRB%Z 5
2%

R Element WTERY

ey Set BT OB P2 R

Ve ey OrderedSet HEM Iy 2 HORE2EKT

BoEE Sequence FEEBIIN OB RKT

MR XL AL Z HIRT %

V7 M B softConstraint V7 MR R ET

7 — VB Boolean B2z 51%E LT, 01 Z&F

TIT4AETA Activity DEBVEENREDE— FEHVENEVWIE
e

PR ResourceRequire E— FOFIFICLELERLEKT

2l VilT ey ResourceCapacity FIH T BEZREIRORIE % T

E— NP B modeOrder E— FHFZFE—IC&ET 5

77T 4T 4 BB fixActivity TITAET4RBET S

T 7T AT 4 EEMREE unfixActivity
YN Fry—1 Gantt
AT—%F A

7T AT 4 OREERBRET S
Wy b Fr—1r2HNT5
HOTERE RAET 5

RcpspStatus

VLR, repsp TOAFIH M RELIERE R, H D\ id repsp THW AL A ITHE L BT AR ERICH
LTORHEML L.

v BMBEI% O S X Objective

repsp Tld, BWBEDIEEDE TR, MUEN O 2 FEEAH MBI Objective ICEREMRTT. HE
MICR/MEE E L CTivbiy, A EREE L TRtk 32 HIETE EHA.
R DVEEDSE TR R/AMEBEZ KD 121, ROLHITED T T

Objective = completionTime;

TR IR MERTEZ 09 1218, RO X HIZED LT

Objective = tardiness;

R DVEEDTE T/ MEME 2 ) e id, HBEBICEAZRETHZ LTS LY. HIY
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BB D EAILZ/NT X — ¥ defaultObjectiveWeight THREL 9. ROFITIE, HWHHMOERIZS %
RELTVET.

options.defaultObjectiveWeight = 5;

IXNF A —% defaultObjectiveWeight OFWIfEIL 1 T .
MR RAMEEZ D a1, HBEBICEAZHET 2FHIETEIEA.

i< #l#XoS5 X Constraint

repsp Z T BB3C1E, UTO LX) b odHlie LTHbhEd.

o SEATHIHY

o [ELHISEAT IR

o Activity DEFRIZ X HHl#y

o [l —F— NP RIRBEU X 2 5

o [ BB & 2l

WY ) B R DIVEE DT TRRHR/AMURE G2 TR ZIRAMUIE) o%a, fRKiIcERE
RETAHIENTEET. N— P, EIN—FHHZRETLILIETEEEA. HFHRITHL
TV 7 MillWZ#%Ed 5121%, softConstraint B¥d %\ 213/¥F A — % defaultConstraintWeight
AFHLET.

RN R MU Z ) Ha 1L, fRKICEAEZRET LI LIITEY, &2Tofllfzn—F
fl# & LTHbh E7.

N FOTF4ET 125X Activity

EOE(E EDE—FTITODNEEDLT 774 T 41%, Activity TEIHEINFE T, Activity
(& repsp FIHREOERIH YU L ET. E— FESIE, 1 mode THZONFT.

ROBITIZ 4O a,b,c, d T BT 7574 ET 4 x[al, x[bl,x[c],x[d] ZEBHOTVET. Z
NZENOEFEITTE-F 1,2,300ThrrE#EY) LB TOHNRET.

Set A="a b c d4d";
Set M="1 2 3";
Element i(set=A);

Activity x(index=i, mode=M);

RN ER/MERTE 2 ) BE1218, & Activity (0 2 (% Parameter THEH S E9)
#5|¥ duedate TIRETALENDH N 3. KROBITIE, 4200M¥£ a, b, c,d LT, M 3,5, 10,
TRERELTVET.

Set A="a b c d";

Set M="1 2 3";
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Element i(set=A);

Parameter due(index=i); // MAZ/RITEK
Activity x(index=i, mode=M, duedate=duel[il);
due["a"] = 3;

due["b"]

5;

due["c"] = 10;

due(["d"] = 7;

FAEEITH U CTEID BT e T — FESPRZ LA, 5l node I2E— FEAKZ5 2T T
KOBITIE, FEalZE—FL2FEELIRE—F L3FEcIFE—F2/EEdIZE—F 32|52k
BT

Set A="a b c d";

Set M="1 2 3";

Set M2(index=i); // E&— FHEEIK
M2["a"] = "1,2";

M2["b"] = "1,3";

M2["c"] = "2";

M2["dq"] = "3";

Activity x(index=i, mode=M2[i]);

7.4.1 SFEATHEIE, BERSTTHElE

FATHIRI L&, HBIEEPLFTHOMEEL D EBICEBIN T RTNE RS2, EWIHilfol
ETY. BATHIRIE, T T4 BT 1 Activity BOAFER<TEIINE . KOBITIE, EEald
PEED BT A LR LTV ET.

Set A="a b c d4d";
Activity x(index=i, mode=M);

X[llall] < X[llbll] ;

TAHRORSITIE, FAREMHITL2HEDTEIET. KROBITIE, EEa b, c 3MEEAITELET S
ZEEREABLTVET.

Set A="a b c d";
Activity x(index=i, mode=M);

X[l:l < X["d"], i 1= "q";

FEATHIFI DB A2, AT 9 A M %2 E% Parameter TIKRETE 9. ITOBITIE, FE¥E a3k
Eb I 2WIMEfTTsZ 2B LTWET.
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Set A="a b c 4d";
Activity x(index=i, mode=M);
Parameter p = 2;

X[llall] < X["b"], p;

LT, RDIHITELZELTEET

X[llall] < X[Ilbll] , 2;

ELHIEATHIR L, BEOGHRZMET RN TED AIEEPHOEEDOERICKS, L)z
FHLUET. ERGTHBE 7274 €51 Activity BlORER<<TEH SN T, BHILITH
¥, B THEAR/MEMETORMEMN T2 2 ENTEET

ROBITIE, (K a b WINDBERX ZHVLGEG (EHLHEFXPLERE— FEIH L7
A) WIERa 3D ITEET LA LR LTV ET.

X[llall] << X[Ilbll], IIXII;

7.4.2 Activity DE®R

DToOEZOEBHZ R LEDLE T KON XEELRT LI LTSI

Activity.startTime // VEHEDBGRZ]

Activity.endTime // TEFEDF T KH

Activity.processTime // {E3EDFTEIH
Boolean(Activity==3LFH]) &  Activity.startTime & DFE

Boolean(Activity==F¥]) & Activity.endTime & DFE

ROBITIX, 1EEaDFTHMZ 2D TEEOTVET.

Set A="a b c d";
Activity x(index=i, mode=M);

x["a"] .processTime <= 2;

F 72 Activity 121, & TOT 7T A ET AR LTHEITT AT 27 74 €T 4 sourceActivity, &
TOT 7T AETAICHLTHERT AT 7T 4 ET 4 sinkActivity A5, F4 HEIWIZERSINE T,

7.4.3 tHHEDEE

PRIZBUT B Activity DOEMEZWIRINCE 2 2 FHAHRE T, repsp DMPIMHEE L TH R HHD
Hk2b0id, DWTo22oTY.
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// HEE—F

Activity = 3L [, $:#F3
Activity = Parameter[, 3]
/1 HEEY A b
Activity.order = Ml

Activity.order = Parameter

Fit221%, solve O A2 — NV ENAREIICERL F9.

EED) A M Eid, EEOHITHY, A7V a—VDERSNLEOHIZRDL DD TY. rcpsp T

&, COIEFICHES T, BIRRRFICHRE SN TWET. 227210, DToMICTERL 28w,
LAMEE LTHATWwA b0, 1EEY A MDIEFETH Y, WHMLIZETOT 771 ET 41
L TIThbRITUE % 5% n

2. JeATHIRY TR 4 <ME3 5] AT ALA0E, BV A MOHT, 1135 L0 kBIE L%
FTNXR 5%

3. EHIEATHIF TR S N7 EEIE, Y X PodTHEifi L CHAZITRE R 5 %W

yA- N WEEEYSX ResourceRequire

KT — FITHT 5 LEEIHEORIL ResourceRequire 7 7 A T L £ 3. ResourceRequire I3 repsp
AR ICLE R ERDO—DTY. £— FEEDT M mode T, BIREAD T E resource TH X LN F
§. F72, B FRIGKD S OFGEREH 2 L3 RGBRHEG D918 duration THRXHNET. Th
53005 I ETIRET HLEVFH Y £7.

ROFITIE, - FEEM BHRESR FBREHES D ISTTHLEE R req 2 EHX LTI T

Set M; // E— F&EH
Set R; // BIHES
Set D; // FEBEREMES

ResourceRequire req(mode=M, resource=R, duration=D);

KOPITIE, E— F aonly, bonly, both TNZAUIN L TLELEH a, b ZEDTVET. E— Nid
ETHIE 1 THDY, E—F aonly Z&EIH a1 I, T— Fbonly IZ&EWH b 231 [, E— N both
& a, b DM A1 ML ETHLZ EERLTVET.

Set M="aonly bonly both";
Set R="a b";
Set D="1"

ResourceRequire req(mode=M, resource=R, duration=D);

req["aonly,a,1"] 1;
0; // Rl THRW

0; // BB LZELTHRW

req["aonly,b,1"]

Tl p={1}

req["bonly,a,1"]
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req["bonly,b,1"] = 1;
req["both,a,1"] = 1;

req["both,b,1"] = 1;

VoY ResourceRequire DI, MHE L2V ESINT . LiLoBITIE, FFICER
BT B LEDENMTE ATH Y 7.

VIR EfEZ 0 DALOMEIZ T Z5121E, §lHdefaultval ZH\WE 9. ROBITIE, PIIRREMEE 112
LTz, LEiloflTo &2 RE L TVl OARRET 2LENH) 3.

Set M="aonly bonly both";

Set R="a b";

Set D="1"

ResourceRequire req(mode=M, resource=R,
duration=D, defaultval=1); // #iE% 112L 7

req["aonly,b,1"] = 0;

req["bonly,a,1"] =

ROBITIEZ, E— F aonly [T a 233 Wi, E— F bonly & b 233 Wi, E— F both (&
Jia,bDWi 2 1 IMLETHLI LEZRLTVET.

Set M="aonly bonly both";

Set R="a b";

Set D="1 2 3" // W&

Element i(set=D);

ResourceRequire req(mode=M, resource=R, duration=D);
req["aonly,a",i] = 1, 1<=i<=3;

req["bonly,b",i] = 1, 1<=i<=3;

req["both,a,1"] 1;

req["both,b,1"] 1;

EiF{tis8 S5 X ResourceCapacity

FEIROF ] RERR A % HIR T 5 BRI = 7 9 XL, ResourceCapacity THRIEINFET. &
HEDG B resource T, A7 YV a—") ¥ 7RO %2 KT HHELEEDT I tineStep THEIINF
. EHLL05|HBLETT.

ROFITIZ, BIFEEG R BIHES T IS0 2 EH MR cap ZER LTV E T,

Set R; // BiR#ES
Set T; // WIH&ES

ResourceCapacity cap(resource=R, timeStep=T);
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KOBITIE, MIF025 101 LT, BiFabldWwdFhndEH 1 ZFFIHETETHLZ EEEBL
TWIET. PMESZIOBEVOEATRINERY TEA

Set R="a b"; // WIHRAE

Set T="0 .. 10"; // HIM%ES

Element j(set=T);

ResourceCapacity cap(resource=R, timeStep=T);

cap["a",j]l = 1, 1<=j<=10;

cap["b",j] = 1, 1<=j<=10;

EIRALE R O MINREMEIZ 0 TT.
BRI EICIIEALRET HHENTEET. BRI veight THZ T, KOFITIX, —f
WCEAI0ZRELTWET.

Set R; // BIHES
set T; // WIM#EE

ResourceCapacity cap(resource=R, timeStep=T, weight=10);

518 weight IZIZE L Parameter # 52 2 S TEX E . ROPITIX, &EIF a2 5 EIFMH =
WZIEEAR 10 %2, HIF b IS 2 EFMAEREITIZER 20 252 T ET.

Set R="a b"; // HiIHKAE
Set T="0 .. 10"; // WIM4EAE
Element i(set=R);

Element j(set=T);

Parameter w(index=i);

w["a"]l = 10;

w["p"] = 20;

ResourceCapacity cap(resource=R, timeStep=T, weight=w[i]);

vy E— RIEFRIE modeOrder

E— NN BI% modeOrder 13 Activity ZHIEUCHY, Activity DE— FHFAFE—TH 5L, L
I filfEEBIL 9.

ROPNE, 1EEaDE—F 1 ZPWo72HEIIIMEE D IZE—F2 2B H. T/, fF¥EadE—F
3 2ER, FEbIEE—F12MA I E2ilB L TVET.

Set A="a b";
Element i(set=A);
Set M(index=i);

M[Ilall]=|ll 3n;
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M[llbll]:u2 1||;
Activity x(index=i, mode=M[i]);

modeOrder (x["a"]) == modeOrder(x["b"]);

RKOPNE, 1FEa bt FELPDE—FRRLTHALAILEZFEBRLTVET. BHL, ZDORMBIZIFEE 2,
bIZHTEHE— FEAPEH—TRIFNIITXIEA.

Set A="a b c d";
Element i(set=A);
Activity x(index=i, mode=M);

modeOrder (x["a"]) == modeOrder(x["b"]);

Activity DIRTFIIE, FHRXEMNLGT22LDTEET. KOBIE, 1E¥ b DANOETHOIEED
E—FIMEEaDE-—FLFALTHALI L EZRABLTET.

Set A="a b c d";
Element i(set=A);
Activity x(index=i, mode=M);

modeOrder (x[i,i!="b",i!'="a"]) == modeOrder(x["a"]);

e 7 U7« ET 1 BEEREE fixActivity

repsp WCBIFAHEHTH 5, Activity, Activity.startTime, Activity.endTime DfEIL, 727 7 4
YT 1 FEERE fixActivity ZH WA HT, HENIZAAZIN TV R THEES 2RI
ROBITIL, VEH a OHBERZZ 5 IZEELTWET.

Set A="a b c 4d";
Activity x(index=i, mode=M);
x["a"] .startTime = 5;

fixActivity(x["a"].startTime) ;

ROBITIX, TEEb UNOETOEEDOKR TG % 10 ICEEL TWET.

Set A="a b c d";
Activity x(index=i, mode=M);
x[i] .endTime = 10, i!="b";

fixActivity(x[i].endTime, i!="b");

fixActivity BIEIOE LT, BEAEZRETIENTETT. KROBITI, 15 a ORIMGRA %
SIZHEEL, ZOEAZ 100 IZERELTVET.

Set A="a b c d";

Activity x(index=i, mode=M);
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x["a"] .startTime = 5;

fixActivity(x["a"].startTime, 100);

VAN 7 U T« ET « BEEBREREIZY unfixActivity

T2 T4 T 4 EEMBRE B unfixActivity VDI LT, T2 71 ¥ 1 BEEMB fixActivity
THEE SNIZNEZRERT 522 ENTEET
KOBITIE, B LA a ORBRAZRRL TS,

Set A="a b c d";

Activity x(index=i, mode=M);
x["a"] .startTime = 5;
fixActivity(x["a"].startTime) ;

unfixActivity(x["a"].startTime) ;

ROBITIE, Fl5E L72AEK b Ao TRZ 2R L T 7.

Set A="a b c d";
Activity x(index=i, mode=M);
x[i] .endTime = 10, i!="b";

fixActivity(x[i].endTime, i!="b");

unfixActivity(x[i].endTime, i!="b");

yaoh Y b Fv— bS5 X Gantt

Ay bFx—1F27 TR Gantt EHVBHT, repsp THWZAG R E, Excel Z W72 Y M F v — |
WCERSELHESNRET. WIS E 221K %, add BIBUC Activity BB Z G CTH 252 LT
HIRTEES. Fr b Fr— MR ZHW A2, 32 A7 A Numerical Optimizer @ Excel 3
e VAL H ) 5.

ROBITIX, ECTOEELXT Y M Fr— TP THHEETVWET.

Set A="a b c d";

Activity x(index=i, mode=M) ;

Gantt g; // BHS !

g.add(x[i], i); //MEEROBEM :
g.dumpO); //HiJ):

KOBITIX, 1EEDb UNOETOEEZT Y P Fy— M THDSETVWET.

Set A="a b c d";

Activity x(index=i, mode=M);
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Gantt g; // HES :
g.add(x[i], it="b"); //MDEF OB :
g.dumpO; //Hi:

BT & S ORI HEPRE A B B L RS2 ) $5

yAhe A5—HXAU S5 X RcpspStatus

AT —% A7 7 A RepspStatus Z WA HIZL Y, IWERTROMEZ 7 74 ViZk—T L, KED
RIS, TOT7 7 A NVEHEIAGFIZLY), WERTROMD)SREZHIBT 2F0 KT T

RcpspStatus 4 7Y =7 V44; // BE
F TV Mhsave(7 7 A VEHDOILTEEN; /7 AT
FTT 27 b.load(7 7 A VEADE— REER);// itHriAH

72720, BRAFRE ERAARIGT, FUICEER DS 72h6R, 77 A VONEITEED S - 1256
DEEIZONWTIE, RAES T HEA.

A -l SFHIER T Y 21—V Y I HEDEH DEEE

repsp DFIHFRFIZIZLLTICH L CEAZFHET 5 FHEETT.

o HIYBIEL

o IR DOFHI W] fiE

o il 5K

EAOfEIL, EOBBiZRET 2LENFDH Y 3. BAERNREENECHL L, ThEhof
AL TLZE W,

WBEOVEEDOTE TR R /AMUFE 2] BI2E Y 7 MR O &R, ER/MERE 2 %) B3
N—= FHIF ORI ZEBTEET.

VAN BRFIFIER T Y 21—V I RgESCE]

2T, BREHNEATS V2= Y IMEO—FETHEANBAT V2 —1) v 7%, SIMPLE
ZHCCRRT 2 HEEHMLTT.
BARIIZIE, ROXIBANBAY YVa—) Vv 7MEEZ 22 .

B fIE1 260F¥RTEIIR/VE

6 DDA (1,6) % A,B,CO3 AIZHDIEAD L LTWwD, HANIFAKEC 2 DD EoflhHi
TEY, AB,COBEMEIZLY, HEAPHFORBIILELRHBUIR 2> Tn5. 6 o0ftdEh
ZTNEIHETHLDOT, IXRTOAEFIZOVTEADTERHIIUTOL IR EEZ TV,

SIMPLE~¥ =27 )l BB NTT -8B T L
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£ 1-6 DT ELIER

EdEn
A 6H
B 8H
C 11H

O, TRTOMEFEDPERT S T TIRETMHBRERES 2, 72, TOB® A, B,C~O1h:
HOEY U TR EDIHIZTTIEI VA, BB, ITXRTCOMAFEERZ S T TOFNERMIZRKT40
HEFTLT 5.

COREIZRT %S SIMPLE O ERALIZLLFDO L H 12D £7.

/!
/7 B (EROVESESE TIRZIR/ME)
/1

Set M = "A_does B_does C_does"; // E—F

Element m(set=M);

Set R = "ABC"'; // &R

Element r(set=R);

Set D = "1 .. 11"; // &FE— FOEERMH (HHEATRA2 11 HTH D)
Element d(set=D);

/] E— FEEEHE O

ResourceRequire req(mode=M, resource=R, duration=D);
req["A_does,A",d] = 1, 1 <= d <= 6;

req["B_does,B",d] =1, 1 <= d <= 8;

req["C_does,C",d] = 1, 1 <=d <= 11;

/! T T AT 4

Set J ="1 .. 6";

Element j(set=J);

Activity act(name="act",index=j,mode=M); // VF%%(j=1,'”,6)
/7 R % BIHO R

Set T ="0 .. 40"; // A7 T a—" v 7 EkOWHE (HEAMTRAK40 HET )
Element t(set=T);

ResourceCapacity cap(resource=R, timeStep=T);

capl[r,t] = 1;

Objective f(type=minimize);

f = completionTime; // B DIEHEDE | KX f/Mb
options.maxtim = 2;

/1 K
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solve();
/1 TEDFIR
simple_printf ("job=%d %s %2d %2d %2d\n",j,act[jl,act[j].startTime,act[j].endTime,

act[j].processTime);

FNTI, TOETVICHTAENEOFIEZ R THWEEFL L.
BHEICBWTEBL 2 TER S 2 WERIZ 6 oOHFETT. 22 TCINSAERELSTELTE
#LIT.

Set J ="1 .. 6";

FNENOLEEICIZ, AR5, BIIEE S, CIEE5 o=MEOE—F GULEE) 7
TELEYT. 2 TCINHEZE—FESMELTERLTT

Set M = "A_does B_does C_does";

E— FHPFHTLEHEIE, ABCO3IADATTNS, ThoZ2BHEARELTERLTT

Set R = "A B C";

FREEBIT L EROLHITRD 7.

B BIRE 1O repsp IS K BRIAD /- DEIE

1. Ve

BALH ] (=1,6) WSHIBLTT 774 €T 4 22 L, BALFOEEET— F LB, #
THER 2 PeE Lz,

2. E—F

FAERICIRUT O3 20F— FAMIBFIT OIS,

L3 1-6 1ICHIETHE—F
E—NER PFrERRE HEERE

A_does 6 H AZZHIZOWT ]
B_does 8 H BZ%&HIZDoWT 1
C_does 11 H CaE&HIZDOWT 1

3. B

FENIHIET 5 A,B,COH Y, ROEDVFIHITRETD %.

‘R FIATEE
LR AT v 7T 1

B SR AT v 7T 1
EREE AT v 7T 1

KIZ, TS 3ODOREEGOHEMN T ZITVET.
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ETOfEEL, E— FEAEOVWTNIDE—FTITDLNLZHERLET. €O, Activity D]
MICRIFEES T ORTE, E—FEGNZEHEZET.

Set J ="1 .. 6";
Element j(set=J);
Set M = "A_does B_does C_does";

Activity act(index=j, mode=M);

E— NIZHIS T 5 EH%E 5 2 % EE ResourceRequire IZIRD L H IZEFR SN FET. Fl1EUICIE, E—
FEE M EEFES R UM, FlEERBEEG D 28R T H2LENDH D 7. SHIOHFTIIEIR
EHVLERKEIMAS 11 HZDT, D="1 .. 11"EEDTVET.

Set M = "A_does B_does C_does";
Set R = "A B C";

Set D

"1 .. 11y
Element d(set=D);

ResourceRequire req(mode=M, resource=R, duration=D);

E— N A does 1ZETRA%Z 6 HME, E— FB_does 1Z&VEB % 8 HIM], &— N C_ does IF&HCc % 11
HEH W2 DT, % 4 ? ResourceRequire DfilL, KD X HIZFkEL 7.

ResourceRequire req(mode=M, resource=R, duration=D);
req["A_does,A",d] = 1, 1<=d<=6;
req["B_does,B",d] = 1, 1<=d<=8;

req["C_does,C",d] = 1, 1<=d<=11;

RIZEVFLAG  ResourceCapacity DHETT. FMNEIFKEIIZ 2 2L Lot E2 352 LIdTE R
WOT, HiEO LR, REOHMETETITY. A7 Ya—) Y 7OMMIZ4EAE T4 HEO
T, WIMEETIZT = "0 .. 40"TEDIT. &8, WHESZOEILEY THITINIRY FHEA.
INHEFLEHDE, ROLHITRESNTT.

Set R = "A B C";
Element r(set=R);
Set T ="0 .. 40";
Element t(set=T);

ResourceCapacity cap(resource=R, timeStep=T);

caplr,t] = 1; // &iHO LRRfE

WICHTEOHEFH 28 L 3. repsp T H FHo ik 5 MEIL,

e BODDIVEREDEAEL, —EDK T THREDIERDE T IRK % h/Mbd 5 [H#E

o M DB HRODDIVEREDFAEL, —EDFI T TENS OMBILEN % i/ MET % RiE
O TTA, T THO MEITHETY. SHTHMEETUTOL ) ITHEELET.
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Objective f(type=minimize);

f = completiontime; // 5¢ J WX/ MbZ /R

WERIZ, WTRMEEZHEELT Y. S TRFL LT, ERR2pZREL$7.

options.maxtim = 2;

DEzFlosrl, AFIEOERTZETLET.
SIMPLE EF Va2 ET 85 L, RD L) GEMERPEONTT

job=1 "A_does" 6 12 6
job=2 "B_does" 8 16 8
job=3 "A_does" 12 18 6
job=4 "C_does" 0 11 11
job=b "A_does" O 6 6
job=6 "B_does" 0 8 8

oM, REALOFET (HHTO solve O ML) 25 b o 72D

/] TROFIR
simple_printf ("job=Y%d %s %2d %2d %2d\n",j,act[jl,act[j].startTime,act[j].endTinme,

act[j].processTime[j]);

BT 5 B DT, repsp BSRD 2 BALFIZOWTOE—F, VEERBHL, & TR, VESE0T 2R
BERENTHET. ZOFRRPS, PIZIIHE 11T ACEESE (Adoes V) E— FE#H),
eskpitnid 6 HH, #TI1X 12 HET, 1EEMERIZ6 L W)L oTwaZ easbirh 7. M
D ETTN, 1 oA, FEMBIZ6HHEDAY — T, fEERTIX 12 HHMEE A1E (3
bbb 1l HE—MFET) EMRLTLZEN. ZOX)IRERT S &, VEEmm BRI/ ER T
H OAEERGBRR 252 DI ) £

B, ZOBEIIVEET TRREAMEMETT O T, HfICEAEZREST S EDHRERTYT. VW,
FE-FCTHFEZTSZBIIIXMPREATLELET. Z0OBET, TA MO ZHE L7552 H
KIDEAZRE NPT F VT 4 LR TRADEZ R L2k 2 Rk/IMET 52 L 2E 2 7.

ERDOEFT VD solve() LIRTIZ,

Parameter cost(index=m) ;

cost["A_does"] = 5; cost["B_does"] = 2; cost["C_does"] = 1;
Expression costTotal;

costTotal = sum(Boolean(act[j]==m)*cost[m], (j,m)); // &I A b
softConstraint (1); // HlFNOFEA

costTotal <= 0; // I A b DRMEITHIET 5 Hl# 2
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72 F£78 BRHANCGERATI1-UVIREYIVIN repsp

ZEIMULFI. A does, B does, C does HEADE—FRZEIRLZLEXIZTAMIKLS5 2, 1 b
DL L, TAMEAKRE costTotal THRIHELTWVWIET.
COEFRERIZIRDELIICHR) T

job=1 "C_does" 0 11 11
job=2 "C_does" 11 22 11
job=3 "B_does" 8 16 8
job=4 "A_does" O 6 6
job=b5 "B_does" 0 8 8
job=6 "B_does" 16 24 8

TROMEIIMEEZ TRADN 18 TH 7203 L, SHOMEOZ TERZIX 24 &%), 2735
FCICKHZETL LR F L. 204, TAFD/NEZWE— K C_does TIrHALF2s L
IAPDKEWVWE—F A _does TITIHILFETWALTEBY 5.

KIZ, MIENEMEIEEZZZ 7. EBEOTO V27 PR Vo= Y ZIZBWTE, [&iHE
CWMISERE S NTE D, Ml ZRAMEL2Ww] W) RED S AL 7.

B fE2 WEHEAhR/IME
BIRE 1 DIRBICBNT, BHFIOWTKRD L) iR ESINTwA L &, WiENZ /)
IETHEIBRAFrVa—NVEHRHE X

Tt= W

T 0H
2 100
3 10H
4 17 H
5 17 H
6 6 H

ZAUE Activity OEFICHIERE RE L, HIOBMBICHIEN R MES TS 2 LISk 5T
THETT.

Set J ="1 .. 6";
Element j(set=J);
Parameter due(index=j);

Activity act(index=j,mode=M,duedate=due[j]);

HBEEICIZRO L) I LT ENEZREL 7.
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/7 RN/ ME
Objective f(type=minimize);

f = tardiness;

NS EIML 728 2 @ SIMPLE EFWVIZIRD L H 2% $5.

//
/7 B 2 GAEIR/IME)
//

Set M = "A_does B_does C_does"; // E—F
Element m(set=M);

Set R ="ABC"; // &R

Element r(set=R);

Set D = "1 .. 11"; // &/E— FOVEERB ORA
Element d(set=D);

ResourceRequire req(mode=M, resource=R, duration=D);

req["A_does,A",d] 1, 1 <= d <= 6;

req["B_does,B",d] 1, 1 <=d <= 8;

req["C_does,C",d]

1, 1 <=d <= 11;
Set J ="1 .. 6";
Element j(set=J);

Parameter due(index=j);

due [j] 10, 1<=j<=3;

due(j] 17, 4<=j<=5;

duelj] = 6, j==6;

Activity act(name="act",index=j,mode=M,duedate=duelj]);
Set T = "0 .. 40"; // A7 ¥ a—1) ¥ 7 LRAROKER (HHAD
Element t(set=T);

ResourceCapacity cap(resource=R,timeStep=T);

capl[r,t] = 1;

Objective f(type=minimize);

f = tardiness; // fEIIR/ME

options.maxtim = 2;

solve();

/] TRDFIR

simple_printf ("job=Yd %s %2d %2d %2d\n",j,act[jl,act[j].startTime,act[j].endTinme,

act[j].processTime) ;

FITR R, DToXH kb 9
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job=1 "A_does" 6 12 6
job=2 "C_does" 0 11 11
job=3 "B_does" 0 8 8
job=4 "B_does" 8 16 8
job=b5 "A_does" 12 18 6
job=6 "A_does" O 6 6

SIMPLE~YZa7)L
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T—%T7 74N

m F—57 7 4 JLDIEE

SIMPLE Tl¥, %X Parameter O, & S OUEFE, ZH Variable OWfEZ T—F 7 7 A L &
MHENBHERT 7 A VP HHZBHNTEET. 77— 774V dat BT =% 7 7 4V (JLok
F.dat), csvIBRT—% 7 7 AV (FLiEF.osv) OHBAEAEL, TNZNAHTENELZ) 7.

T—=8 77 ANVERCLEZET, BIEO RN L 5 PG E Z M Ik FATESET.

—ODETFTNT 7 AN, BROTFT—5 77 ANVEFATLIENTEET. HHROT—F T 74N
2HHT 256, ThOORXER—T 208 EH) FHA (dat B & csv BRDPRIEL TV TH R
EH)FHA). LLTFIX, EFIV7 74V model.smp & 7 —% 7 7 4 ) datal dat, data2.csv % I< ~ F
A BT AHTYT (windows hit).

prompty mknuopt model.smp

prompt’% model.exe datal.dat data2.csv

T—=F 77 A NVEFIRICGZDIEFRRIEETYT. $habb, koa~xy Fid i STy

prompt% model.exe data2.csv datal.dat

[ U RIS L THBOT =5 77 A VbR RELE, =7 —LR) 7.

m datiRF—5 T 71

dat BT —% 7 7 4 VTIE, E¥ Parameter D, HFH S DUEFE, ZH Variable DHIIMEAFEE
TxFY. dat X7 =% 7 7 A VOIE T 1Z.dat THLLEDXDH Y 5.

EROMEREROOEME L RET 2E51E, name 51U L > TEHSERO AR 2 ED S T LHT
XI9. B name SIBE NI 2WIEAICIE, EFV T 7 A VTERINIZEHZ DD DA nane 75 &
AkInEd. 2%0, UTOZo08IEFR%ETYT

Parameter a;

Parameter a(name="a");

dat BXT—% 7 7 A VOfTRICIEPALI g v 202 0E D) 5.
WROFITIE, datTBRTFT—% 7 7 £ WIZEH a(name="aa") DfH 10 ZFHREL TV T T.
EFINVT 7 A VA
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Parameter a(name="aa");

F—% 774 VA (dat FER)

aa = 10;

ROBITIE, dat BT — % 7 7 £ WIZEE x(name="xx") DIE 4 2 E L TV F 7.
EFINVT 7 A INVAH

Variable x(name="xx");

F—=% 774 VA (dat BR)

ROBITIE, dat BT —F 77 A NVTHEESOEF 123 2BRELTVWET. T—F¥ 77 A VAT
EFXTHLER, ETNVTI 7 ANVHATERTLAHELERLRY, ¥TV 7 4+ — ' THoTIEWITEHA.
EFILVT7ANVH

Set S;

7—5%7 74 VN (dat TE3X)

S =12 3;

—OD dat BT =% 7 7 A VI, FLOTHEHEOZREZRLART A ERTETT. UTOpIT
X, B a(name=aa) O 10, ZH x (name=xx) O 4, HEESOEFZ 123 2L THRELTVWET
EFNVT7 74 VA

Parameter a(name="aa");
Variable x(name="xx");

Set S;

F—% 774V (dat ER)

aa = 10;
XX = 4;
S=123;

dat BT —% 7 7 A VATIE, RIS T2 LI ENTEET.

aa = 10;
XX = 4;
S=12 3;

//ECEYVDIRAY MLENGTHIELELTEIT.
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/7 PR

XX = 4;

&

/! EHEDESR

S=123;

NEZ OB Paraneter DERR, ZH Variable DMHEZRET AI121, T L)1z 11 #H
WET. ROBITIX, ®Eal1l,al2],al31 LT, WE1,05,-1 252 TnwF 7.
EFNT 7 A IVN

Set S = "1 2 3";
Element i(set=S);

Parameter a(name="aa", index=i);

F—% 774 WV (dat TEZ)

aa = [1] 1 [2] 0.5 [3] -1;

HROFMEIau s id, —DORET— 5 ORBICRELEY. WiTRAMZOT, F=5 77
AVEGE, DTOL) CihT2HbTE T

aa = [1] 1
[2] 0.5

[3] -1;

ChiE, EFNVTZ s ANVHATUTO L) ICEHERT 2EELFEUEKTT.

al1] = 1;
al[2] = 0.5;
al3] = -1;

F—=F T 7 A NVHNTHEZRET HHEE, RERDIZTTNVT 5 — b T A.
wiE, Z¥x"1,p"], x["1,q9"], x["2,p"],x["2,q"] IC#IHIE 1,3,5,7 % 5- 2 AHITT.
EFINVT 7 A VA

Set S = "1 2";
Set T ="p q";
Element i(set=S);

Element j(set=T);

Variable x(name="xx", index=(i,]j));
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F—=% 774V (dat BR)

xx = [1,p] 1 [1,q] 3
[2,p] 5 [2,9] 7;

ThUE, EFNVTZ s ANVHATUTO LD ICEHEBRT 254 L HUEERTT.

XX["].,p"] 1;

XX["l,q"]

)

3:
XX["Q,p"] 5’
7

>

XX["Z,q“]

BB 7 T ADOBEERIL, WRNICERLEL LD, EFVI7AVRT =% 7 74 VOIERH S
HEIEZSNE 3. % SIMPLE O BEIRAMBE L 0T 3. LT ofITIE, HBEMUARREIC
XY, £ASOERIF 1,23 THLEHBS TS

EFNT 7 AVH

Set S;
Element i(set=8);

Parameter a(index=i);

7=%7 74 VN (dat TEX)

a = [1] -1 [2] -1 [3] 1;

UTFDEHIZ, esvIERT—% 7 74V Talll, al2],al3] Dz EDHEDFEEETT.

1,-1
2,-1

3,1

DT X512, £EFVT7 74 VAT alll,al2], al3] DEZED 72D AT,

Set S;
Element i(set=S8);
Parameter a(index=i);

al1]

1]
|
—

al2]

1]
|
—_

al[3]

]
-

m csviERT—5T 7411

csvIERT—% 7 74 VT, EF Parameter Dfl, Z%{ Variable DM HESRETE FJ. dat
AT —=8 77 A NVERL), B Set DEFEAHUETAILIITEEIFHA. svEXT—F 7740V
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DIFREF 1T .csv THRITFNIER D FHA.

EROMERLEBOYNEZ 5 E T 2 H561%, name 3[@ 2& o TEBRER DT % D B LED B
D 9. windows XTI, $#IZ name 71 EZ T R WEEIZIE, BTV T 7 A VTEBSNIAMZD
b D7 name ZEHSINTT. 2F D, DT O@{ﬂ [[%C9.

Parameter a;

Parameter a(name="a");

sV ERDTF—F 77 A VP <, TRYSNTh I T 4.
WROBITIE, csvIBRT—% 7 7 4 VIZEH a(name="aa") OfH 10 ZFXEL TV T 7.
ETFTIVT 7 A IV

Parameter a(name="aa");

T—=57 74 VAN (csv )

aa

10

ROBITIE, csvIBRT—% 7 7 £ WICZEH x(name="xx") OWHH 4 #HEL T F .
EFNVT 74 IVA

Variable x(name="xx");

F—% 774 VA (csv )

XX

4

—DD csvIERT—F 77 A NVIZIE, FLOTHEBOREEZHLBRTAZENTEXET. TOHIT
1%, EI a(name=aa) Off 10, ZH x(name=xx) DAY 4 2 HHREL T T 7.
EFNVT AN

Parameter a(name="aa");

Variable x(name="xx"

F—% 774 IVH (csyv ER)

aa,xx

10,4

JELENVOIRXA Y ML ENGTAHIEHTEET.

/] EREED

aa,xx

i

R

10,4
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BATR L FHIITE I HEA.

RTDH % E Y Parameter DIHR?, ZH Variable DWIMEL R ET HBRICIE, DTOXHICLE
T ROBITIE, EEaltl,al2],al3] LT, WHMfE 1,05 -1 252 TwE9.

ETFNVT 7 ANVA

Set S ="12 3";
Element i(set=S);

Parameter a(name="aa", index=i);

T—=57 74 VAN (csv )

i,aa
1,1

2,0.5

3,-1

UL, EFNVTZ 7 ANVHATUTO LD ICEHERT 254 L F UEKRTT.

a1l = 1;
al[2] = 0.5;
al3] = -1;

esVIERT =8 77 ANV TRFI LD THBORELRLBRTE I T, RTEFOEMSLLER LT LD
THETHHE1E, TNOPET 2TV —TRINER ) LA, KOBITIE, EEalll,al2],
al31 126 LT, #MME 1,05, -1 2, X bl1],b[2],b[3] K L CTHHMES, 5, 7.1 252 TWE T

EFNVT 7AIVH

Set S = "1 2 3";
Element i(set=S);

Parameter a(name="aa", index=i);

Parameter b(name="bb", index=i);

F—7 T 74 IVAH (csvIER)

i,aa,bb
1,1,3
2,0.5,5

3,-1,7.1

KDEINZ, EBal b DIREVBELLGHEIL, —ODcsv BT —F7 774NV Ta, bMFOHEE
RETAHZI LI TETEA.
EFNT 74 IV

Set S ="12 3";

Set T ="p q";
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Element i(set=S);
Element j(set=T);
Parameter a(name="aa", index=i);

Parameter b(name="bb", index=j);

81

csv %ﬁ'f— %77 A4 VT2 IRITCDRT
i BYDOKFENRHY 5.
%7*0ﬁ,%%®ﬁ%%ﬁ*ﬁﬁ

OB Parameter R Variable DMINEZ RET 5

DIIRTFE & THICEICEHR T 55T, IDERETIENTT.
WA HETT. CEZ2DERXRETFIEINT T

DT ofTiE, Z8x"1,p"],x["1,q"],x["2,p"],x["2,q"] \Z¥WIiE 1,3,5,7 % ID HEATHR B

Yitr&, 2D HAXTH 2 286 % itk
EFIVT 7L IV

LTwET.

Set S = "1 2";
Set T ="p q";
Element i(set=S);

Element j(set=T);

Variable x(name="xx", index=(i,j));

7= 774 IVH (csv B 1D #HX)

i,j,xx
1,p,1
1,q9,3
2,p,5
2,q9,7

F=% 774 VA (csv R 2D HRX)

XX,P,q
1,1,3
2,5,7

i, EFVI7 A NVHNTUTO X

IIIFRLIR T B3 & H CEIRTY .

xx["1,p"] = 1;
xx["1,9"] = 3;
xx["2,p"] = 5;
xx["2,q9"] = 7;

ID H#RXOYE, EBREBORFENFE L THIUE, FRFICEBOKREZT) ZLPTRTY. Ly

L, 2D EXDOYEIZ—2D csv BT —
NTXIEHA.

577 AV LT—2ODERD L VLB L 0ERETSHH

UToTid, 28 x0"1,p"],x["1,9"], x["2,p"], x["2,q"] \Z¥IUME 1,3,5,7 %, K al"1,p"],
al"t,q"],a["2,p"],a["2,q9"] I2ffi2,4,6,8 & IDHEXTHZTWVWET.

SIMPLE~YZa7)L
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EFIVT 74 NVHN

Set S = "1 2";

Set T = "p q";

Element i(set=S);

Element j(set=T);

Variable x(name="xx", index=(i,j));

Parameter a(name="aa", index=(i,j));

=57 74NV (csv B 1D ER)

i,j,xx,aa
1,p,1,2
1,q9,3,4
2,p,5,6
2,q9,7,8

B57 T AOMKERE, WRMHICERL LS LD, ETVT7ANRT =57 74 VOEHRP S
HEWICERSINES. Ih%i SIMPLE DHEICARKBEL PO E 3. DT oI <id, HEMCAREREIC
XY, £ESOEHIF1,2,3 THLEHBSRET

EFNVT 7 AVH

Set S;
Element i(set=S);

Parameter a(index=i);

F—=7 774 IVAH (csvIER)

1,-1
2,-1

3,1

PFDLHIZ, dat BT —% 7 7 4 VTalll,al2], al3] DiEZED72HE D FRETT.

a = [1] -1 [2] -1 [3] 1;

UTDXHZ, EFNVT 74 VNTalll,al2], al3] DEZED AL FETT

Set S;
Element i(set=8);

Parameter a(index=i);

al1] = -1;
al2] = -1;
al3] = 1;

SIMPLE~¥ =27 )l BB NTT -8B T L



SIMPLE Tt X 72 BT € 7 v i, B3P A 7 2 Numerical Optimizer TR I N T . 2D
BRI ISR IE AR IS, K DM WIRIERAHE 7 7 4V (ET VHsol) ICHITIENET. GUI
MUCl, B 27 OFRERICSFOREMA I ST T

COETIX, MIUEHROBEMIHV 515 SIMPLE OB print, simple_printf, simple_fprintf
BT, WIERZE HIHS 2Rl HEIC OV TR L 9.

| 9.1 FbE]

k9 % print %L, simple_printf FA%L, simple_fprintf P TIX, AT OREKER I 515
WMEETHRFTHIENTEET.

BRER B, B
Variable val  HIfEfH

init  #IHME
dual AURZEHE

ub L RRAfE
b FRRE
Objective val  HiIfEE
init A
Constraint val HifEE

init AIEME
dual AU EEME

ub L BRAE
1b T RRAE
Parameter val BifFfH

IntegerVariable val  BI7EfE
init AU
dual AUl

ub R
b TERE
Expression val B

init MM
SymmetricMatrix val  HBI7EMH

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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BRER E TS
init WM

Set val Bl

OrderedSet val HIfEfE

m print B9

print BIBUE, ZH variable, Eiﬂ@ﬁgﬁiobjective, Hl#3X Constraint, EX Parameter, #HZ
¥ IntegerVariable, i\ Expression, XH17% SymmetricMatrix, 6 Set, MAFHESG OrderedSet
BT 51EHE, hEoz7+—~y TN ELEEEALTVET.

print [EOEFENXIZ, DToL)ICEDLNTVWET.

MERC B . 1. print O ;

ZROBAEZ M3 51218, ROXH TR T HLEPH ) £

Variable x;

x.val.printQ);

HIBBOMPMEZ 1§ 21218, RO X ) IRRT 2 LEPDH ) £

Objective f;

f.init.printQ);

K OBOS BRI T 5121E, KO X IR T 2 LEPH Y 7.

Constraint Co;

Co.dual.print();

EBOBAEMEZ T 51218, RO X ) IR T L LEPH ) .

Parameter a;

a.val.print();

BPEROTRMEZ N 51213, ROXHICEAETLLEN D) £7.

IntegerVariable z;

z.1b.print Q) ;

AP OBAEMEZ M 21213, RO LIRS H2LEF D) £7.

SymmetricMatrix X((i,j));

X.val.print(Q);

KOPIMEZ M3 5121, RO X H SR TL2LES DD 7.
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85

Expression g;

g.init.print();

FEOBEME NI 5121, RO L) ITRBT LN D) 5.

Set S;

S.val.print();

NEF4EE OB Z M $ 51218, RO LIRS H2LEN D) £7.

OrderedSet 0;

0.val.print();

RIGBIEL solve DRI print BB Z AR 5 &, RFHIOMPIRBOEHRO TR SN T T, KM
¥solve 1, BIRIICEB I N2 WA, ETIVORKRICHL DO LAHRINTT. FIIE, KO

EFVHTTHEHNEIUTOIHICH D 5.
ETFNVT 7 A

Variable x;

Objective f(type=minimize);
f = 2x*x;

x >= 55 //Hll#

x = 10; //FIHRE

x.val.print();

o

x=10

solve FABIDOHIC print B EZHE L7256, BHIEDTO L% £7.
ETFNVT AN

Variable x;

Objective f(type=minimize);
f = 2x%x;

x >= 5; //Hl#

x = 10; //FHRE
solve();

x.val.printQ);

o

x=5

solve FIBIDHI#£IC print BIEA IR L7206, MR TOXHICR) 9.

ETFTNT 7AWV
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Variable x;

Objective f(type=minimize);
f = 2x*x;

x >= 5; / /%

x = 10; //WHMERE
x.val.printQ);

solve();

x.val.print();

i

x=10

x=5

WEDP TV BEEE, @2 LET. FlZIE ROEFTVICHTEHNIE, UTFTOXH1IZ
0 FEY. EEx[1],x[2], x[3] OBAMEIETHIIENET
ETFTNT 7 AN

Set S ="12 3";

Element i(set=S);

Variable x(index=i);
Objective f(type=minimize);
f = 2xsum(x[i],1);

x[1] >= 5; //HI%

x[i] = 10; //FVfEREE

solve();

x.val.print();

i

x[1]1=56
x[2]=5
x[3]=5

KOFITIX, BT EZOFPATHZH NS ETHE T,
ETFNT 7 AN

Set S="1 2";

Element i(set=S), j(set=S);
Set N="1 2 3";

Element n(set=N);

Variable x,y;

x = 10;
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y=2
SymmetricMatrix X(index=n, (i,3j));
X[n,i,j] = 100*n+x*i+y*xj, i <= j; // E=MERGOMRER

X.val.print(Q);

7

X[1,1,11=112
X[1,1,2]=114
X[1,2,2]1=124
X[2,1,1]1=212
X[2,1,2]=214
X[2,2,2]=224
x[3,1,1]=312
X[3,1,2]=314
X[3,2,2]1=324

WAHPHZ, SR THRT2HBWERTY. LTFTO X)L E, 28 (1], x[2] OBHEED
/N AR (O S5

(x[i].val, i<3).printQ);

i

x[1]=56
x[2]=5

m simple_printf B8}

simple_printf %L, 70/ J I ¥ /S5 C/IC++DHETH % printf % SIMPLE HIZHLk L 72
bDOTY. printf BIEUI int, double, char MDZEE Z M) L £ 925, simple_printf BIIHH Y
ZETNT 7 4 VORREROEREZ I L L7

simple_printf PFUE, ZH variable, HIPI Objective, H#IF Constraint, i Parameter, #&
B2 ¥ IntegerVariable, A Expression, X #T5 SymmetricMatrix, X7 Il Vector, 175! Matrix |2
B3 2z, EEO7+—<y PTHHSELMEZAE L TVET. K5 Set RIMFES OrderedSet
Y AEHENG T4 L3 TE LA

simple_printf FIBOFERIILDTOLH) ICED LN TVWE .

simple_printf (MU ®HX, R 1, R 2, . »;

ROBITIE, ZHEOBAAMELZEREA TS ETWE T, BEEATHI & 51213%d 2 Hw
ESE
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Variable x;
X = 3;

simple_printf ("%d\n", x.val);

CHIRTAHEDREUTOL IR T3

3

ROXHIRRTEE, MU TFoLHIITR) 9.

simple_printf("x DM = %d\n", x.val);

i

xDfH = 3

simple_printf FAKDGIETIX, val Z AT H2HDPTEET. o T, KOXHITRALTDHH
NEFELTY.

simple_printf("x DfH = %d\n", x);

simple_printf BIELTIZ, BELIMNI O NER, FE/NGEEATHEHZINN S ELHPTEIT.
DR/ EZ BT 2B8TY. AEIBTT 21213 % 2 HWET.

simple_printf ("x DfE = Yf\n", x.val);

i

x Dl = 3.000000

DR8N i AT 260y, FE/MNEE TR 51213 %e 2T

simple_printf ("x Off = %e\n", x.val);

i

x DfiE = 3.000000e+000

FREELMBEBETHI LD TETT. UTORITIE, MELUTMoRPIHIENE X
SR LTwET.

simple_printf("x Offi = %.2f\n", x.val);

%.2e\n", x.val);

simple_printf ("x D

i
x DfH = 3.00
x OfH = 3.00e+000
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9.3 simple_printf B$k

89

HWODOWREEZEET A2 EHTEET. UTOBITIE, M 15 CFICHDAPNE S L H B L Tw

ESE

simple_printf ("x DfH = %15f\n", x.val);
simple_printf("x DMl = %15e\n", x.val);

H
x DI = 3.000000
x DfH =  3.000000e+000

FROWSGORBEELDHHI LB TSI,

simple_printf ("x O

simple_printf ("x Off

%15.2f\n", x.val);

%15.2e\n", x.val);

H7
x D = 3.00
x Dff = 3.00e+000

KIGBIEL solve DRI print B ZRLAR§ 5 &, KA OMPIREOEHRAFLE SN T . KK
Ksolve &, BIRIICEABR ENZ WIS, ETVORKRBIIHL DD LAEBEINET. HlE, KD

EFVIHTTHEHHEUTOIHIICHD F¥
EFNT 74V

Variable x;

Objective f(type=minimize);

f = 2x*x;

x >= 55 //ifilf

x = 10; //WMMERE

simple_printf ("x Off = %f\n", x.val);

e

i

x DfE = 10.00000

solve FALDT%IZ simple_printf BIMZ LM TH LRDOLHITH Y 5.

ETFNVT 7 A

Variable x;

Objective f(type=minimize);
f = 2x*x;

x >= 5; //Hli#

x = 10; //FHMHEEE

SIMPLE~YZa7)L
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solve();

simple_printf ("x Off = %f\n", x.val);

i

x DfH = 5.000000

WEEFHFONROHE N EELHNITE I, ROBITIE, REZHFOLEHKOBUE 2 BB CTH
HEETVwET.

Set S ="1 2 3";
Element i(set=S);
Variable x(index=i);
x[i] = 3;

simple_printf ("%d\n", x.val);

CHICRTAHEDEUTOL 4 T3

3
3
3

KOEHZERTsHE, UToXoicHhangd.

simple_printf ("x[%d] D = %d\n", i, x[i].val);

H

x[1] Off = 3
x[2] Off = 3
x[3] Of = 3

FIEOBRBIIEHRNERETAHI LT, RFOHMEHRIRSELHENTEFET. ROBITIE, x[1],
x[2] DEDAEFREIETVET.

simple_printf ("x[%d] DfE = %d\n", i, x[i].val, i<3);

H
x[1] Off = 3
x[2] Dff = 3

simple_printf BB OTIBUCIZHIR S E DT, M URTFORNLTHILE, FRHICHEEN 1552
EVTEET. ROBITIE, ZFix[1], x[2], x[3] ¥ al1l, al2],al3] DIEZFEERICH I EE TV FE
T (val IZE L COARLEZMEZFH LTV T 7).
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Set S ="12 3";

Element i(set=S);

Variable x(index=i);

Parameter a(index=i);

x[i] = 3;

ali] = 5;

simple_printf ("x[%d] = %f, al%d]l = %f\n", i, x[i], i, alil);
i

x[1] = 3.000000, a[1] = 5.000000

x[2] = 3.000000, a[2] = 5.000000

x[3] = 3.000000, a[3] = 5.000000

XIFFRATH SymmetricMatrix O FOR SE72WIHE, WHTHIH S ORTL, THIRT ORT %

Bl T
WwWFg,

XB$ 508 1EH 0 TEA. FIZIE ROBITIE 3 DONHITH X, Xo, X3 DIEZFIREET
I BEHRZ R TIRTIIHBNICH I S E T,

Set S =

"1 2II;

Element i(set=S), j(set=S);

Set N = "1 2 3";

Element n(set=N);

SymmetricMatrix X(index=n, (i,3j));

X[n,i,j

simple_

] = 100%n + 10%i + j, i <= j; // E=MAMGOAERK
printf ("X%d[%d,%d] = %f\n", n, X[nl);
/7 11 NDY%A, % RIS 55 156 M HEIICHi DL S

o
X1[1,1] = 111;
X1[1,2] = 112;
X1[2,2] = 122;
X2[1,1] = 211;
X2[1,2] = 212;
X2[2,2] = 222;
X3[1,1] = 311;
X3[1,2] = 312;
X3[2,2] = 322;

simple_printf BIEIE, SRIEAS R A KT EE result OFEHRD M SE2HAITEET. DIFIE,
result DMRA T S EHRO—ETT.

SIMPLE~¥ =27 )l BB NTT -8B T L



92

FOF WA

EZE il Bk

nvars int BRDOE

nfunc int BE D

iters int W RO FUAR 115

fevals int ) JC Al ] 2

optValue double HIWBIEUE

tolerance double MWEIEDIURH &l
residual double fRIZBIT 2 TS OI%E
elapseTime double FTE AT H]

errorCode  int HTREAT— 5% A

(RDIEE =0, KE - =5 —F75)
I —FKFIIMEFEA21 DD DITHENTE T

RKROEF VT 5N,

DTk 9.

Variable x,y;
Objective f(type=minimize);
f = 2%xx + 3x%y;
X + 2%y == 15;
x >= 0;
y >= 0;

solve();

simple_printf ("BIE D% %d\n", result.nfunc);
simple_printf ("N RIED SAEMIEL %d\n", result.iters);
simple_printf (" BGEEAM F1 %L %d\n", result.fevals);
simple_printf (" H I BI K fif %e\n", result.optValue);
simple_printf ("HH) & 51 %e\n", result.tolerance);
simple_printf ("B PESMRA  %e\n", result.residual);
simple_printf ("ATE AT 5L %d\n", result.elapseTime);
simple_printf ("# I A 7 —% X %d\n", result.errorCode);
ip]
ESEX TR~ 2

WO BRI 5
P T i o £ 8

H 14 B8 Bl 2.250000e+001
A % S 1.000000e-008
PSR 3.978422¢-008

SIMPLE~¥ =27 )l
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B AR 0
ETHEEAT—7 X 0

m simple_fprintf B9}

simple_fprintf PAKUL, FER TR LS 7 7ANVIIH LT A T80Ty, %k
A L) JDAHE, simple printf Bt & W UMBREZ A LTV 3. simple_printf FH®D
HFREUTOIIIZEOLNTWET. MHET7 7 AV EZRET L7200 1 51EUAIMNE, simple_
printf BEL & Ak DEHNTY.

simple_fprintf (7 7 A WARA ¥, WhfgeHX, MAON% 1, .0,

Hxr g3 THERER. 1HH] OB THLLENH D 7.
ROBITIX, ZHROBEMZEREATHDEETwET. 7740 E LT, outputtxt ZI8E
LTWET.

Variable x;

FILEx fp; // 7 7 AIVKRA ¥ 5 Oi%E

fp = fopen("output.txt", "w"); // 77 A IV EHL
x = 3;

simple_fprintf (fp, "%d\n", x.val);

fclose(fp); // 7 7ANVEH LA

CHUTRT AT 7 7 4V output.txt ~OMIIILL T DL HIZH D 7.

3

RKROBITIX, REZOEROBAEME»H I ETVET. k7 74 Vidresult 4 L2 MY
(7 V%) LT ® data.txt TY.

Set S ="1 2 3";

Element i(set=S);

Variable x(index=i);

FILE* fp; // 7 7 A NVEAL V5 DEE

fp = fopen('result/data.txt", "w"); // 774 W% B <
x[i] = 3;

simple_fprintf (fp, "x[%d] = %f\n", i, x[il.val);
fclose(fp); // 77 ANVEZHL A

CHIZKT B HTIT 7 4V resuly/data.txt ~OE I TFTO LS 124D £,
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x[1] = 3.000000
x[2] = 3.000000
x[3] = 3.000000

77 AMIIEREETELRL, B2 LwEaE7 74 VER IO B Za e §2 08 1 DD
ES

fp = fopen("result/data.txt", "a");

EER whEsoms

77 4 ) MEEDOKIL Y X 7 2 Numerical Optimizer (&, FEHEMIINITRFEHREFRL, 7740
(BEFM&sol) RIEKLET. 22T, ThoxMEls szl 4.
BRI X 2 RKIBEMOLZIR 2 WH] 3 5121, RO X HIZRABL 7.

options.outputMode = "silent";

M7 7 A NVOREIHT A2, kOXHIZEBLET.

options.outfilename = "_NULL_";
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m solve B8%%

solve BIFUIEIE > A 7 & Numerical Optimizer |2 H#LFHHOFEI T2 G H T 5 TT. DT OH
AR (= S

solve();

EFNT 7 AIVITHRIGICEER LR WA, TNV T 7 4 VORKIC solve A EI N BE
ERUEKRICRD T, (o T, @HEDOHEIZETIVT 714 IVIT solve BIE % BI/RIICRER § 5 L%
HH IEA.

LAL, FD L9 a1, &2 TRBILGEHRZ1T-> T2 22 IIRINCHRRT 2 LEH ) 5.

o VT BROMRERONE L2 RRSE L.

o O HBIBUZ D W Tl L Cieadifb 2479 .

e EFNVDERELEE LD OB ORELELT).

UTIE, 72O EE2 IR I L6 TY.

ETFNVT 7 ANV

Variable x;

Objective f(type=minimize);
f = 2xx;

x >= 55 //ill#

x = 10; //¥HMHERE

solve();

x.val.print(Q);

i

x=5

7RI solve I ZFER LW e, RO X I IELFEIOEPIE IR TLEVE T
ETFNT 7 AN

Variable x;

Objective f(type=minimize);
f = 2xx;

x >=5; //ill#

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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x = 10; //FIHERE

x.val.printQ);

i

x=10

ROEFNVTREHROHWEEZERL TV T.

Variable x(name="x"),y(name="y");

Objective f(name="f",type=maximize);

Objective g(name="g",type=maximize);

f=x+y; // HWBEE f OEE

g=xvy; // BWEKgowEH
pow(x-1,2)+pow(y-1,2) <= pow(0.5,2);

solve(); // WIRICMRASINT: g BT 2 KILEATH
solve(f); // HWBE £ \CBT 2 KILZATH
solve(g); // HWBR g \ZBT 2 KILEATH

BAID solve () (X HIBEEOIREZ B L 72 R#EILDOFEITT, ZOHEIIIREIRASHIZH
BB DWW THRBEIL TN E . Tk, WIRMICHMWBEEZIEE L72RE(LVFEITINET
solve(f) T, HIWBIEL £ I3 2 Hili{bA%, solve(g) THMBE ¢ ICBIT 2 ks hZn Tbh
F9. solve() DIFUH LIZ & » THRELATTHON D DL, ZORERLENIZER S NZETIVONE
W LTTY. COZEEFMALT, ETVEBREL L 05O REILEIT) ZENTEET

woBITix, HPHXx-y>05% 12MA5H LB TRBEILEZIT>TVWET

Variable x(name="x"),y(name="y");
Objective f(name="f",type=maximize);
f=x+y; // BBt OEE

pow (x-1,2)+pow(y-1,2) <= pow(0.5,2);
solve(); // LRI TOET V2L

x-y >= 0.5;

solveO); // LOHIFXBIMRZZET IV 2L

m EFILORBDOFRT (showSystem B

ETNT 7ANET =57 7 A V2 HE L TRtk L7285G, B BIER Ko BARE 2 (kA v ad R
SN, ORI ZZ0FTFRMTLTCLE)FEIDH ) 9. showSystem BT, FHES LAz
ETNT7ANET =87 74 Vh HERMEIHER S5 HIYBEE 0bjective, #ill#I7 Constraint, X
BATH] SymmetricMatrix O EMARMERZ I L 3. showSystem BFUIILDL TOHRXTREA SN F 7.
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showSystem() ;

RKOEIZEFNVEEZET

Set S;

Element i(set=S);
Parameter c(index=i);
Parameter a(index=i);
Variable x(index=i);
Objective f(type=maximize);
f = sum(c[il*x[i],i);

x[i] <= alil;

showSystem() ;

F—=F 77 A NZdat B TRD I )25 25N THWE T

(@]
]

(11 23 [2] 5 [3] 4 [4] 12 [5] 1;

[\
1]

[11 13 [2] 7 [3] 201 [4] 14 [5] 23;

COYE, ROX) BN RINTT.

1-1 (a.smp:8): x[1] <= 23
1-2 (a.smp:8): x[2] <= 5
1-3 (a.smp:8): x[3] <= 4
1-4 (a.smp:8): x[4] <= 12
1-5 (a.smp:8): x[5] <=1

objective (a.smp:7 name="f"): 13*x[1]1+7*x[2]+201*x[3]+14*x[4]1+23*x[5] (maximize)

F 7Y 27 M2 name="C#Hi % 5- 2 TH 5 showSystem TETINIEHMEM N T L&, FRIIEEL:
ZHIAMEDLNETOTO2YRT L% £9. LB name 25 L72KROETF IR L TIE, DL

TFokHyichhasngy.

Set S(name="S");

Element i(set=S);

Parameter c(name="c",index=i);
Parameter a(name="a",index=i);
Variable x(name="valx",index=i);
Objective f(name="obj",type=maximize) ;
f = sum(cl[il*x[i],i);

Constraint co(name="co",index=i);
co[i] = x[i] <= alil;

showSystem() ;

SIMPLE~YZa7)L
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i

1-1 (a.smp:9 name="co[1]"): valx[1] <= 23
1-2 (a.smp:9 name="co[2]"): valx[2] <= 5
1-3 (a.smp:9 name="co[3]"): valx[3] <= 4
1-4 (a.smp:9 name="co[4]"): valx[4] <= 12
1-5 (a.smp:9 name="co[5]"): valx[5] <= 1
objective (a.smp:7 name="obj"): 13*valx[1]+7*valx[2]+201*valx[3]+14*valx[4]+23*valx[5]

(maximize)

showSystem FI¥IZ, HIEUCHIHNXZ 5252 LT, 2O OAEZ I TEEF. name # 15
L7zETWVICELT, DX 9 IZ shouSystem DG B AL L7286, T hahEd.

showSystem(co[1]);

i

1-1 (a.smp:9 name="co[1]"): valx[1] <= 23

IR 25 25T, BHSELHHX0&EHZHRIELZETETT. ROFITIE,
col1], co[2] DIEHOAZ BT ETTVET.

showSystem(co[i],1<3);

o

1-1 (a.smp:9 name="co[1]"): valx[1] <= 23

1-2 (a.smp:9 name="co[2]"): valx[2] <= 5

FIEEMERIF I LT showSystem %t Z 72356, T sS4,

SymmetricMatrix X((i,j));
X["1,1"]=2%x[1];
X["1,2"1=1;
X["2,2"1=x[2];

X >= 0;

showSystem() ;

i

1-1 (a.smp:8): 2*(x[1]) (sdpconselem)
1-2 (a.smp:8): 1 (sdpconselem)
1-3 (a.smp:8): x[2] (sdpconselem)
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10.3 QETE

ETNVHOER Parameter 1$, ET NV ZREMTHEMECTHEE SN, EHBICIIELEATREE 2D £
. LaLl, AR M)y ZREACFEOLGGICEILEETREZER T EDTET VL ERL T, HBTE
WL DRSBTS EDELET. 2072512 SIMPLE X VariableParameter & 9 Tl Z
ERZERMELTVET.

KGR EBOMEABITT. WER BWEBROREEEEL 2055, HONFBFEAT T HEH
WCTHH ZRKETHREZ BRICHEE T, COMBEISHTL2ETIVERE ¥ AT AHEIZRO X 9
W) E9.

Variable x,y;
VariableParameter a; // W ZEH
Objective f(type=maximize);
f = —axx+y;
pow(x-1,2)+pow(y+0.5,2) <= 0.25;
options.outputMode = "silent"; // HJJHPH]
for(int i=-5; i<5; i++){
a = 1ij;
solve();
simple_printf("a = %d, x = %f, y = %f, £ = %f\n",
a, x, y, £J);
}

LFLD & 9 12 VariableParameter (X H @ Parameter & 4 < [AFRICE TV ERICHH T2 Z L a8
T&E9.

BOBMEIZEM O (& a) Oy U ER)ETOT, HWEKE LTKallIET 5 y U off
BRONET.

DT, ERROEF VT 2R TT.

a=-5, x =1.490290, y = -0.401942, f = 7.049510
a=-4, x = 1.485071, y = -0.378732, f = 5.561553
a=-3, x = 1.474342, y = -0.341886, f = 4.081139
a=-2, x = 1.447214, y = -0.276393, f = 2.618034
a=-1, x = 1.353553, y = -0.146447, f = 1.207107

a =0, x =1.000000, y = -0.000000, £ = -0.000000
a=1, x =0.646447, y = -0.146447, £ = -0.792893
a=2, x=0.5562786, y = -0.276393, f = -1.381966
a =3, x = 0.525658, y = -0.341886, f = -1.918861
a =4, x=0.514929, y = -0.378732, f = -2.438447

VariableParameter |Z1# % @ Parameter L IERT, X BV ZEELTT. EFNVEERT HE
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12, LEPIE® Parameter % VariableParameter &35 Z EIIHEITTL S, F47 01T X A4
O BB EIRBEFR IR Z LUTT RS H ) FTOTHEEL TL SN,

SIMPLE~NZa7Jb BB NTT -8B T L
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AL VN BB S 2 5 2 Numerical Optimizer (£€ 7Y ~ 7 57 SIMPLE % MPS 7 7 4 VX T
Flal SN BPHET I E 2 % 720 D%E T, KIS A 7 A Numerical Optimizer (&85 7% 7V T)
AXZEHLTBY, WA EZR) 2 A TEET.

WEDFETIE, R by VN $3 2 2 7 4 Numerical Optimizer 25 )3 2 5=, R#LY VN $
B2 2 7 2 Numerical Optimizer ®B{F % il 3- 2 KA REZ /A L £ 5.

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L






B

BBRET ] A 2K 2 X 7 2 Numerical Optimizer TP NL72H56,

iz hEnid. UTERZFo—H#T9.

[Problem and Algorithm]
PROBLEM_NAME
NUMBER_OF_VARIABLES
NUMBER_OF _FUNCTIONS
PROBLEM_TYPE

METHOD

[Progress]
<preprocess begin>......... <preprocess end>
<iteration begin>

res=7.3e+001 .... 4.1e-003 .. 6.4e-010

<iteration end>

[Result]

STATUS

VALUE_OF _OBJECTIVE
ITERATION_COUNT
FUNC_EVAL_COUNT
FACTORIZATION_COUNT
RESIDUAL

ELAPSED _TIME(sec.)
SOLUTION_FILE

a
5
2
MAXIMIZATION

HIGHER_ORDER

OPTIMAL

1049

8

11

9
6.352800465e-010
0.01

a.sol

EERR 71uauznstEomn

[Problem and Algorithm] TIEE 5t 7 ¥ 3 T, MEOMENH I S E 9. PROBLEM_NAME
TR ETVDOT7 74 NVEH] T, ZOHITIEa V) ETVEHE T ET. NUMBER_
OF_VARIABLES % [Z#{ Variable ® | T¥. ZOBITIZZE$A 5 HH Y 4. NUMBER_OF_
FUNCTIONS & [B#o¥] T3, 22 TE) ML 1d, HBEE objective, #H#3X Constraint,

X Expression ®CEZEKLET. ZofITiE, B 2 (BB 1M, #HN1H) 0 7.

SIMPLE~¥ =27 )l
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PROBLEM_TYPE (382 IMEE (MINIMIZATION) 7 O 2 KALHIE (MAXIMIZATION) 7% @
A% FORLE9. METHOD & [HEALEHEICH W27 V3 X208 | TF. 2 ofTIdBE
HHPM AP (HIGHER_ORDER) % W TwE 7.

[Result] TIHE 217 ¥ a3 v T, ELEIROFROMEDS N SN FE . STATUS it [FHY X
7 2 Numerical Optimizer D FHE# THOIRE ] TF. T 2 TIX OPTIMAL (GRad) L HHEhTnE
3. VALUE_OF_OBJECTIVE iZ [ BB O] T9. RESIDUAL I [ SAE# TR OREMESM] @
¥%7%, ELAPSED_TIME(sec.) I& [REICE L 7z ], SOLUTION_FILE (& [ SNZHET7 74 VD
KTl ZEWRLET. WHOShABM7 74 VORI, BRERPHREICLYRL) 4.

[12.2 eI TRy,

WrEEZ W27V T AL T, [Progress] THiE 517 ¥ a VIO X 9 RIFATREDIT) &
nE7.

<preprocess begin>......... <preprocess end>
<iteration begin>
res=7.3e+001 .... 4.1e-003 .. 6.4e-010

<iteration end>

<preprocess begin> & <preprocess end>? B PR FTEIZ A B W OB O AT %, <iteration begin> &
<iteration end>® FIFINKEFTHOHETEZ R LTV ET. FHOEITTICERINLETE (7.3¢+001,
4.1e-003 72 &) 13 HGEVERMFOXAET, ZOFRBILINPEHOMETE & B ITHP L T T %
ARLTWET.

BEE) sz, snmmiz, S04 —\— L83 3H7

HARE, Gk, 7u Xt —nN—%2 7256121, [Progress] TIHE A7 ¥ a YIZUTD &
I REAREIB I EINT T

<preprocess begin>......... <preprocess end>
<iteration begin>
B 2

<iteration end>

<preprocess begin> & <preprocess end> D ML HARED KBIZ A B AT OB OHEFT 2R L T ET.

<iteration begin> & <iteration end>DHIZ&H 5 F v MIBAKEOEOM#ITARLTVET (12D F v
MZOE, BORKEZRLTWET). T/, P 1IET7 - (GEILETTRRFREIRE) 75
7z — A (REFRFIRE) ~OBROKTEZRLTVET.

FOERTENE, ZREHEE IS LT RER S O 7 1 A % —/3N— (options.crossover="on") % fg%E L7z
WA
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<preprocess begin>......... <preprocess end>
<iteration begin>

res=2.4e+001 .... 2.7e-005 1.4e-008
<iteration end>
<iteration begin>

1222

<iteration end>

DEHIZ, WEEDORBFITRORICHEAREORBITRPBN T ¥

BEYY simzcerimy L (wosp) [CB513 37

HIFRIFEEIIE Y VN (wesp) & FW72858121%, [Progress] TIHE At 27 ¥ a V2 [IRBRICBITA
N— N, TV 7 MllEOXRF VT 4 fli] PBRFETRSINET.

<preprocess begin>.......... <preprocess end>

preprocessing time= 1.581(s)

<iteration begin>

--— TryCount = 1 -——-

# random seed = 1

(hard/soft) penalty= 4034/46144686, time= 0.15(s)
<greedyupdate begin>.......... <greedyupdate end>

greedyupdate time= 0.52(s)

(hard/soft) penalty= 852/39782402, time= 0.67(s), iteration= 1
(hard/soft) penalty= 844/39782402, time= 0.67(s), iteration= 2
(hard/soft) penalty= 836/39782402, time= 0.67(s), iteration= 3

(hard/soft) penalty= 829/39782402, time= 0.67(s), iteration= 4

(hard/soft) penalty= 0/51583, time= 33.36(s), iteration= 61908
(hard/soft) penalty= 0/49199, time= 34.78(s), iteration= 65436
(hard/soft) penalty= 0/48313, time= 35.29(s), iteration= 66590
(hard/soft) penalty= 0/45423, time= 43.54(s), iteration= 81708

# (hard/soft) penalty= 0/45423
# cpu time = 43.54/100.00(s)
# iteration = 81708/191770

<iteration end>

HHOERIZKROMY) T
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F128

R Bk

(hard/soft) FRENTRICET S

penalty=1i 1/ 2 il 12— Nl ERE, 2 V7 MFER
time=1ifi 3, iteration=fH 4 fifi 3 : KEEWER, Al 4 @ PCAERIEL

--- TryCount = ... - BUE O I o fil

# random seed = ... LB O O

# penalty=... KEFEONRF VT 1 fE
# cpu time = ... I BRI L IRE D 75 3 IR [

# itereation = ...

I BLIH 58 LI D O £

#status=...

PAgAs 1k o Bl

REEHRD

WAOHEH THHEIN TV L FERIREREIET SNLEICHNE T, AN n e FRIE
B LFETA, BTN TVET. A -a—Y A5 47 AL BERO—RNEEEL LT,
FHEOB IO EH I 20 £ 7.

[BAEORHHENEOME] & [FLEOEOME ] LTI 1533 22 LT3,

HFIZE I N — FHIFDPHEL Th 2561, RO XD BB ) 7.

<preprocess begin>..

........ <preprocess end>

preprocessing time= 1.545(s)

<iteration begin>
--- TryCount = 1 ---
# random seed = 1
(hard/semihard/soft)

<greedyupdate begin>

greedyupdate time= O.

(hard/semihard/soft)
(hard/semihard/soft)
(hard/semihard/soft)

(hard/semihard/soft)

(hard/semihard/soft)
(hard/semihard/soft)
(hard/semihard/soft)

(hard/semihard/soft)

penalty=
47(s)
penalty=
penalty=
penalty=

penalty=

penalty=
penalty=
penalty=

penalty=

3087/947/46144686, time= 0.18(s)

<greedyupdate end>

816/47/39782402, time= 0.65(s), iteration= 1
809/47/39782402, time= 0.65(s), iteration=
802/47/39782402, time= 0.65(s), iteration=

W N

795/47/39783312, time= 0.65(s), iteration=

0/0/39197, time= 57.64(s), iteration= 112969
0/0/38668, time= 57.77(s), iteration= 113413
0/0/37520, time= 57.90(s), iteration= 113820
0/0/36700, time= 66.90(s), iteration= 133811

# (hard/semihard/soft) penalty= 0/0/36700

# cpu time = 66.90/100.00(s)

SIMPLE~¥ =27 )l
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# iteration = 133811/207515

<iteration end>

penalty fHIZ, X IN— FlfyoEKED DI NTT.

xR B2

(hard/semihard/soft) EREINTRICHET 5

penalty="H 1/ 2/f6 3 1 : ~— FHIRGERE, #H2: I — FHR@ERE
it 3:v 7 b fllf SO

REE] summnicsirsn

REBEETRBEZ B CSEE, W%, HEWICOBREESEH SN LS. ZOYE [Progress] T
MELHLr T a Y TOEMTRBOMNIRO L HIZ%RY, RBOMEITRIZMHRTE X7

<iteration begin>
.1.2B
up: 1e+50 lo: 8.6617e+05 time: 0.1s:mem(Mb)=0

llen:1 #prob:10 #piv:210
#1 up: 9.0859e+05 lo: 8.6655e+05 gap: 42036 time: 1.6s:mem(Mb)=2
1len:359 #prob:1009 #piv:4223
#2 up: 9.0746e+05 lo: 8.6655e+05 gap: 40901 time:  6.6s:mem(Mb)=4
1llen:1002#prob:2652 #piv:6493
#3 up: 9.0713e+05 lo: 8.6655e+05 gap: 40574 time: 12.4s:mem(Mb)=8
1llen:1876 #prob:4776 #piv:9105
#4 up: 9.0692e+05 lo: 8.6655e+05 gap: 40361 time: 17.9s:mem(Mb)=12
1llen:2756#prob:6896#piv:11802

(Hh)

1len:2680#prob:58708iv:65012
#47 up: 8.7972e+05 lo: 8.6655e+05 gap: 13161 time:174.4s:mem(Mb)=43
llen:2167#prob:59374 piv:65851
up: 8.7972e+05 lo: 8.6655e+05 gap: 13161 time:180.1s:mem(Mb)=43
len:2169#prob:60990#piv:67529
#48 up: 8.7907e+05 lo: 8.6655e+05 gap: 12518 time:184.3s:mem(Mb)=43
1llen:1470#prob:62102 piv:68561
#49 up: 8.79e+05 lo: 8.6655e+05 gap: 12446 time:190.4s:mem(Mb)=43
llen:1396#prob:64450#piv:71062

#50 up: 8.7843e+05 lo: 8.6655e+05 gap: 11876 time:192.2s:mem(Mb)=43

FATIE,
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o B LW ERAE b7z

o ITZEX ) HY50Mb LL RZEE) L 72

o 60 Bkt L 72
DTN DOEMFET IS T T

B LWEEMRAE O NGEE, TEIC P ERENET. Ik Forld W eEMmoFsT7.
ZNUAOYEEIIZ#OHB R H ) THA.

fOFEH OFERIZKOMY) TT.

E 2N 2K

up H %o 54l

lo H B o T FHE

gap EFRFry 70 (LFRE - THE )
time PRk (B)

mem(Mb) ZEfEHXAEV/EXAEY) RIZHEHAEY &

availMb)  HFEFETL TV AEIEE TR TE 2 70t A X B IR KR/EAT) O RKE
llen SRREEIIHTE) A MOES

#prob WO TR

#pivot HWROERy MK

FATERBEIC X > Td"mem" DFERD [FEXAE)IIH D AE) ®m] 2R T 0, BE M avail " HIZFR
IhFEA.

COMETRIEE OO EMAKE Y, REOEWEMDO ETHRF v v 71311876 Th o722 LAt
b E7.

HARD & & B2 wesplp & W2 EATH REHRER OSSR Z WV 25513, MO &) =l
NHEENTT.

=== begin wcsp ===

# (hard/soft) = 0/918

# iteration = 24000

# time = 1.47 (s), succ =1

=== end WCSP ===

IhiEzhzgh, DUTo@E)oEkzd b3,

o (hard/soft): wesplp A3HD1F 7225 2 @ hard penalty/soft penalty

e iteration: KAFIZE L 72 IUAE %L

o time: RAFICH L 72 IR¢R]

o succ: ETH MBI o 725513 1, Ron b b o 7285130

%, wesplp & H\W2FATI REFRR O TIE, HIFAR HIBEBORBP BRI LD 557
®, hard penalty =0 THFEITREME L IZBR Y XA, FETWEEBEN RO o 720 BAE, succ DET
FIkrLE9.
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BEG] smEsist=RsY1—U SREYILIN (ropsp) 81331

BRI E Ay V2= Y Y VN (repsp) &\ 72854, [Progress]) Tl At 2 2 a » T
DFTRBOBMNILTO L2 3, HWHEKOBRE L > T2MEOMIRH ) £7.

12.6.1 SETEZSIME

<preprocess begin>.............. ... . i, <preprocess end>

<iteration begin>

(soft) penalty= 18, time= 0.00(s),iteration= 0

(soft) penalty= 17, time= 0.00(s),iteration= 2

(soft) penalty= 16, time= 0.00(s),iteration= 3

(soft) penalty= 15, time= 0.00(s),iteration= 4

(soft) penalty= 14, time= 0.03(s),iteration= 6

(soft) penalty= 13, time= 0.05(s),iteration= 8

<iteration end>

HHOEKRIZKOME) T
KR Bk
(soft) FEREINTRICET 5
penalty=1H 1 fili 127 MIFYE R E

time=fifi 2, iteration="t 3 fii 2 @ FEEEEH, fH 3 0 RAEMEL

HWBBuIWNECIE, v 7 Ml e LTHbhTwE$o T, HWEKOMHEDS v 7 M ilk &I
ACENRTVWET.

12.6.2 MEAENRIVE

<preprocess begin>........... .. o i il <preprocess end>
<interation begin>

(objective value) value= 18, time= 0.00(s),iteration= 0
(objective value) value= 10, time= 0.03(s),iteration= 1

(objective value) value= 4, time= 0.05(s),iteration= 8

<iteration end>

HHOERIZROEY TY.
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EZN =t 3
(objective value) RN T S
value=1ifi 1 il 10 BERBIEUE (GRwiEN)

time={H 2, iteration=1H 3 {2 : #LBWKER, il 3 RAERIEKL

LRt 2 20FmRiE, HIRFTRE Y VNOREE FEE, REMPETSNLECHNEST. 20k, @)
HIF I N W EERIMEILT 2 EIZBWTHHIFIFTL Y VNSO & FFETY.

=8 ROTAATREE R LIEEE (iisDetect) DA

77 4 )V b OIRETIX, FEIAWREMEEZ MY 5 iisDetect & FEN 2 A AAH B ICRE) S
FEAREEOREROBER 2T\, TOMBEEHRT 7 A VOIS & F$ (HRFELEREY v
NEERHR & A ¥ 2 =) v R VSERREDAL) . 2 2T, iisDetect #EREASEEE) L 72545 D
MR EFHL 7.

DTFoEFIVER (EFNVT 74 Ve lpsmp & LET) ICHELNHIEEHEBEE, FATATRE (]
HailzdmeL) TF

Variable x,y,z;

Objective f(type=minimize);
f=x+y+ z;

X >= 2 % y; // 1I8
1+2*z>x%; // IIS
y >= 2 + z; // IIS

X >= Z;

y >= 0;

z >= 0;

ILRZEETNVT IS O =7 MM 7HlfRRED &ED—D % B LT EAT AW e I3
LETH, §RTCEMAT xy,z 3FEHELITEA. T2, =2 SRTOARVREOHIKRIZETR
WEEE & I ERRT, BRET D, LAV rbOT, MEBREMATRTHLZ LMY TT.

iisDetect FEAEIZ Z D X 512, FATARWREMEDEIK & %2 > TV 2 47OHML (Irreducible Infeasible Set : 1S
EIFENET) ZRELTHAOLEY. —RICETATRZHECOWTUS IBEBAHFAEL 25 2
DOTNT) ZALFTHREZBYNERDD (FFNTVEIHALHV) bOERDL LI RLa—1 A
TA T AVBEAEINTVET.

COMEEEPE7-L &, [Result) CHF AL 72 a VICUTFOL) MR HENET

ERROR_TYPE (NUOPT 11) infeasible.
DETECTED_IIS_SIZE 3
(#IIS_RELATED_VAR) 3
INFEASIBILITY_OF _IIS 1.5

SIMPLE~¥ =27 )l BB NTT -8B T L
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FhFEnoBhoEkE, DToXo24h 9.

111

24 MV ) B

DETECTED_IIS_SIZE BRSNS I2E&E TN D170 IR IRE O
(#IIS_RELATED_VAR) IS IZEHEEFNTVAITIZHEENAEROK J Hy IRg D A
INFEASIBILITY_OF_IIS IS &K T OEFTA T Rets: JR I O A
NO_IIS_FOUND_BY IIS # HH 2R o Jii [ JUIRE D A

(#NONLINEAR_CONSTR.)

1S Bt LM R oW e B 2 IERIEHIK DKL M A

ETFIVIIEREORDE TN TV I2GA,

IS DIFMELBBIZTE A, FOBRESIZIE, Ny F—
21X IS OMIMDIERIEH D 72D L7 nw ) A v v —IUHN, ERIELHRINOH S
ERLET. BZIE ROFEFNVIZHTIHBDIZUTOLHICRY F9.

Variable x,y,z;
Objective f(type=minimize);

f=x+y+ z;

X*X >= 2%y*xy;
1+ z >= x;
y >= 2 + z;

x+y+2z > 0;

i

ERROR_TYPE
NO_IIS_FOUND_BY
(#NONLINEAR_CONSTR.)

(NUOPT 11) infeasible.
NON_LINEARLITY
1

128 R

IR, BERHICH N ENINED—ETT.
‘9‘( F)b ﬁg%ﬁ ﬁ%i%
PROBLEM_NAME & 44 SIMPLE Hi: & 7V %4
MPS Ji: TITLE ® %
NUMBER_OF_VARIABLES B ORE

NUMBER_OF_FUNCTIONS

B (HWBEZ &) o
MR

PROBLEM_TYPE

MINIMIZATION (/ML)
MAXIMIZATION (KAL)

METHOD

W L 7o i b Tk

SIMPLE~¥ =27 )l
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112 F12EF EEHD
ERROR_TYPE BEL- 5 — O I —5HERED &
STATUS OPTIMAL (#%3#)

NON_OPTIMAL (i@ 7%
W)

VALUE_OF_OBIJECTIVE H A9 B uf

ITERATION_COUNT PSR £ WL D A
FUNC_EVAL_COUNT B $8 o Al 10T 45 WL D A
FACTORIZATION_COUNT 1THN O 5515 81 5 WL D A
RESIDUAL RIETESRFOTRES IR BsE e LA
SIMPLEX_PIVOT_COUNT HARE:  BAE I % HAREE D A
PARTIAL_PROBLEM_COUNT k0 R AL IR BRE D A
PENALTY BEAD X HiHE N E wesp/repsp 18 IR D A
TERMINATE_REASON AR T HH wesp/repsp 8 R O A
DETECTED_IIS_SIZE M Sz US IZ& N5 TS FFERIEED A

TOH

(#1IS_RELATED_VAR)

OS IZEFENTWAHITIZE 1S FERIIEEO A

ENLEBOR
INFEASIBILITY_OF_IIS IS R TOEFTAEENE 1S FFE IR D A
NO_IIS_FOUND_BY 1S #e i gl 5 A 1S ¥ 5& SR HUiRy ) A
(#NONLINEAR_CONSTR.) IS M M D KRN O HE TS F SRR A

PED3 @ % FERIEAIF) DL
NUMBER_OF_ACTIVITIES T 7T 4T 4 DORE repsp D &
NUMBER_OF_RESOURCES EIRDFEL repsp D H
NUMBER_OF_PRECEDENCE FATHIF ORI repsp D H
NUMBER_OF_IMPRECEDENCE 1B HI SEAT Hll#) DR EL repsp D H
NUMBER_OF_GENERAL_CONSTRAINT  —#% D # & Hl# D% repsp O H
NUMBER_OF_MODES T— FOREK repsp D &

REE) memnoms

DT ogEz 7)) F#T, BHERDICHDSNLHEREZRD L2V E ) ITRETE IY. HEHTER

22050 7.

—IF, XF A—% 7 7 4 )V nuopt.prm (ZFLE 9 % TS . nuopt.prm WIZBA T D K H ICELR L £ 7.

output:mode = silent

b9 —2ld, SIMPLE €7V 7 7 A VNIZRR T 2 7ETY. TV 7 7 A VAT D X 9 125

SIMPLE~¥ =27 )l
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WL EY.

options.outputMode = "silent";
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774N

P A 7 2 Numerical Optimizer (X EALEHE OFMITEREZHE 7 7 A VEwH) 774 VI L E
3. A<y N7 4TI AT A Numerical Optimizer % 28 L 72354, €T Vfsol LW T 7
ANWHMER SN EF. GUI # W CTHI > A 7 A Numerical Optimizer % &) L 7-%;4&, 774+ WV b T
7 7 A VIIER SN T A, BT 5720120327 AR — MERBEZFAHT A2 LESH D E3. =
I AR—=MERICHLTIEGUI DY =27 Ve TR 7ZE W,

BHARBIE LT, ROBIEIZH T AHT7 74V ERTHZEIZLET

w/ME =3x; = 2xp — 4x3
S xi+x+2x3<4
2x1+2x3 <5
2x1+x2+3x3 <7

x120,x>0,x3>0

EERN =mss

f#7 7 4 VO BHEEBTIZIZ

T
T
T
%% RESULT OF NUOPT #1
T
T
T
T

EFRRENFET. CNF 1 HHORFHRTHL I L EZRLTVET. solve) & HEMIFLR L7255
&, 1 HORMRE RO 2 b H DB KR RDVMUI TR SN T T

HoRFERE R ClE, BEHE ) @ [Problem and Algorithm] 3 X OF [Result] TIHFE A7 ¥ a Y I dh
LNEEL, FEOHERMSMINET.

B2, ERLOBIE % B AT B P R higher TRWZBRD, 7 7 4 VO BEEE M, RO X
IR ET.

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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PROBLEM_NAME sample
NUMBER_OF _VARIABLES 3
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10.5
ITERATION_COUNT 7
FUNC_EVAL_COUNT 10
FACTORIZATION_COUNT 8
RESIDUAL 3.903545017e-009
ELAPSED_TIME(sec.) 0.02

LREHIE %, HARY simplex TWAE, 7 7 A VOFEHT T RIROIHIITHD 5.
ITERATION_COUNT, FUNC_EVAL_COUNT, FACTORIZATION_COUNT & W) {TH3FR SNz b
12 SIMPLEX_PIVOT_COUNT &\ 9 fTIZ HARE O AERIBA TR E N E F.

PROBLEM_NAME sample
NUMBER_OF_VARIABLES 3
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10.5
SIMPLEX_PIVOT_COUNT 3
RESIDUAL 2.340507908e-016
ELAPSED_TIME(sec.) 0.02

FEESIEICB W TEK A TR CEMERICHE L7228, /0B REE: + BARD: simplex % IV T
72, FERE O ME O PARTIAL_PROBLEM_COUNT S S F 3. SHMREHEE17-
7285412 RESIDUAL 23R SNV olE, BEIRIZB W TRl GERERZ50E) »REL
TWAERIWRZR\WDT, RESIDUAL O HWBBMEDIE L S 2R TREL IR LW TT.

PROBLEM_NAME sample
NUMBER_OF_VARIABLES 3
(#INTEGER/DISCRETE) 3
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL

SIMPLE~¥ =27 )l BB NTT -8B T L
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VALUE_OF_OBJECTIVE -10
SIMPLEX_PIVOT_COUNT 4
PARTIAL_PROBLEM_COUNT 1
ELAPSED_TIME(sec.) 0.01

(132 L EERIr - I

W
%% VARIABLES
%

TIHEE A3 7 Vv T ) XL EIERFICBUT A28 0ME, KZFo LTRSS RINTHET

W
%% VARIABLES
W

NAME VALUE STATUS SLACK [ BOUND TYPE ]
V# 1 x1 2.5 FREE 2.50000000e+000 [ 0 <= x[1] ]
V# 2 x2 1.5 FREE 1.50000000e+000 [ 0 <= x[2] ]
V# 3 x3 3.51218e-010 LOWER 3.51217955e-010 [ 0 <= x[3] ]

VALUE & [ O], STATUS & [ZHfEA L FBROWTIIUIfE L T2 0IKE], BOUND
& [E#o ETR] 2R LTwET.

BIZE, v 1 2O FE AT xt W) AETOZEROME (25) &, TRAFATHRIZH ERICHELL
o TWwiRWIZ e ("FREE"), #t\WT XIS NHIHOME (0 W) 2RI hTwET
EREORELX RS STATUS DEHRAZ L TFIRL 7.

WEEERT XTSI REE

LOWER TRRBRICATE (T BREF 2T active)
UPPER FRRAIF AR (RBREIR S active)
FREE EFBR, wFIZ L Twzewn
INFS ETFRBRZERLTWS

INFS BB 2 O R w8 TR L BRI S hE T, ShdgIhaia
Wi, == nEy. BERIEFICHITwWIEEA.

F7:, BEWHNGERTr 2= Y ZREY VN (epsp) ZHWHEITIE, 2RO, DT
WCHH L 9.
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%t
%% ACTIVITIES
Wt
Bl Z 13,
%
%% ACTIVITIES
%t

NAME MODE STATUS SLACK [ BOUND TYPE ]
V# 1 sourceActivity "DummyMode"  ACT [ 0 <= sourceActivity <=0 1]
V# 2 act[1] "A_does" ACT [ 6 <= act[1] <= 12 ]
V# 3 act[2] "C_does" ACT [ 0<= act[2] <= 111]
V# 4 act[3] "B_does" ACT [ 0 <= act[3] <=8 1]

DX W INH - 72HEIZIE, MODEDT 7574 5 4 MLE &5 E— F, BOUND TYPE 23(7
27 4T 4 ORBRZ) <= (T7T74ET74) <= (772774 ET A ORTHA)ZRLTT.

EEE] =57 1 LomsiEsTas

Ho
%% FUNCTIONS
Dot

TIEE 20 I3 REL T VT X2 EIRRIC BT 2 BB L ZORMNER (Vv YT I4 X) DOfii
MBI TnId.

Ho
%% FUNCTIONS
Yy
NAME VALUE STATUS SLACK [ BOUND TYPE 1
F# 1 obj -10.5 FREE [ OBJECTIVE (MINIMIZE) 1
F# 2 gl 4 UPPER 1.75611081e-010 [ gl <= 4 ]
F# 3 g2 5 UPPER 7.02441660e-010 [ g2 <= 5 ]
F# 4 g3 6.5 FREE 5.00000001e-001 [ g3 <= 7 ]

VALUE 7% [BA%tof# ], STATUS %% [BIFUEAS L FBROWFIUAINL TW 25 0IKRE], BOUND
TYPE 7% [ ETR] Z2/RLTwE .

F# 1 6 FEZTICIEF L) ZuToB%H (HWEE) o (-105) &, TharkkMbaniz
("MINIMIZE") BB TH 2 EIRINTWET. B2 0001 51T1d gl L v ) ARTOHIF A

SHIYBE E HHREBIL T HIPFATVET.
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OED 4 THY, FRPEBRIZELL 2o TWwAb I & ("UPPER"), HiW T gl \Zik & izl o ffdH
() 2RENTVET
B (HIR) DIREZ RS STATUS OEKRZ U TIRL Y.

REEZRINFS K&

LOWER TRREFAFE (T RT3 active)

UPPER FRRAIFCAT A (LBRHIF DS active)

FREE ETFBR, wFhiZHmL Tuvnewn

INFS FETFRZERL TS

TGIN V7 MR DHEIF 2 B L TV 2w

TGOUT V7 MRS 2 EL L, NPT 4 BEEL TV 5.

INFS (BB 2 Y O I BE R iR L A& TR L 2B Ich s g 5.
T2, PIEEEHR 2R LN PTHOKEZOMICE L TEUTO X ) 2 hssh 7.

NAME VALUE STATUS SLACK [ BOUND TYPE ]
F# 1 X[1,1] 25.6995 [ MATRIXELEM 1]
F# 2 X[2,1] 1 [ MATRIXELEM 1]
F# 3 X[2,2] 25.6995 [ MATRIXELEM ]

BERS o7 OLTR, HNEHET 3 RAERETS

A 20

T
%% BOUNDS
hh

O < FITNIERD L TREBTEL, F7-

%
%% CONSTRAINTS
Wi

25 < ERI MR XD EFRE DL TR ENFREN LT

YA
%% BOUNDS
Wth

[ BOUND TYPE ] DUAL VALUE
B# 1 [ 0 <= x1 1  4.891837406e-010
B# 2 [ 0 <= x2 1  8.151927281e-010

SIMPLE~NZa7Jb BB NTT -8B T L
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B# 3 [ 0 <= x3 ] 1.000000001
Do

%% CONSTRAINTS

hth

L CONSTRAINT/OBJECTIVE TYPE ] DUAL/WGT

c# 1 [ OBJECTIVE (MINIMIZE) ] 0
C# 2 [ gl <= 4 ] -1.999999998
C# 3 [ g2 <= 5 ] -0.4999999986
c# 4 [ g3 <= 7 ] -2.443858094e-009

BOUND TYPE & OF CONSTRAINT/OBJECTIVE TYPE #° [ L FEROFE¥H |, DUAL VALUE - DUAL/
WGT % [BOEBOME] 2RLTWES

B#1 DT TIX, x1 13 AHK2TREEK 0 <= xt THAHZ &, TZDRIELEKANZIZ0OTHAS
EARENTVET.

AT R HF KR ZEH O E TR 2 Hfis 72 ) 23872 L SO HWBEBOLE Z2/RLTWET.
BOSEFIING, v 87T F4 A, F721d reduced cost & DITIEN, ZOIEHARLKESIH S L FRHEO
WA active DEIRD L ) IZHKI§2 2 EATEET.

7 7AIVORMERME IKE

1E TR A CFERBIRI 2 active)
£ FRRBFNATAE (LB 2T active)
F A NME BT, wFhiZs L Twiwn

H ) B D B ZEBAE I IS B FR I IE F A I S E 9.

BEE) =07 oxaFaEEmm

7 7 4 WIZIE, EFATREREBRIEIC L > THE S TEITRTRE LRI oM A&
nNET. ROEFVIIXFLTIE, UTORODPRT7 74 VichEnT 7.

Variable x,y,z;

Objective f(type=minimize);
f=x+y+ z;

X >= 2 * y; // 1IS
1+2*z>x%; // IIS
y >= 2 + z; // IIS

X >= Z;

y >= 0;

z >= 0;

h7 74Vl h
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Do
hh IIS
T
#2 sample.smp:4 —1*x+2%y

<= 0 (-1.11e-016)
#3 sample.smp:5 —1+1%x-2%z

<= 0 0)
#4 sample.smp:6 INFS 2-1xy+1x*xz

<= 0o ( 1.5)

FREO X2, TS ICEHEEFNLTOMKRoLHSH I ENE T, WHEBICHE-> TBES TV
TOT, x,y,z DMEFFETVEBEIEIREY 5. 0 NEIBHEOLBMOFE (MBI ShE
) I2BF S, %, HHRHROMTY. INFS &~—27 3D 2T IRBAEOERMEOHEICBVWT, E TR
o TWAITTY. ThEMRHELLIETHE, ISOEXRDPDS, TIWXHNTWAITOELOWT
NP R L FET. 0SB L7256 OEROBRE L US ICEH TN HITOEKLDEGEA R /NS
(BB EHATPNET. TOBOUS ICHEENLITOEKXOEED, FHEHNNIHLD

INFEASIBILITY_OF_IIS

EWVIHETT.
FAFARMREM DM SN2 56803, FETATREM O & #5258, BBROANHET 7 1 VI
WhEhiy.

BELN ®77 11o/0\— Kiig, 3\~ KRB &UY T MINETE

TNT) AL E LTHIFFTRME Y VoS wesp Z HWTWAEE, 7 7 4 VKX, IS T
CEDTETW WA= FlFy, v 7 Ml sHhEhE T, RAEMIH 7V TT.
f#7 74 Vi

T
%% WCSP_PENALTY
hh

NAME TYPE VALUE BOUND AMOUNT WEIGHT PENALTY
F# 246 model.smp:83[6] HARD 0 >= 1 1
F# 432 model.smp:91[13] S.HARD O >= 1 1
F# 946 model.smp:119[17,E] S.HARD 7 <= 6 1
F# 7080 model.smp:152[1] (u) SOFT 3 <= 2 1 100 100
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F# 7586 model.smp:156([7,3] SOFT 5 <= 2 3 10 30
F# 7675 model.smp:156[21,6] SOFT 3 <= 2 1 10 10
F# 7756 model.smp:156[2,10] SOFT 4 <= 2 2 10 20
F# 7780 model.smp:156[1,11] SOFT 3 <= 2 1 10 10
F# 8293 model.smp:162[19,25] SOFT 0 == 5 5 1 5

ERRO X, N=FlF, V7 MIETHZSN T R2Wb oA IN— Fil#), 31— K
#, V7 MIBOIICFIRINET. &7, HHR0HE, ¥47 Ov—FHARD, £3INn—F:
SHARD, V7 b :SOFT), BUEOM L KK, &, YA b (V7 MilloR), XFL7r1m (V
7 MilFIOHR) ZIRLTWET.

COWNBITIIN— FililfTH % 246 & H Offill#) (model.smp:83[6]) 250 TI 25, ARk 1L E&%
LRIEIELHZVDT, N— FHlFEKOERIEDY 1 THbI L EWbr) £7.

LRETLERS 4 20DH1% (model.smp:152[1]) DHARTDOHZIC (u) & H B DL, T OFFI AT RRE]
KThy, EXLTULOEHPOERTHLILEZRLTVET QL) ERIHLT3 v
EEH>TWET)., ETFREKOTRIGER L TWADTHITHK ORI DO®RIZ 1) EFERENT
T V7 MiRIZoOWTIE, ERKEICEESNY IS e ETH D [(RFVT 4] BdHby
TFEREINET. HRFARBEY VN wesp 1E, HN— F#llF, L In— FHIFOERE, V7 FRFIV
TADRFIVT 4 DOEFHMEZ R/MEL 7
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B ¥ A 5 2 Numerical Optimizer @
BHREHE 7N T XA

ARETIE, ¥ AT 2 Numerical Optimizer T ) HOT & 2 HHETHFEEOHMH, BI S X7 A
Numerical Optimizer 23ii . TWA TNV ITY AL ZFZEL, ZUoOMIGERES 2 £3. 742, 7
TN ALDRETEDRLET.

RN musstmras—s

B3 > A 7 2 Numerical Optimizer TlZ, ATFO X 9 ZRBFAFTHIFEZN K 2 LT F T
e LP (Linear Programming : ##JZ 51 [ )
HEBE L HH XD X THIETH L HET, BEEABLZEI 20O TY.
e MILP (Mixed Integer Linear Programming : { & 855511 [ &)
HIBIE L HI#N5T RTHIE T, BELEBEEL DD TY. MIP (Mixed Integer Programming)
EEND Z LB L NTT.
e MIQP (Mixed Integer Quadratic Programming : {8 & #5 — kG [ E)
XD T XTHIE, HWBEEDS KRBT, BEEHZzELLDTY.
e MINLP (Mixed Integer Nonlinear Programming : £ 3 BB &1 i [ )
B L OH BB IERIE TRBERZEL O TY.
e CQP (Convex Quadratic Programming © ™ — ¥ &1 ] [ #H)
HWBEA N 2 “kBE, #RRXSTRTHRIETH LD (721, HBEBO/F5OEETT
WM BB B ORMEIZEAETE b D) TY.
e CP (Convex Programming : ™51 [ &)
HB %, ##XIIEIE R b oPZIN T §2%, FEATWERRHEHEAN T, HMEEOHF 5O
ZHETTISMN 2 HBEBOR/MUREETE HHETY. I TREMEMEIEIZVI0ZF
WwE.
PIEE METE E S METEFEO—H T, ZZIkED A
o NLP (Nonlinear Programming : JE##IEZ 51 [ )
ERCUALT, BEZER R S v — RO IEBIEET I T
e SDP (SemiDefinite Programing : *}>1F % fifi 51 1] [ &)
175 DR AR 2 & &R R E T
e NLSDP (NonLinear SemiDefinite Programing : JERRIE - 1E % fili 51 ) [ )
TR O IEE R 2 & A, B0 HWEE - fl#HIFRBEHAE TR BETY.
e WCSP (Weighted Constraint Satisfaction Problem : H A3} & ffill#) 7 & [t 7#)
a2 EADON BRI 2B XHRT 5720123 HZ EOXHITHY B TL LRV 2R
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ETHMETT. HIRFTEBE Y VS wesp IS X ) HHICEEZRA T LA TEFET.

e RCPSP (Resource Constrained Project Scheduling Problem : &R & 27 ¥ 2 —1) ¥ 7 [iiEH)
—EDEIRHF O T T, hd SNTAEEORM - B THRZ 2 RET HHETY. — KOG
il (MILP) & LCRtikd % 2 & BT A, ML RLELITH) L &REHNNERA TV 2—)
> 7RI VN repsp 12 & ) EHIZEATWREF A5 5 T LA TE T T

[14.2 PI=DRIRT -

¥H 2 A 7 2 Numerical Optimizer (ZPL T D X ) 7V T) XA &2 TwWE 5. Rl LoMkag,
ThIT) ZNERETLHEICHCES. 7y aNOREAIE, EEHIIIC METHOD & LTHIsh
5HDTY.
o simplex : Hiffki: (SIMPLEX)
BIEFTHEOMEE L THL 2O HMON TV L HETT. KBBRE TN EIHEENIZE D
T35, WEEHKMOR F D IS E AR L ) ERETT.
BRERZEUCMEICH LTRET A &, Bk Z 08 R (Branch and bound method) &\
BHLO B THED R LAT- T, RlMEORIED D 2 BERZ KD T 3. KHBREICB W THRIK
RS EE R B 12IE, "crossion" EFRE L THEEN LD 7 0 A4 —N—=%2 W5 OREFFTT.
o dual_simplex : AUt HiAR#E: (DUAL_SIMPLEX)
(F2) WAREDSEEATRE R RIRM A2 7280 O RBfRIC /- E 0 & < ol L, AU AR R
STFEATHRE L KR 2 72 &0 eSS IRBfRIC /- 8D FE T
KRB MR IS LT, () BAREEHBRLTHENTHL DD 7.
e asqp - AR (ACTIVE_SET_QP)
LR & R, A R M TOKENE R O R RE T 1 TAKDL O RBIBIIE T, —#k
WP (ERREEZRE (Line Search Method)) (2450 925,
o ZEUHARTHF RO KA IEFITH % (1710 BUT) B
o HIWBB DN v XATHIDEITHICTH 256
CIRAEE LD QBEPOERETY. 72, BEGIEISHE L TWwA0T, BEERER»E
NTWBIM KGR EZ S S D TEE Y. "cross:on"LIRET S I L THEENSD 7 1
AF == VBB TELDT, KBBREICY L CERELHEROLZEPTEET.
e higher * FIEET I E T AN R (HIGHER_ORDER)
MOEEHEE L L 72N, KBS 2 s0E st Ok & L Cldi d &l T3, Hifkgke
B, WREIRRIIRE D T AL
e lipm @ (FThR) WEHEFRZD: (LINE_SEARCH_IPM)
o lepm : MRS R (LINE_SEARCH_EPM)
o line : (IHRR) BEHMERFEN L (LINE_SEARCH)
— i DO E T R E R R P - AR T, BN TH B T E Do TV AEAITIE
BHFEE L D EETT. ML WHPHO BB L TR R OA P (lipm), 7R (lepm)
ERTEISN LTI R WIESE SN TR BEEICANTH S 2 EARENRTHET. [HW
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O (ine) &, MHiON—Y 3 v EOBEEEZDLE TR 228w (Ver.7 LT OPI AL
i line & Ver.8 LIFEO N R lipm TlE, AV v MAKOERPLETRZ->TBY ETOT, #HR
EIHBM TR R 28R E2 525560850 7).

e bfgs : # =2 — I > (BFGS_LINE_SEARCH)

=2 — b EIC K o TR Z RO ZNEETT. “bfgs” 13Ny LATHI O WATH & B AT
Fle LTREELE 30T, /MBI (50~500 ZFDLT) I atmiEEIc# L CnE g,

o tipm : (FTh) SEEFIHLA ML (TRUST_REGION_IPM)

o tepm : RFHHINAL M (TRUST_REGION_EPM)

e trust : (IHA) EHABIRIEN R (TRUST_REGION)

KB b O % Erte— M O IERILET I BN @ v 22 NSk - AT IRIE VP o [
R L CAHRI R O N EE: (tipm), ZRE: (tepm) ZRIEICK L CHERM R WAIRIEDE ST
WA EIZAENTH S I EAREINTVWET. HROWAEE (trust) &, PETON—=T 3 &0
BEEZNDLGAEIZTRH K 728w (Ver.7 LLAT O N 515 trust & Ver.8 LIBED N B tipm TlE, A
Vo MABOBEILETRE-TBY ETOT, HMEIBBR TR L2 RE2 L2560
WEg).

o Isqp © MEMHERIEITHED CBR ZIKEHEE (LINE_SEARCH_SQP)

=2 — b VRIS X o TRRIRE R SR 2 BR ZKEHERE TS, BB (50~100 ZHULT) 7%
I AT B EIE L CwE T

BIRELC X o TIRIERIER NS (lipm/lepm/line) & 1 B2 X 0 REE D i 238 <
TEMTEET

tsqp © fEHEAIEC LD B KETIE L (TRUST_REGION_SQP)

ZREARE R T O F VA BRZRETIETY. KB L b 0 &S — O IEIEETEHELC
B R FETY. —BICHMEL ) SEETT DS, MEICL > TEWNMEE LD D REMIC,
FOREORWHEZEL ZENTEET.

ZROE Y b HIFRBAL AN RS R (Gpm/tepm/trust) & D b R LS E2H D
9.

slpsqp : BRHIE ZRETETE (SLP-SQP)

RFNVT 4 FEE AR CBRRIEZKETEETYT. H2RERBE 2L 02 54— HoIERE
AT BT REC Y. KIS IPURYE % RGE S 2 SR AT R/ miiE (tipm/tepmytrust) RPHER
DFR_WEEE (Isqp/tsqp) DD D L1ZF-% 2720, MO FETPOE L 2 WHEICK L CTaRh %
Bahdn 9. 7o, HHRKOWED/N S WRIERICW SR, FATIREHISICHET A & v
AP AR TN TV ETOTHEMLHRICBNTORENLZEENIRFTE .

Isdp © I T IE AT I P R o3 % R0 P s

M- 1E RT3 2 ERCF N RE T, BB - Sl Bl 2 HIZMIE CTH
LULENHYET. WEHTAY y NEKORHEEZITVWERA.

csdp * PR EMEE I RS B FRU P

H BB MIEIE BT, SR AR 2 - e AT P 03 2 EAOI N RET Y. 0%
O, HIEIEEMEFHE TR T2 2R TEX T2, 20 F $ho 72258 I KR
TEET. PBTAY v NABORHEZIT) M5 1sdp L B D T
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eqnsdp : #EZ 2 — b 2k W 72 IR IR AR R 03 % 3B R
HIBE %L - w0 KNI AN I B % I @ fEEH I R I3 2 FACFNAEET Y. 2 v b
OB T ZRAET 272012, #EoZa— M EZAHLTWE .

e Imsdp : Levenberg-Marquardt % % Fi V> 72 JERRTE 1 1E 2 flE 51 8 2R3 2 R0 N Rk
HABEEL - il X IEMIE A B % = 1@ RT3 2 FACTNAEETY. 2 v b
BB DT % fRAET 5 %512, Levenberg-Marquardt 2 FIH L CWwE 9. #E=a2— b iEIcHES<
77 (qnsdp) IZHAT, BBEOKE HELZIY ) FATEE . LED %L, ATHIKICH
KREVITEOS A, BEEBEICES Y (usdp) L) EELRGENDH ) £

o trsdp 15 BB & H V> 72 JERUE 1 E il AT I R E 6 9 2 FOBUR N R
H A BIEL - Hl#92USIERIB AN B S 2 P 1E @ R B4 2 FACFNRETY. X)) v M
BOBET 2 RAET 572012, BEEEEEZFHLCwET. #=2— 23S < (gnsdp)
XD BBEORELMELNOH) FSTEET.

e wesp - HFFEIEFIE Y v N (WCSP)
RS [MERRL Y V] V=7 ORI L HHIFTRMEICH T2 TV T) AATT.
Vo3 LOBKERAKRE DI TIEH D TEAD, KEBZBKEMREIS L, FEFISREITHE
TR GEH) ZRDLIENTEIT.
BREROAZ G, POTXTOEBIZERE THRYAS 5 EICH LTOAAGTY. HIYHE
B BRI EAZRET S EDPTEEY. HWOEAIZIZ, H— PR, I - FHlR, v
7 MBI O=MESH D £ 5.

o wesplp © ARG R EE H O HIK TR B Y VN
BT 2o A B R i ) 2 iR R R E O A T 7 VT ) AL TY. THOTNVITY ALT
&, EARABULEY 2 AfE%Z D D DiscreteVariable EfFRE NLE §. wesplp TIEAET Ol
K n—FllF & LTk, HWBEEZY 7 Ml e LTRVET.

ercpsp - EIRHIKIfFE A Y2 —1) ¥ 7Y VN (RCPSP)
RS (R D V] ZV—T ORI L 2EREFER T Y 2—) ¥ 7 REICT
LHT7NT) ALTY. BEHKOT, b bNAEEDORI - # TR % Jog 3 5 HEO AT
REfR % BRI RO B Z LA TEFE T, repsp DRLIBICH 72 - TIXMHE % SIMPLE OY¥5% 727 7 X %
HWTRRBT 2 LESH Y . ETRHOR/MUBEE S, WHLERMEREZ R 2 & AT
EE9. WIEEWO BT Y 7 MK, BEEZRD BIZEN— FHFORIMEHTE 7.

e global : KIH#EALT VT X2 (GLOBAL)
— ik DIEHIEETEI R E £ 7218, BEEKE S CIERIEET M EEIN L, KIS 7% o %2 Ko 5
CENTEFEY. EIM T AT 2 Numerical Optimizer 2% 2 T\ 2RO IERIEEHHIE T )V T 1) X A
(bfgs, trust) Tl&, JIFTI 2 icidifif 2 113 2 W HETEDSH 2 DI L,  Z OfFFE RN 2 i di i
ZHRET. L, MWERAEICES K RIBREERZITWETOT, FHEREREE S CIHBEL T
T BT EBREO/NBTHhOBMLIEICHE L ChE . E7ITY X LOFRITICEL TZ
ZIbt v b RUEIE Y X 7 Ls Numerical Optimizer/Global B ETY. #3E X 7L Numerical
Optimizer/Global I3 HET7 KA > Th ), FIEBASDELLEYET.

e DFO : HAYBIB O ENEH D WEE 2 IS § 2 70 T) X4
HIBIEUZ D W THEUEBDSSWEE D 5 W I3 B 2 15 ZE WA 2 &R v X ) B
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BRE ST W EICER) 2 RETT. ATPIVTYILORTIELTE 7Ly MR
UHFE > X 7 Ls Numerical Optimizer/DFO B AETTY. I X 7 Ls Numerical Optimizer/DFO
BEE7ZRFATHY, BIEBAPDEELRY FT. £/, I X7 L Numerical Optimizer/
DFO O ZFIAFEICEAL TS [#3E > X 7 L Numerical Optimizer/DFO F|H 74 1 K| %2 C&HE<
EEL.
¥ 2 A 7 2 Numerical Optimizer @ 7 )V IV A A%, SIMPLE Tirtab S s HIYB%L, % <rull
HAEBLIOUTORKEZHWCERSNIzbDEF K- LT,

+ - / *

sin cos tan asin acos atan

sec csc cot asec acsc acot

sinh cosh tanh asinh acosh atanh
sech coth asech acsch acoth

atan2 hypot erf csch

exp log 1loglO pow sqrt

ceil floor fabs fmod

erf BIELIN—Ta v 9D BEAIN, HY ZAOBMERKTTYT

2 X
erf(x) = — eftzdt, X € [—o00, 00]
0

\r
e iisDetect ! FEATAWRRIEERATOREET VT X 4
FRROT NI AL ERRY, ATV T) XL IHHEEREZE 200 bDTES ) TEA.
A7 NI X LIIEI S A 7 A Numerical Optimizer (25 2 6 N7z BMEDFEATA T RE & HE S 7z
5, HENWNSEB L, EITATREOERE L 2o T aHHAOHM (TE 57217047 nwb o)
ZRELET. WCIEHAREZR DR LIFOTHLTWE T, s 3R E T on IZ74 > Tw
9.

BEE] sumstErimEe 70 TU X LOHS

LUF&, #O Y A 7 2 Numerical Optimizer THU) $ VT HEZ BOBEEHHIRE &, £ 2 A 7 A Numerical
Optimizer 2 2 CWAB 7N T XL DM IE—ETY

KON
O IBLTWS
A G TE D DIERE
- #EHTE RV
ERLIET.

MEHAT A7V T) AL E > TRAATELRVEENR ST T,
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-
g
S
-
o
=
(]
~

MINLP CQP CP NLP SDP NLSDP RCPSP
simplex
dual_simplex
asqp

higher
lipm/lepm/line
bfgs
tipm/tepm/trust
Isqp

tsqp

slpsqp

Isdp

OO O0OO0O0

csdp

gnsdp
trsdp

> > > D> D>D>D>D>DD>D>OOO0O0

> > D> D> D> D> D> D

>
> > > O O

Imsdp

O
X
O
i
O
X

wcsp

>
O
..>\):<

wesplp
global VANNENVAN VAN O
DFO AN - -- -

> D
> D
oXe)
O
O
oD

rcpsp - - -- -- -- -- -- -- -- O
iisDetect O AK3 A X3 A %3 A\K3 A K3 A\ X3 . . __

wesp IZBIF 50O 1E, 0-1 BEEK L BHEROAZ GOMEICH L CEHTELZ LA ERLE

I ERABE ECHED LW ERE TREZFL 2 VERARZ GOMEICZENTEEEA. £
7z wesplp ([ZB S 2 O%2 13, MHAKEZ SOH GO BEMATE LY, WRPELLIWRESH LI L%
BIRL E9. RIS, iisDetect (B3 547313, BIBOIMIGIESFIC & D IEMEZRMRIAST & Wil
Wb EE2ERLET.

[ 14.4 = DPINOES 57

TNTY) XL FERETS HITHEICIE,

e ETNT 7 ANNTHRET 5Nk

e /37 X —% 7 7 4 )V nuopt.prm W TIFET % Jiik
ODZBEYVHHY Y. BEWERT VI AL40—%1X, LTo#E) T, Zhuds27vIT) X
A—BEIIBITETNVI) ALORM LA LR —TY. 7272L, DFO ICB L CIIFEFHENR L L7290
COHETIIRETETFELADTIREELZS .
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129

7IWIYXL%Z HBHARE

simplex B (+ 90 BBRE )

dual_simplex ROk HLAR T

asqp H AN

higher TR & 110 B P P R

lipm (HThR) I RRER RN

lepm LR SR A R

line (IHRR) BRI R

bfgs #Za2— bk

tipm (FThiR) A5 BRI R

tepm [EL U oA =RER

trust (IHRR) S BRI R

Isqp PR & A L 72 B R kG

tsqp fEFEBIE 2 R L 728 IR kG

slpsqp BRI G

Isdp PRI I e e 9 B 32800 N Ak

csdp T TR0l [ W 53 = s AP YE SO G S A PR

gnsdp Hz 2 — b Y 72 IR g A E I R 03 2 T AU N R
trsdp ERARUREE & 72 IR 1 e BT R 6§ 2 RO N Rk
Imsdp Levenberg-Marquardt 1 % H > 7 FERE - IE 5@ a1 R A L2537 % 32 800 N s
wesp HIFI TR T > VN

wesplp TR A BT I ) RE ] O il # FE AL R > v N

rcpsp RGN ERr Y 2= ¥ Y N

global KB IRBELT VT X 2

ETFNVT 7 ANVHNTIRET 55

options.method = "7 )V IV X A",

INF A—%T7 7 4V nuopt.prm N TIRET 5 ik :

method: 7V TV A L%

DFopflITiE, 7T X4 simplex (HAR:) 2 ZNENETIVT 74 VDD, HDBWVITINT A—
Y77 ANDPORELTVET.
ETFTNT 7 ANVNTIRET B ik

options.method = "simplex";

INT A =47 7 £ )V nuopt.prm N TIRET % Hi -

SIMPLE~¥ =27 )l
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method:simplex

FATATAEHERI 7V ) X 2 disDetect D% EMIRICIZ, MOREHEVFHESRTVES. b
5d,

¢ EFIVT 7 A NVHTIRET 5 )ik

e /37 X —% 7 7 4 )V nuopt.prm WTIRET % Fik
DZEODBHY 7.

ETFNVT 7 ANVHNTIRET 575

options.iisDetect = "off";

INT A—%T7 7 A )V nuopt.prm N TIEET 5 Hi -

param:iis=off

114.5 =R IRLI

TN ITY) X LDFEZHRMIATD WA I2IE. 532 X 7 2 Numerical Optimizer (3 AJJ E 1172
BEONED S HEIIC TV TY AL E2RIRL 3. (7T Y XLOBEELER)

WR7ZILIYX L HERE

simplex BIEDS T RTHIE CTEREZERE &0

asqp H BB R IRE TR B 2 & T

higher B N TRIE TREZERZ &I 20w

wesp Discrete Variable, selection % & &»

rcpsp Activity, ResourceRequire, ResourceCapacity % & &»
Isdp B R34 CHUE CHIEE MR 2 &

csdp HIBEANLIERIE T, MBI EmElR 2 & &
trsdp EREUA DI E R 2 & T

tipm LREDSE

RO LD e, BHINCRET DL L) LORERPRONLWRELNDH ) £7.

14.5.1 BHEHHZTIN TV DI EERE

BEERDE TN T 5 IERIERTEME OB AICIE, MR ETH S asqp 13 ZKETERET R T
o —%2RLET.

KB global 7 K4 % 4 Y A b=V ENTWAEAICIE, KigRE#EL7 v T X 2 global
PERN GGV H ) £5

F72ERADTRT 0-1 BEZETTH UIHIF FTELRE Y VN wesp DA T HET T
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14.5.2 EBHEHHZINLEVIERAZETERE

PR G N2 IR RE DS &, 77 4V M TRNREIC X 2 EH#EBE (tpm) &
0 £97%, MRS IRETEHE (HBEBO A KB Oif, ISR T ofl#K
DBHA 7% CRTEI IR HIR B asqp DA LG EDH Y 7.

] AR BB T b AL tepm RIHARO N LU trust, 38R IR tsqp & 5 W IZBRBIE . kEt
B slpsqp Z WA Z & TE T, HLAEE tepm (ZRJEISH U THBH R WIEHEDS R 5TV 2
FIARTH L ZLARENTVI Y. [HRONRE rust 1, BHION—Y 3 ¥ & OBEGZNLYE
WCSHH K 23 BIRIRETEE tsqp BRI KB slpsqp 134 TR 2T 2557 — 2%
TEVEY, ROMER CIRIEREALZAT ) kT Y. R dpm/trust & ETPOR L 2 0o — 2
2D W TBIRBRIE RGN slpsqp 2SR 2030 ) 7.

14.5.3 OETER-RE

IETE RS L CIRERRREZ O R RICEETTO T, R LR SMENYTH B
Ebho TWAEEEIZIE (SIMPLE 3 TH A2 02 HEIHIETE EHA) L LTI DEBIFER
BEBEL TS, @HEBEIDTEX 5D lipm T

146 [EIsPERIE

WIEFTEEE (LP) & 4 \W I KEHERE (QP) (2xf L Cid, PEEE (higher/lipm/lepm/line/bfgs/tipm/
tepm/trust) 12X o THONFOEHRE b LIS L THAEZEE T2, 70X+ —N"—LIFIhDT
FEHCDIENTET Y. AHEMEICEH L CREORWRER LI OHESRDARTT.

VI5 X0, RABKGEIHME (MIP) 2 LTh, EEETY.

I UAF —=N=%AT) 12D MEDO T HEZRE LK, UTOX)IHEELTT.
EFIIVT 7 A WVICEEBR T 5 ik

options.crossover = "on";

ING X =% 7 7 A4 )V nuopt.prm (ZELIR T % F7 ik

cross:on
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ING X — FRE

NT A—=F1E, I Y AT 2 Numerical Optimizer D RKFEEZ L )l HIHT 27200 bDTT.
NIRA=FZFHTHILICLY, TVT) AL0RRP, FEMDOHIE, #THREORELE%
TH)EHNTEE Y. SIMPLE E7 WVISIBLIS 2 5E 82 7 A Parameter & IZMBILRTS. NF A =¥ 2%
ET D HEIIRO=EY O FEVHY £7.

LETFTNVT 74 VHRIZEERT 5

2,785 A —% 7 7 4 )V nuopt.prm (ZFEiR$ %

BLGUITHEINTWE I XA—=F T4 a2 AL TRET %

av Y R4 o8P AT 2 Numerical Optimizer Z FIl 246, 15 LG 20 KE2Hw5
ZENRTEETT. —JF, GUI LIS A7 A Numerical Optimizer Z FIfH 3454, 15 L<IE3 D
FEEHWLZENTEET.

NI A= O, 2OHETLPAHATE L WEROL OB L T

INTG A= FIRENBE LI2BG, /89 A —% 7 7 4 )V nuopt.prm 2> HIFET 5 HED L {187 A —
Y74 AR LIREDTTBELRINET.

WRIZ, 3 OFEHFEITE L TIE Visual Analytics Platform 2T ZHERL L 728\,

m INSAXA=9T 74 )Lnuopt.prm

INT A—%T 7 4 VI nuopt.prm &\ ) ZHITRIFIUE R D FHA.

NG A—=%T7 7 4 VOBEDITIE begin, WEDITIE end THLLENDH D £F. end DRIEFLT
BATL 2T NE% ) A, ROBIZE, FIMHIEENZIN TR, BRLMHELRSITA—5T7 7
ANTY.

begin

end

begin & end DMICKHE/NT A =5 DBREEIT) T ENTEET. ROBITIETLVITY) XL LT
HAKY: simplex ZH8E L TWE 7.

begin

method:simplex

end

TG A=71F:Tld%Ll, =CHRETAHELD D TT. KRoOBITIE, FEILEAE 102 ICERELTW
ES

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L



134 F158 \SAXA—FF

begin
crit:eps=1.0e-12

end

NG A= T 7 A NI FAAR-ZAZEEANLFEFTEET. RO, LiLoplEE UE
KT,

begin
crit : eps = 1.0e-12

end

NG RXA=5T 7 AN, BERONRT A= 2i_/ETHHLTEEYT. UTFoslTiL, Fik5M% 10
WEE L, 7T XL HIEE M S N S higher Z 3E L TWE .

begin
crit:eps=1.0e-4
method:higher

end

TTHOPMTAZ VAT, TOMHIAAY PLTHHILEZHRLTT. FIRITROBITIE 34T
H @ method:higher VitAATN T A.

begin
crit:eps=1.0e-4
*method:higher

end

NG X—=5T 7 A VTRET BMITIIEBRNEDIE A,

9.836d-5 1.347D-4  3.4e-3  4.562384E-2

D &) HFH/NIRFELDSF I N T

NG RA=5T 7 ANHEHPAEINTE, BERDIZENNTIA =Y T 7 A VR HHIAATEZ L 2R
FTRAY L=V EHNENERENTT. XFTA=F T 74 VHOZRE, 2 Ay MIEFHSNET. DT
&, 8T RXA=% T 7 A VHEARAENIGEONIBITT.

NG A= T 7 A

begin

maximize
method:trust
scaling:on
crit:eps=1.0e-8

end

PR
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<reading parameter file: nuopt.prm>
begin
maximize
method:trust
scaling:on
crit:eps=1.0e-8
end

<reading MPS file: myprob.mps >

EEE] nansx—s

ARETIE, K\TNVT) XDIHKFE LB VISTF XA —FIZOWTHRHL T

15.2.1 7ZILIJYUXLD=FER

INGRA—=F R HWTT VT AL EZHRETLIENTETT

7IWIYXLE HBHAEFE

simplex HAREE (+ 0B E )

dual_simplex BORS HLAR T

asqp AR 2

higher T 5 18] 55 PN

lipm (Frhi) PR R N RTE

lepm [ERE 37 SEYADERES

line (IHRR) TR

bfgs HZa2— bk

tipm (i) A5 HRSHIN 2T

tepm 5 BB pk

trust (IHRR) A5 BRI R

Isqp ELRRIRER % A L 728k ka2

tsqp fE SR P L 7238 0k kG

slpsqp BRURAIE R G

Isdp TP 1 S Ml ] R L9 2 32 RUeS N R

csdp 2 1E AT R 6 B RO N R

qnsdp #= o — b P IR IR E M E R R 9 2 B0 N R
trsdp TR 2 O 72 FRUE - 15 8 w1 R 3 2 FBO P i
Imsdp Levenberg-Marquardt £ % I\ 72 FEM = 1E & A a1 ] Rl 78 02 5ek -3 2 3280k A R

SIMPLE~NZa7Jb BB NTT -8B T L
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7IWIYXL%Z HBHARE

wesp IR T IL R Y LN

wesplp T B A0 T ) R 0 0 Fe S R > Lo
repsp BRI E Ry V2= v FHEY N

global KB IR BT VT X L

EFIVT 7 A NVKHTIRET 5 7k

options.method = "7 )V TV X AL,

INF A —%T7 7 £ )V nuopt.prm N TIEET % /i

method: 7V I X A%

UTFofITIiE, 7hTY XL simplex (HAKDE) 2ZNENETVT 7 ANMD0E, HDHWIIINT X —
T 7ANILHRELTVET.
ETNT 7 A VHNTIRET 5 HiE

options.method = "simplex";

INT A —% 7 7 A )V nuopt.prm N TIEET % /i

method:simplex

FEATAR FEMER I 7V T X 4 disDetect DX EERIZIE, HOREHEFPHEINRTVET.
EFNT 7 A VHATIRET 5 Hik

options.iisDetect = "off";

INF A —% 7 7 £ )V nuopt.prm N TIET % Fi

param:iis=off

15.2.2 REHHIE

77 4V FiREDEI T A T 2 Numerical Optimizer (&, FE#EH IR EREFZRL, 774V
(EFV4sol) ZERLET. NI A=FZMHVLHT, ThoZMlca Ty

FRHEMIC X 2 RIEROFIR 2 W3 51213, RO X H IR L 5.
EFNT 7 AIVISELR T B

options.outputMode = "silent";

8T X =47 7 4 )V nuopt.prm (ZFLIR$ % F ik

output :mode=silent

SIMPLE~¥ =27 )l BB NTT -8B T L
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15.2.3 &7 7 A LIl

NG A= R HWTHET 7 A NVOBTZHT 5I12E, ROXHIFERL FT.
EFIIVT 7 A4 IWVICEER Y 5 ik

options.outfilename = "_NULL_";

INT A —% 7 7 4 )V nuopt.prm 25k 5 ik

output :name=_NULL_

NI A= HRBHANWT, WHENBB I 7 AND T ANLEEBETLIEHTEET.
EFINT 7 A4 NVICERT B HE

options.outfilename = "7 7 4 V4";

INF A —%"7 7 4 )V nuopt.prm (ZFCiR§ % F ik

output :name="7 7 1 V%4

PEDIREIZED, 7740V 4s0ol &) AHIDORT 74 VAER ST T

m FILIUZLEEDINS X—5

AETIIFEDOT N T) XL B RALBICORERN R8T A—=FfiL, ZORZEIOWTHALET

15.3.1 {EHEtEMNESAASE (higher)/BE#iEZRE (lipm/lepm/line)/3ZF R _/RETHE
& (Isgp/tsap/sipsap) /#IEEESHESEAARE (Isdp/csdp/ansdp/Imsdp/
trsdp) [CEREINS A—45

DUV, #UEEHEREEHNSEOARE R 8T A =5, TOFRBICOVTHIL ET.
A=Y
TUTY ZLZMELCEBEICHES L7200, HBEE, #HR, ZBICE8tz L 508
BWRAF =N V7 TE. TONRTA=FEIATr =) V721 DENE, Ar—1) v 7Ofll% ik
IrEj—za) %)@VC@_ ?E/‘TEVC% %ﬂﬁﬂi “Off", “minmax", “CI‘", “on" @40‘(@_ “Off" “Cﬂi)( b"“
V7RIV E R A, "minmax” T, REUTHIO KT EHNIOWT, FEFEFKOHMEIED
B E /MBS DB 1 IRy =) v 7% LET. “cr” TIHREATHI&
KIZDOWT, ERBEEOMIEDO D 2 Tz /ML L ET. “on” 13EFE T X 7 4 Numerical
Optimizer V15 i & O HIFVED 72D ICHE SN TE Y, “ninmax” & %liT.
EFIVT 7 A IVIZEIR T B 5

options.scaling = "cr";

INTF A =47 7 4 )V nuopt.prm (ZFLIR$ % F ik

SIMPLE~¥ =27 )l BB NTT -8B T L
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scaling:cr

HAREAND 7 0 2 4 — 23— (B EH S G higher D &)

COWREERITI &, WEFBEICL > THONZMORRE D LIC L THAKEZRE T2 LA TE
9. RBUBEREICE U CTRERM 2152 I3 0ESRDOENTT.
EFIVT 7 A VIR B 5

options.crossover = "on";

INTF A =47 7 4 )V nuopt.prm (ZFLIR 3 % F ik

cross:on

81k et

ISR L THW B REESAORETY. REESMORENZOMUTIZ R o728 X112,
FHESPOR L7z e A LCREFE AR T L.

EFINVT 74 NIRRT B i

options.eps = 1.0e-8;

INT A —%7 7 4 )V nuopt.prm (ZFLiE 3 5 ik

crit:eps=1.0e-8

BCAS 8 - BR

ISt e LTHW L EFHEO RO ERTY. KEEEO 77 + )V MEZ 150 [\ & 7% 5> Tw
T3, KRR OB R 7S E RS S oo Ak LT T — ((WUOPT 10)
IPM iteration limit exceeded.) ZHMJJL 9. B KEIHITEL (Isqp/tsqp/slpsqp) & FV 7235
#1213 = — ((NUOPT 40) SQP iteration limit exceeded.) ZHJJL F9.
EFNT 7 A IVICERT B i

options.maxitn = 150;

INT A —%T7 7 4 )V nuopt.prm |ZFLiR$ 5 ik

crit:maxitn=150

AR O FEATA R F VT 4 —  (FF i3 lepm/tepm D &)

FUEDSFEATAWRRICIEFIE WIS, SARERIAEXHR 27 S 2 Wiz 5 2 2 TR H 1
%9 ((NUOPT 55) exterior solution obtained.). €D X9 Z%¥HIlI, /87 A —% exrho &
TT7AN IS RESHET D EHET LR H ) £3. MEIETTREZYE12, exrho
PREVERBIZHEH D05 7 —ADH Y 9. WRIRICHNTHEED N7 1 —< ¥ 29308
WA exrho ZH R T PIFTHEITLTAHALDH —DDFPFETT. exrho DHIIFENEIL 1.0e3
TY

TTNT 7 A VISR B 5k

SIMPLE~¥ =27 )l BB NTT -8B T L
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options.exrho = 1.0e3;

INTG A—% T 7 A4 )V nuopt.prm (ZFCib 5 ik

param:exrho=1.0e3

o WEEWNIZBIN Z #A.— R R % S Cff < %98 (higher D &)
CDF: (mtxfree) ZIBET S &, WEN %KD S 72012  HV.— RGN % BAEE: (7Y
0 7R zeRE) EHVTHRE T Y. F74 NV bORMEL DL AT OFHEZKS T2 L8
TXF¥. mtxfree (I FRiOHIRAPEN T3

o HAKEAND I/ O AF —N— LT HIENTE LW

e PRI THROLFEZEEINTVARWERD D AHERMEHTE 2V

o EATARW B R BIIBERE (iisDetect) L PFHTZIENTE LW
EFIVT 7 A VIR B Tk

options.mtxfree = "on";

INT A =47 7 4 )V nuopt.prm (ZFLiR§ 5 F ik

linear:mtxfree=on

15.3.2 B{FE (simplex)/B3#l0E (asap) [CBMEINS AXA—5

o L— W =35 2 02 BT L ESGW

D BWFEATI REMR 2 2 R B0 S o TV ASE, FRESEITTH I L TR K D #
720, OEDBEL o720 354605 ) £3. initialSolutionWeight IX5-2 b N7 WIHIf#
ZHEMATLHELZRD LT A= T, 000 1 OFEREZ LD ET. 774V P TIXOICKESINT
WET. ZOMHDN0 ThWIGE, RAEHETHEZ M AN (1-w) f)+wllx—x"Y (2 2T f(x) 13K
/MEELDIED H %A, I KAED e HIWBIEUZ-1 250725 D, wid initialSolutionWeight.
AEE 2 SN ) of/MUMELZRE, TOMESEZIIL TUROMERELET.
ETIVT 7 A IWVIREIR S 5 ik

options.initialSolutionWeight = 0.5;

INF X =47 7 4 )V nuopt.prm (ZFLiR$ % J ik

branch:xiniw=0.5

e A= 7
TIVIY AL ENRELCLEEICEES 5720, HIBEEL, #I5 28Il % 35 U 5 0LE )
A=) v 7TE. TONTA=FEAT =) Y FRATIDENE, A=) v OB ERET
5HDOTY. FHETE DX “off”, “minmax’, “cr’, “on” ®4DTY. “off TIEAF—V
FTWMEETWERA. ‘minmax” T, REATHIOZATEHNIDOWT, IEFEFEOHMIAE DR AfE
ERMEE OBITFER VIR 2 L) ICATr—) 7% LET. o TIEREATHIEMEKIZO N

SIMPLE~¥ =27 )l BB NTT -8B T L
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T, FFEEFZOMMEDORELD 2 FefMzm/MELET. “on” (ZEF T X T A Numerical Optimizer
VIS DRl O FIEO72OICHEINTB Y, “ninmax” & FliTT.
BTN T 7 A VIR S BTk

options.scaling = "cr";

INT A —%T7 7 4 )V nuopt.prm (ZFLiR$ 5 ik

scaling:cr

RO ERDOIEEZ I T A LT R
FEOEILEMFICHCBRER (% FU 754 R) OBRMEMTT (2O T Dot
THEEZ R L £9). told DML 1.0e-6 TT.

EFIVT 7 A VIR B Tk

options.told = 1.0e-6;

INF A —%7 7 4 )V nuopt.prm |ZFLiR§ 5 Fik

simplex:told=1.0e-6

T PVOREFREOWREHEICETL LT

RO ISV 2250 ETBGECHEMETY. ZOMEL T OLERIEICE T 5 E T GEK
AL T, tolx OFHIMHEIL 1.0e-8 T,

ETFNVT 7 A IVIZERR T 5 ik

options.tolx = 1.0e-8;

INTG A—% T 7 A4 )V nuopt.prm (ZFCib§ 5 ik

simplex:tolx=1.0e-8

15.3.3 #I#¥FEEB7ILTU XL (wesp/repsp) [ICEMFINS X—5

FT—  H—=FIZXBHFFTLT VT XL (wesp/repsp) 12l 2 TE LT HAET L2 VT
N—DRD D L) FHET, MELREFEROLEDOTIEH) TEA.

o AR IR F R

BFILEEO—2oTh s, ERK ERZRE L 3. WPEGEE-1 13, JmHR2ERL T

EFNT 7 A VIR T % ik

options.maxitn = -1;

INTF A =47 7 4 )V nuopt.prm (ZFLIR$ % F7 ik

crit:maxitn=-1

o AT ERIREfH] 1 RR

SIMPLE~¥ =27 )l BB NTT -8B T L
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EL&to—oTHh A, FHEREERZREL 3. MUREM-113, EHEZERL T
EFNT 74 NIRRT B FHE

options.maxtim = -1;

INF A —%7 7 4 )V nuopt.prm |ZFLiR$ 5 ik

crit:maxtim=-1

o Hll# XD H A E
/8T X — % defaultConstraintWeight V% &, EFNV7 7 4 VTHBT 5 H#HNETI
—HICEAZRETEIT. KOFITIE, —HICEA 12OV T MlMEHELTHWIT
defaultConstraintWeight DffiX, ET N7 7 A VA TOAREETEET.
EFNT 7 A IVA

options.defaultConstraintWeight = 12;

defaultConstraintWeight |2 0 Z & E T 5 &, n— FHl#H L L THFbh I T.
defaultConstraintWeight D #IIEEMHIX 0 TT.
defaultConstraintWeight & Constraint BI%L (hardConstraint PI%L, semiHardConstraint ¥
., softConstraint BA%) 2%8i& L7oWd, BREVELINTT.

o BB D H A G E
HIBEBOEARIZ/SF A —% defaultObjectiveWeight TIHE L 9. defaultObjectiveWeight
DX, EFNVT7 7 A NVHTOHRRETE LS. ROFITIE, HMHEBOEAIZS ZiEL Tw
Qe
ETFNT 7 A IVA

options.defaultObjectiveWeight = 5;

/8T X —% defaultObjectiveWeight DFIMIFLEMEIE 1 TT.
o HHYRIHE o HEAERE E (wesp D H)
HEUH target DfilX, 78T X — % defaultObjectiveTarget CTIRET H I LAITEE 7.

options.defaultObjectiveTarget = 5; // wcsp DAA L)

Objective DHIELTD target &, /¥5 A —% defaultObjectiveTarget DEDSHEA L 72 %A
¥, Objective DLIKDEDOFHBELEINET. HEAH target DR EMIZ 0 TY. T F
A — 7 1% repsp IIZHER) T,

o WL BRI A 3 B BLE AR O i

VPRSI A T 28 B2 T 57200 (H) 2iEETLHIEPTEIET. AFba—
VAT 4 7 ARETIEAIREA A O NDFOREEIEET 2 2 LS TE Y, Wl
fREEBETLILICLoT, IDRVWIEREZLT) SR TEE Y. LR RET L7200
1% wcspRandomSeed TIRET H I L TEX £ 9.

SIMPLE~¥ =27 )l BB NTT -8B T L
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options.wcspRandomSeed = 3;

VAR BRRE \ RE T 3 2 ELBSE AR O ORI R e IE 1 T

G AR

_F7C wespRandomSeed Tili~N7zi ), FIMIHZZHE§ 5 2 L1 & o TREMIZH SN L HDZAL
THIENDHY T, PRI T AEEZEE LMRI2HLS 2 LI X > THOKE L
L3252 ERMFEsNET. FHEMEUT vespTryCount TIEET AT LA TEX 5.

options.wcspTryCount = 5;

AHE R BRI 3E L7230 A120%, DR R IS W B 8L R 28 L, $895E L 72 M BOK
2TV, ZTOHRTERD LWERZHBMIRLET. FHRENEROMMREEIZ1 TT.

ALy FED LR (wesp DH)

WCSP IZX VT a2 7TEBICB W CIEME 2179 S &I2X ), Rk 2 0HMED 5 DM OREZ L)
BINATH) TN TEXET. ALy PO LRI wespthreads TIRET A Z LA TEE 7.

options.wcspthreads = 8;

FHE IS wespTryCount 4 73 9 Y CRET A I ENTEI TN, N—Tar14FTiE1o
DALy F (120a7) LMEXdolzizd, 1 HOFEIZ 10 905 &9 HREORE,
wespTryCountx10 (B) OFHHEIEH 222D 5.

=N, AxTvavii2zgELEITLE, HHEEZ 22002V y FTRKIATVWETOT,
wespTryCountx10 (#) 2 (WEF)) &, FPSoOREICR ) 9. (72720, FEITPCIIBEAL v
FEUED CPU (27) PEBIN TV ELENRTINET)

KA 72 aryO7F7 4V MEIZ1TIOT, EIHLZ AT H5E13 2 D Eofiz @z L T<
7230,

HIFIFER 7 = — RN BUF B EHRRERH R

WAL T 2= ON=FRFVF 4 RPEIN=FRF VT A DPEoT0DH T 2 —X) 2B
% a5 R 1 wespPhaseOneMaxtime TIRET A Z LS TE E 7.

options.wcspPhaseOneMaxtime = 60;

-l RBE LA, EERIBE &R SN FE . wespPhaseOneMaxtime OWMFEEIX-1 TT.
wcspPhaseOneMaxtime | % % & L7, N—F - £ IN—FXRFVT A0 %50 EL
7o I AR L 7R TR Z Y £y ML, £0dH & T maxtim TiE L 72 R ORE %2 17
WET. BBREEZ Yy P LAEBROBERIEE, N—F - E3IN—FRFVT 1 OZENLEOYUFE
Db, VI IRFIVT s oUFELHEELTITDRET.

H 25— EDOREH A L72BIN—=F - EIN—FRFNVTAPYETLEI LT RVEDRST
W5 [EIZH LT wespPhaseOneMaxtime Z 9§52 LT, XD V7 MRFIVT £ D/NSWIFED
BoNLWEREEDH Y 7.

g SEL ) i) e R ] R

fEHEFH SN T HIRE LREHAEET 2 ERHHE2ZHR T L 3. KBUBRE CTIIFHERH 0%
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EIZIEFICHELOTT2S, ZOREBEHVS EMEICHERZRBEZIT) TENTEET. HE
i b AT SRR BRI wespPhaseTwoMaxInterval CIRET A 2 &N TE 7.

options.wcspPhaseTwoMaxInterval = 5;

R RE LA, MR RS L E L R BRSO IR E 1 T

15.3.4 EHEtEE (simplex/asgp)/XKEM&E(E (global) [CBEXMEINS XA—%

DT D85 2 =5 3Bk (simplex) /A RHI#E (asqp) /RIBII#EAL (global) %, KA ZE &
GREIZOWTHEA L72EE, & 2 WIERBIE#EIL (global) % MBI L C#H L72%G
WCDOBRERTY.

INHOTNTY ZNIE, BEEROBERSN % —3RM Lz MEE R DB UME 225, SR
EHEE V) AF =ML o T, B2 TETTRMOIER L, FAT R O MO RIEE
TH9dDTY. KAWL NS FRAET LB TH L7280, BHREDO IS 7 5 FFREOBIH
DORJEIZHART, L& LTHEBREEORMDS2 222 L13E<HY 7.

T, COGBREELEVI AXF 20U FE Lo SHHME LT, mliffzeRR L CRoltx ik
W2 TORMPMEOBEEDO AL ST, MEOWHIIKECAELEINDE LW ZLXFHY T
HARMZIE, BOTEBOBEI B THRITITLE -7, —HTRBEEROMEL # OI2—KEfH
UEZMBELED W) ZENRTEET.

B> A 7 A Numerical Optimizer (ZBUER D N5 IFrOFLE L MAAAR, TE BT LHREMED
TENWETHEIINT A= &2F2—= 7 LTBNETH, HOWILHEOMBEIH L THIZEW
REERRNT LI TETBYERA. 20720, DTSN TENRIA Y E@EHRETHI L
WC&oT, 74NV FORETEP R YKEMZRELMEZ X DRI IENTELILD
THCHNEFET. DTFTIEIMRNEBDNINET 2 —= 0 T DD T A= 2 TN LET

DTHMOBEE D20, TS HEDRAMUE?Z EBE L £3. HALIEIE H BB ORF
FRMICLTRMEEIT> TV B 2 L E&Elie DT, BRIZF U TTALTICHTLS 2 TR BR
flil V) SR WSS THRRT 2LEXH Y T3

o YRR FIiED /Y5 A — % (simplex/asqp D A A %))

SRBUE IR D 5 VIO KRB LMo MEE R E, Zox, BIfERkD o
TWVLETTRBOTRME (U NS 2D 81dd ) Eew EHRINICHIES N E) %
ZHRLEROWREZITVET. BERDON TV B ETREMRE TRMEDOAENFITHNE AR E
h7z& &1, BUER OGN TV A ET WM OREEDFE S LHI L, 713 X a34#1k
L.

PIRRPIE, BEEDN 72T CTH S ) BB HRN (ZUAREXEMPOET) 24RL, TR
HEML LFT, SBREEOPORE R 2 T, YEBRFHZ MR %13 & TFREIE EASD,
SARBUE BRI RINAEIET 2 2 RSN E T4, MATED L) MEOBBAERT 572
O, BHPFOFE I X MPH S A, #RFATRHRHOMRIZOLBLWRELH Y T, 2057
A—F YRR MA 5 MEZRETZ2L0TY. ik LTIZ0, L2 0WTFhhrzis 2 L
TE, 774V MEIE 1 BEENRE) TF. 2%2%ET54E, YRTFHEZDIIMAZS L5 12%
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D, 0ZHETHEEIMABLS G ET.

FATHREMRIFER SN 05, B %D ST IUFIE L 2 IR TR Z D85 X =%
Z2IIRET 2 OVEPRN LW REEA TSV E Y. —H TREBFMER CBON TV LA
X, UIESFHOBMASFHREO I —N—~y NIl o TWAIEEREH Y TTOT, 0ITKET LD
PER GG DV 3. I A7 A Numerical Optimizer (& V12 %> & 3BH1 & L5 ) BT O ff
AR L7720, YBRTFRZ2HKRNZOIIMZS X)Xk TwET. FHRELTHLY (Y
DE) D87 + —< Y AR L E L7225, DRiOIRE TRE#EIZ & T TW2RED /37 + —
RYAFMET LTV 2 WRHEH D 3. URTFEOBNESEZ T X5 L& L5513, clevel %
OWRERELTRALTALILEBEIOLET.

ETNT 7AWV % Tk

options.clevel = 1;

IXF X =47 7 4 )V nuopt.prm (ZFLiR$ % F ik

branch:clevel=1

Ca—YATA v I —F 2T 5835 X —% (simplex/asqp D AH X))
REZFATRef 2 BRI 5 2 L I3 BB EREOPR ZIHET 29 R TRECEMLET. &
MRMEOZ K % — D> FTOBFEICEE L TWwo 72 R & U THETREWR 215 5 O 2585 O 5 F R
EFETTA, BEOFED TR E % EICIEFEAT RO AR ICEL 252 L 3H D 14
F9. ba—VURT 4 v I —F LIRAME A LTBETER LT, RELRFEITW M2 50
CB27:0D7 7 =y 7 TY. ZOFEN) TIRETNL, SEBGEEOPHGMES 2, &
BZWIE L) RELRFATWRMSRELIGONLTREYRDH ) £7.

BT A=FFHMAREINT DB 2= X T 4 v 7% —F OFF (rounding, feasibility Pump,
neighbour search, rins) (IZZFNENRIELTWET. 013 TRV, 1IITH) LWV I EKRE > T
9. 72, rounding ICBIL T 2,3 2T H I EAITE, HAKZWII LT HENEL &
D 3. feasibility Pump & neighbour search (& KHBIRLHE TIHAT I BEMEAHTE I S WA TR R
BTY. BT~ EBBEOFEAT WG e BN WEEZ BT R 5E121%, @
TRADE X VIERPEONLWREMEDSH ) 5.

— I CTHBEO/NS RIE (BEEE), H2WITETRERSEEICZEM I S s BEIC LT
X, Ea—Y AT 4 v 7Y —=F BRI LI 2R 2 KEHITET 2 WREESH D £ 7
ZFORBIZIZIINEDNNTGA—FZFTRTOELT, La—Y AT A7 A —F 2RO TATLE
SV F7 4V hTIE, rins BFETT S (1), TOMOE 21— AT 1 v 7 ¥ —F LB AT
2 Numerical Optimizer 235474 M2 @2 12 HW 35 (BOfi) T9.
ETNT 7 AW B Tk

options.rounding = -1; // -1,0,1,2,3 ZEIRTE 7
options.feasPump = -1; // -1,0,1 Z®EINTE X7
options.neighbourSearch = -1; // -1,0,1 Z#EINTE 7§
options.rins = 1 // 0,1 ZEIRTEFE T
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INT A —%T7 7 4 )V nuopt.prm |ZFLIE$ 5 ik

branch:round=-1 * -1,0,1,2,3 Z#ERTEET
branch:feas=-1 * -1,0,1 Z@ERNTEFT
branch:neigh=-1 * -1,0,1 ZERTEXFT
branch:rins=1 * 0,1 BIRTEET

o RERES
WROWSZHELET. 1 LT LWSBEREREZITVET. REWETHLITLE, FRIYE
RIEL 2D £

pERKEDICHET S EFETTRMPAONDITL, FIEAEYDFIRELLIPBETT. 20
E9 BaIlidp=t (RSBEER) LI REVENLRLERH ) T
ETINVT 7 A IVICRABRT S ik

options.p = 10;

INF A =47 7 4 )V nuopt.prm 2Rk $ % F ik

branch:p=10

wesplp & W 7= FAT I REFRIER O ZIRICEE 5739 X — % (simplex/asqp D A X))
V17 RETIE, BESRIERGEICIRY, SHEREO L 2 - AT 4 v 7 —FDO—DE LT,
wesp ZfEH T2 LN TEET. 2D wesplp W72 FEATW RBRRER O LR A5 2 L1
T7ANVEDOREER>TVET,
AR EE P S SN S wesp 12, FReD S THMMH O wesplp 8270 5.

1. 0-1 ZEUSOZEHUL Y 72 H AIF D DiscreteVariable & L THbh S

2. wesp D target %, 2O ETHREZZREL7HWBEEORAMER R KESEH S5

3. Numerical Optimizer 28UR D B4 % JEF S W, HEJYIZ wesplp % V729247 1T RERIRZR DL

B TT5

ot 22— X7 4 v 7 —F LFEBRIZ, wesplp & H V72 FAT W REMRIER OS8R D FAT W REME 23
GBEPMEONZVHFEICH LTHHT 22 L TRUWHERDVPEON L IR H D 9. #I/h
B BB FATW BB 5% < WO A B BEICE LT, ARNIEVEH 9 RN ] O B 2 5%
MBHUHREYRD ) 7.
F 72, wesplp Z W72 EATI REIFRR O IR ITIE, Lo 2. OB TRVEEM A 20> TL X
IGEDDHY ET. TDL) BHEITIE, wesp DRAENEL LR KGR 2 HIBRS 5 2 LT, K
fRREE OEMZ 2 SNBSS ) 9. AERE ERO 77 + )V Ml Numerical Optimizer
DL IHWS A2 L ZmT (1) THY, KEFHO T 7 + )b MEE 180 BT
wesplp & FH W72 FEAT I RERIR IR DRI 5 /87 2 ¥ O EH LI TREOE ) T,

e TFNT 7 A4 WVICELR T % J5ik

SIMPLE~¥ =27 )l BB NTT -8B T L
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options.useWcsp = 1; JIOCER LV, 1T %)
-1; //-1 FRFIEOEK
180; //IEDFEEL

options.branchWcspMaxitn

options.branchWcspMaxtim

¢ /37 X —% 7 7 4 )V nuopt.prm (ZFLiE§ % F ik

branch:useWcsp = 1 * OCEH L2V, 1(EHT %)
-1 x -1 FT RO
180 * IEDOER

branch:wcspMaxitn

branch:wcspMaxtim

R MR EHINT A —%
B 2 A 7 2 Numerical Optimizer {370 R EFEDIREFEHIC, TNFETTHREOHWEERIE f. &
FOFEITWEEMASKRE D &, fio ZHICRYY T fon &

fcut = ﬁnc - Af (%’J‘{EF”HE‘E)

ﬁ:m = ﬁnc + Af (%j('ﬂ:Fnﬁ%)

EHEHLET. TaDLBLBIERE o TOBETITRMDNS Ay UL ER W REO AR % R
LB ETOT, AL DVRESHEETLILICLY, HEHEMFLVKYATH, FIHOF
Mo 3T e cE Ty,

72721, ZOBICERE S BPRETH DI LI TE TEA. 2O S A PLER WD
BV EDARDPBIESNE T,

Apid, #ixHE (addToCutoff) % FXET 5 Jik, LP#EAIEA S OMKE (rel_addToCutoff) T
BETDHEOZONHY FF. T 7 4 ) MEGHEIHE 1.0e-6, HxHE 0 T

MRHE 1.0e-6 &\ ) EElE, HIYBEKD 1.0e-6 EO RTINS0 LTERLTLIVEL
fel EWTHMLET

AR 3B 213 1.0e-4 BEEICRRAET 2 DKL BOWG#Y) TS A5, LP SRS E O RG#F & K
ELANELo TV EEICERNEY ZEEEZHCOTT 74V MEIZ 0 & o T E 3. LP A
fEAEOREFIHLRTH CREORE S THLLEICIFHTT

IR R BN T 2 KIS i#fl (global) OHEIZIE, M ETIRET 2HEDOT 7 + )V Milk
1.0e-5 &%) F9. MO ELZTH I LITTE T HA.

ETFTNVT 7 A WIREIR T 5 ik

options.addToCutoff = 1.0e-6; // #xH i TIHE
options.rel_addToCutoff = 1.0e-4; // FRHE TR E (global TR

I8F X =% 7 4 )V nuopt.prm |ZFC#R S % K ik

branch:add=1.0e-6 * %@i‘ﬂlﬁ
branch:reladd=1.0e-4 * HRHE (global T IERD)

o EYIY X

SIMPLE~¥ =27 )l BB NTT -8B T L
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JRY) Y RN T A — 5 OEFTCH L2 R Y K fo DIEZ DS DTY. R E DR (cutoff)
EDENRELDPG R W Lo ZHEIZIRROMN L2 O LET. o T, WYIIRET S
EEMREOBE A B e TEE Y. ZOMERMUBEOYEI/NS C GRAEEDY &1
KR&ELQ) BRETSHIEE, BYYSEHIHLC, REROFLRIIHK LY, FHHEOFHIZRD 3. kK
LB LT &5 & ETWHEEMA 2\ ((NUOPT16) Infeasible MIP.) &\WI) LT —I|I7% ) F ¥
DT, FEBEVLETT. MPERECTHMSHESINTVIEEA.
EFNT 7 A VIR T B )5k

options.cutoff = 1.0e-2;

INF A —%7 7 4 )V nuopt.prm |ZFLiR§ 5 F ik

branch:cutoff=1.0e-2

At AR R BR

AR O ERTY. FHRERG D S BAL O AR 255 R 1B maxtim 282 5 &, TRl
DLT—RAy b=V L LBICHBAET CORBMEM L TETERTLET. (FATWHREMAS RO
o TVRWIEEIZIZLP (QP) EHBOAOHIIE %) 3. F72, OTOMITHEL T
WO LR UERICZD £9.) FHERMICIE, BB R R OMBAIRZ RO SRz EENET.
R TIEFETRERE EBRZ L2 EKRT 5-1 BSiXE SN TV E T,

(NUOPT 21) B&B itr. timeout (with feasible.sol).

(NUOPT 22) B&B itr. timeout (no feasible.sol).

EFINVT 7 A NIRRT B

options.maxtim = -1;

INT A —%7 7 4 )V nuopt.prm |ZFLiE§ 5 ik

crit:maxtim=-1

AR AR R B BR

FATWREfROMB O LRTY. OLTFIEZEELTwiy (EHIR) LML RA2ShET. 1&7F
WE, ETWRERE 1 D2 RO TR T T5, vy 2 ek 9. §HEREBrS R
o T2 FEAT W REE O FAS maxintsol iz A &, UTFTOTLI—Avt—TL L i, BFEFTTO
FATI R M L CHFEITERTLET.

(NUOPT 37) B&B terminated with given # of feasible.sol.

EFINT 7 A4 WIZEeak 9 B ik

options.maxintsol = -1;

INT A—% T 7 A4 )V nuopt.prm (ZFCib§ 5 Fik

SIMPLE~¥ =27 )l BB NTT -8B T L
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branch:maxintsol=-1

R A ) BHIR

BB A 7 2 Numerical Optimizer 72t ADMEH T 25 L DTELHRARAE) me il 5729
DINFGA—=FT, MbHAICTIRELET. HZI1E1000 L 35L IGB% LRETH I LEREIKL,
IGB Z 2 7= B\ FAT R EIL L 7.

ADEERETHE, VAT LTHHWTRER AT B2 D -naxnen LTIk o728 &ICEfTZ
EBEILLEST. AEY ERICE o TETDEIL L2HE1213 NUOPT43 =5 — A%, EATu e A
O o TWARWEEIZIE NUOPTA4 =7 =S ShE 3. Zo¥a, BUEE CoREf % M)
LCEMTERTLET (FEATWRES RO > TR WAICIERNEOADR I L2 ) F9).

(NUOPT 43) B&B memory error (with feasible.sol.).

(NUOPT 44) B&B memory error (no feasible.sol.).

EFNT 7 A NIRRT Bk

options.maxmem = -10;

INTF A =47 7 4 )V nuopt.prm (ZFLIR$ % F ik

branch:maxmem=-10

EFREOF ¥ v 712X B4R

EFREOF v v 725, BE L% T 255 FORELEFIELET.

727201, gap=(LSHH - THE ) TY. gap IZHWBBOEBEOMEIKAET 52 LICTERLZES
W, Do =Tk 9.

FAREMAIRE > TEI LD TETRMEOF ¥ v 73 ERZH LI TOT, o5 —THEIEL
oA E LT ETRFEOR PR SN T T, WIHRECTIE, REELINTwIELA.
KIGH I 2 & — EHPHOEDSHHE SN TV ALEICEIDONT A—FOREICE - T, #H
OFMAHIRT AT LA TEXFET.

(NUOPT 45) B&B gap reaches under the limit.

EFNT 7 A VRS Bk

options.gaptol = 1.0e-2;

INTF A =47 7 4 )V nuopt.prm (ZFLIR$ % F7 ik

branch:gaptol=1.0e-2

ALy FEo ER

SRBREFIE VT I TERBEIIBW TR Z17) 2 &I2L Y, FHREEMEZEMTS I LT
EFET. I—VIEIOBREEMMEHTE2AL Y FEO FRAFRET AL TEET. -1 2fE
$5&, I AT 2 Numerical Optimizer 2SWHEBCHEYI 2 A Ly FEZHELET. 0H L0

SIMPLE~¥ =27 )l BB NTT -8B T L
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1 ERELIZGEE, Y Y7 VAVy FOGEBERPEEL 3. SrRERDOIEFL 2 F1T

L7208, 74NV bOREIZ212:0) 7

EFINVT 7 A4 NIRRT B )i

options.bbthreads = 2;

INT A —%T7 7 4 )V nuopt.prm (ZFLiR$ 5 ik

branch:threads=2

15.3.5 ESBHUEIERESARFE7ILIUXL (wesplp) [CHBIEFINSX—5

MR R R G RBETI R E 2 L2 FEZ fl e B E U TR LM TETY. wesplp 13 FRCO A

Twesp EHRZD 7.

1. wesplp B ORGBEEHEOE T VICZDOE @ TE S

2.wesplp ZH D ETIREZZEEL, HWEBEORKE (R/AME) 120 &2V T target liZ ET 5
3. wesplp T, 0-1 ZFUINDOZEBULE Y 2 4 AIEOD DiscreteVariable & L THbh b

4. wesplp (IR AGBEEETHFEH ORI ZMEH T 2720, L) BRWENRONLLEND S

5.

wesplp T, ffill# % 4T hardConstraint & LTk

wesplp DRI, FAED T —F —IREDRKAENBUET 55, KFREHE 251 —HF — 8w DK
FREEIICET 2 LR T LET. RAKEREO T 7 + )V Miid 1000000 [T, HARBEEH O T 7 +
IV M X 3600 BT, wesp & [AARIZ, wesplp FIHEFE D tryCount 3 & UF randomSeed b G BET Y.
INHEDOT 74N MEIEBITTTT. wesplp HOXT A= 1E, TRlO@B)RET A LN TEET.

EFNT 7 A IWICELIRd B ik

options.method = "wcsplp";

options.maxitn = 1000000; //IEDEEFL
options.maxtim = 3600; 1/ TEDEEFL
options.wcspTryCount = 1; //1E DR
options.wcspRandomSeed = 1; //IE DR

INF A —%7 7 4 )V nuopt.prm (ZFCIR§ % ik

method:wcsplp
crit:maxitn = 1000000 * IEDIEKL

crit:maxtim = 3600 * IEDER
wesp:tryCount = 1 * IEDER
wcsp:randomSeed = 1 * 1L DL

INF A—2%"7 7 4 )V nuopt.prm 7> 5 method:wesplp & F8E 3 % &, Numerical Optimizer @ mpssolver X°
solveLP (4}t~ =2 7 VEH) 75 b wesplp ZFEATT 5 2 EDMHETT.

SIMPLE~YZa7)L
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m MPS 7 7 1 JLICET 33E

COETIEMPS 7 7 4 VORNEROIEE HiEE MBI L 5. MPS 7 7 4 VIS 2 HE /8T
A—=FTRET I, 7XF A= 7 7 4V nuopt.prm Z V2 HEO AR I N TV T T
MPS 7 7 A W LI Z AT 256 1COABRL .
o i/ME, AILDTERE
MPS 7 7 4 Vr bk A TR %2 HBEE O f/AMURE/E A LRTEO W e L TEL 22 iR
&L E3. wlEEIdRIMETT.

maximize

o BFE T NV

I 5 MPS 7 7 A IVHIZ i RHS/BOUNDS/RANGE/ H AT A3H % & &, FEBOFIET
HW2b0xEELET.

F7 4NV N TRENICHL b 0L ) 5.

mpsfile:rhs = 374 (RHS TNV 4)
mpsfile:bou = XF41  (BOUNDS 7 NIV 44)
mpsfile:ran = XF4  (RANGE 7 N)L4)
mpsfile:obj = LFH]  (HWBIEAT 7 NV 4

FRCHLTEET LIV RO DOPFAEL ZWHEIZE, UToL) s —2lhsh
ESe

(MPS FILE 13) Specified rhs: RHS 7 — % 7 N\)V not found
(MPS FILE 11) Specified bound: BOUND 7 —% J“N\)l' not found
(MPS FILE 15) Specified range data: RANGE 7 — % 7 “N\)l not found.

(MPS FILE 12) Specified objective: HI¥BIEAT4 not found

EE] i55x-5-%

¥ > A 7 2 Numerical Optimizer TiX W BER /3T XA — ¥ OD—ETT.

E2E EIR Default B2
outputMode "silent", "normal" BRI E—F
"normal", [output:mode =
normal]

SIMPLE~¥ =27 )l BB NTT -8B T L
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& 75

=R Default

Bk

method

"auto", "auto"
lllipmll’
lllepmll
"line",
"higher",
lltipmll’
lltepmll’
"trust",
llbfgsll’
"simplex",
"dual_simplex",
n asqpll’
lllsqpll’
lltsqpll,

n slpsqpll’
|llsdpll’

n CSdp",
llqnsdpll’
"trsdp",
"lmsdp",
"global",
HWCSPII
"wcsplp",

llrcpspll

RKIFET N TY R L

[method:auto]

scaling

"Off" "CI‘"
"minmax"
n Crll

n Onll

A=Y ¥ 7 OMH

[scaling:cr]

crossover

lloffll lloffll

n onll

HAiRE~O 7 0 X F —
28— (higher B H)

[cross:off]

maxitn

int 150

P O BRI B D e Kk

[crit:maxitn = 150]

eps

double HEj

R
gh

fe 1k St
[crit:eps = 1.0e-8]

SIMPLE~¥ =27 )l
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& 75

IR

Default

Bk

exrho

double

1.0e3

FEAT A W R R X
74— GhEEdm)

[param:exrho = 1.0e3]

clevel

0/1/2

HA SN D YBRTFH O
DHZ (0IFEALZW)
(AR EH, global 12
(F %))
[branch:clevel=1]

rounding

-1/0/1/2/3

rouding ICX Ak a2—1 A
T4 v I—FORE. -1
XY AT A Y ITREE
5.

(B RRE B HH, global (2
(E€i]))

[branch:round=1]

feasPump

-1/0/1

Feasibility Pump (2 X %
La—YA74yv7H%—
FOBPEE. 11T AT A
B IZHET .
(B RRE B HH, global 12
(AR

[branch:feas=0]

neighbourSearch

-1/0/1

Neighbor search 2 X %
La—JA74 v 27—
FOMWE. -1 1ET AT A
PEHIZHET .

(A% RRELH A, global 12
B %)
[branch:neigh=1]

rins

0/1

rins XAk a—1 R
TA v 7 —F OB
(AR EEE A, global 12
(3 1E5))

[branch:rins=1]

SIMPLE~¥ =27 )l
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& 75

IR

Default

Bk

addToCutoff

double

1.0e-6 (global I4})

1.0e-5 (global)

RY Y T X —
& Gilis i)
(B RRE )

[branch:addtocutoff=1.0e-6]

rel_addToCutoff

double

-1
(0 & %)

Y)Y HEEEM N T A —
5 (D 5 OFXHE)

(53 HeBRAE T, global (2
ES3y))
[branch:reladd=1.0e-4]

cutoff

double

RAE S

JEYI Y A
(AR )
[branch:cutoff = 1.8]

int

10

RS
(B RRAE R )
[branch:p = 10]

maxnod

int

-1 (EHIER)

PR MR R
(B BRE )
[branch:maxnod=100000]

maxtim

int

-1 (MEHIER)

FHAREH LRR ()
(I FERR%ED: & wesp/repsp)

[branch:maxtim=3600]

maxmem

int

-10 (5% 10Mb)

SRREED A€ FIH
= FBR (Mb), 50 FIH T
BEA VI X HHIRR (Al
DY, Mb)

[branch:maxmem=500]

bbthreads

int

SHML B BRE D X L
v Ko IR

gaptol

double

-1 (JBERL)

ETRFr v TOTHR (2
Dfiiz Tl 72 S E)

tolx

double

1.0e-8

FHE O FEAT A REVEH
Bl (BAKEDOR)
[simplex:tolx=1.0e-8]

told

double

1.0e-6

RO )8 D FEAT AN W] RETE
P (HARREDA)
[simplex:told=1.0e-6]

SIMPLE~¥ =27 )l
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E2p EIR Default B
maxintsol int -1 (fEd) BR) BRIRIUR R B (7))
[branch:maxintsol=3]
iisDetect "off" "on" (479 ) FEAATRERATHRE (11S)
"on" BRI MTDRV
outfilename charx 0 (CREFK) ¥ 2 A 7 2 Numerical
Optimizer DI#E 7 7 4 W44
"NULL_"t§5Eiih%
fibZzv
[output : name=myout]
noDefaultSolve int 0 solve() % [ IZIFIE 2w
LR TD R
noDefaultSolout int 0 Solout () & Bz lZIiX 7w
O AT D W
outputParameter int 0 Parameter, Expression
outputExpression 1 D CSV 7 7 A4 Vi % AT
IMED D
multDataPolicy int 0 (FFZ4Ww) fl—D7F—=%122>nT
Ty EEHELTH RS
TEEHTMEIN (LI
RET b L BEERE R
%)
defaultConstraintWeight double -1 B E O 7 W il 3 o H A
(777 4V bld/— Kl
#1)
defaultObjectiveWeight double 1 HBEE 22 L 724
ROEA (77 4 )V MIE
H 107 Mil#)
defaultObjectiveTarget  double 0 HWE¥ o HEAE (77 #+
JVERIZ0) (wesp DA)
wcspRandomSeed int 1 GBS EDOFE (wesp DA)
wcspTryCount int 1 AL Z 22 L CoEHE
% (wesp D&)
wcspthreads int 1 wesp DIEFIALIED A L v
FECERR (wesp D &)
wcspPhaseOneMaxtime int -1 (JE] ) HfRIFTRE 7 = — R BIT
% EtEIRER BB (wesp @
#)

SIMPLE~¥ =27 )l
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¥ =R Default =8k

wcspPhaseTwoMaxInterval int -1 (MEHIER) it B 3T [ A B IR [ BR
(wesp D &)

useWcsp 0/1 1 B RR 7€ 22 T wesplp & H
W72 FEAT AT REMR R SR D 5L
®EHENT 2

(global 11 {ER))
[branch:useWcsp=1]

branchWcspMaxitn int -1 SRREE,r S
% wesp DI K AZ AL
(global (21X fEXh)

[branch:wcspMaxitn =

-1]

branchWcspMaxtim int 180 SRREE NS
% wesp O i KR IR ]
(global (21X HER))

[branch:wcspMaxtim =

180]
mtxfree "on" "off" AR =R Y N
"off" MLy —REEA %

% < A 2

[linear:mtxfree = on]

initialSolutionWeight double 0.0 L HREIAA L7
MEESZICT DAV

[branch:xiniw=0.0]

SIMPLE~NZa7Jb BB NTT -8B T L






MPS77A )V LP7 74

B> A 7 2 Numerical Optimizer & MPS 7 7 4 VIE Ttk S - BOAGETHE L < T L 3T E
9. MPS 7 7 A VEAKULP 7 7 4 VIERXOBHAEHEIL, I3 FI74 X OARDLRH T LN
WHETYT. GUIRLINLDT7 7 A VEHRH) T3 TETHA. BARNRMHEL DTo@E) TF

prompt% nuopt 7 7 4 V%

kB, KHBZMEZER L7 74 VES 206, ABVHHARICHETZ T —08ET 5]
BEMEDSH D 3. ZoBE, UTOXHITKEI< Y F nuopted ZFEITLTL 728 WS, 72721, 32bit
<~ ¥ V& CHHO4A 1S nuopt6d 1IFEITTEX FHA.

promptY% nuopt64 7 7 A %A

FREBORA, WIERTH . 1p THDLT7 74 Ve LP 7 74 VR E LT, NS % Free-MPS 7 7
ANVERE LCHARARTET.

T7ANERIE, 72 aELTHRETAIENNETYT. ZORET7 74 VIERTIIEHRE S
F9. MPS 7 7 4 VEROBBIFHHFEIZ, a<> FI3A4 o0 %D 2 EDTRETT. GUIAL S
MPS 7 7 A W&k H L IETEEHA.

Fix-MPS 7 7 £ VMER T ARG EIZRUTO LI L.

prompt% nuopt -fix-mps 7 7 4 V%

Free-MPS 7 7 4 VMER CTHARLH AU TO L ICLFT.

prompt% nuopt -free-mps 7 7 1 V%4

LP 7 7 A VIERTHARACE AU TOLHICLET

prompt% nuopt -lp 7 7 14 V%4

m MPS 7 7 1 JUICH T 3L
MPS 7 7 4 WIZxtd B KT~ 2 B nuopt 2 FEA73 5 LEEENNICFHREOMEITVEREINE T

SARBCTIIRFET< > N nuopt ICBILCTHALTHBY 925, nuopt6d TH nuopt & FFRDOKERE (X7 a3 V&) & THIHWA
ETET.

SIMPLE~NZa7Jb BB NTT -8B T L
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£16&8 MPST7AI-LPI7A)b

prompt’% nuopt exl.mps

[About Numerical Optimizer]
MSI Numerical Optimizer x.x.x (NLP/LP/IP/SDP module)
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with GLOBAL-OPTIMIZATION add-on "global">

<with DERIVATIVE-FREE-OPTIMIZATION add-on "DFO">

, Copyright (C) 1991 NTT DATA Mathematical Systems Inc.

[Reading MPS file: exl.mps]

MPS_FILE_NAME exl.mps
PROBLEM_NAME(TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b
[Problem and Algorithm]

NUMBER_OF_VARIABLES 3
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION

METHOD HIGHER_ORDER
[Progress]
<preprocess begin>......... <preprocess end>

<iteration begin>

res=2.6e+001 .... 1.6e-004 . 3.9e-009

<iteration end>

[Result]

STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10.5
ITERATION_COUNT 7
FUNC_EVAL_COUNT 10
FACTORIZATION_COUNT 8
RESIDUAL 3.903545017e-009
ELAPSED_TIME(sec.) 0.00
SOLUTION_FILE exl.sol

SIMPLE~YZa7)L
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C oW LT OFRI)

[Reading MPS file: exl.mps]

PROBLEM_NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZERQOS 11
OBJECTIVE f
RHS b

WEMPS 7 7 A VZiishirtef 8 72— AFGPEDRX Y £ —T T, MPS 774 VO NAME £ 7 ¥ 3
Y\Z#H%H A4 MU examplel, ROWS &7 ¥ 3 ¥ TIRE S N/24TD% (4), COLUMNS t 727 ¥ 3 » T
EESNEBOH 3) ERIEFEHEH (11), HMEEOITOAE (F) 485~V (B) 2/RLT
Wi

VIR O REHEH JJ1E SIMPLE € 7 V23 L CHBE 2 A 7 2 Numerical Optimizer % # ] L7286 L W U
T, fELCIE REHEL 2 TE S,

BEE] MPS 77 A ILRULP I 7 (ILICHT 3BT 7 (Il

nuopt |ZFHEM T &3, M7 7 A VIO LT, ShoQERELT VT X 2 EIERIZBIT B,
B (BB ORI, BHER (x FY 794 R) Ofirsitdh s, 774
WIEAT 7 7 A VOPFRA % sol IZER 72D DDPVER SN T 25, K GHE ROV — IV IZH) - T
77 ANVDAHPRESNET.

AHBT7 71V BI7714vE #E

exl exl.sol

ex1.mps, ex1.lp ex1.sol . DIBEASs0l 12

ex1.4.mps, ex1.3.1p exl.4.s0l W2 D. LLFED B A3 s0l 12
/nuopt/samples/ex1.mps  ex1.sol INZAZIT S L

m MPS 77 1 JUICH T 3/85 X—H53E

MPS 7 7 A WK LTH, NIRA—FZHNTEMRELTLHIENTEET. MPS 7 7 4 Ik
THERE 8T A= TIRET HI21E, /85 A—% 7 7 4 )V nuopt.prm % H\ % 7D AL X T
WET. MPS 7 7 A MIHFAED/NS A= L LT, UTFBRtShTnE 7.

o fi/Mb, IARILDFEE

MPS 7 7 4 Vi bk A 7R % H B O 5/MEBE/ K LREO VW e L TR %R
ELET. MPS 7 7 A VORI R/METT DT, AL E L THICIE, BIRMICHEE
THLENHY T
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maximize

o HH T NIVE

IN5HIEMPS 7 7 4 VHIZHiIE D RHS/BOUNDS/RANGE/ H BT H % & &, EBEOEIHT
Hwzbozite Ll 7.

T7 ANV TN DL 7.

mpsfile:rhs = 3L°FH]  (RHS T N)IV44)
mpsfile:bou = XFF  (BOUNDS 7NV %4)
mpsfile:ran = 3L°FH]  (RANGE T N)V44)
mpsfile:obj = L4  (HRBEEAT 7 N %)

LR L TEMTEINNVEZRDLOPFLEL WAL, UTOX) Rz g—nHhadnh
F9.

(MPS FILE 13) Specified rhs: RHS 7 — % 7 \JV not found
(MPS FILE 11) Specified bound: BOUND 7 — % JN\)l' not found
(MPS FILE 15) Specified range data: RANGE 7 — % 7 “\Jl not found.

(MPS FILE 12) Specified objective: HIJBI%{T4 not found

m MPS 7 7 1 JLDE{#H

MPS 7 7 4 WIE—IE ORI/ —KGTH i E %2 LR T 57200 D TT.
— 5 DFRIE UK ET I

/N RKRAE f(x)

* L, g0 <Cy, i=1,,m
bL,- ijSbU,w J= l, n
W E xj=x j=1,-,n

2T f(x), g(x) IZRBEET

1
f) =cixi +coxp+ -+ cpXy + zx’Hox

1
t
&@)=dmn+amm+'“+mﬂh+EXHﬁ

ERENET.
MPS 7 7 £ WIEMPS 7 # —< v b EFEIENAIERT, ROEREZELZBLIZDDOTY.

HIBE, IR OMILRT ORI ¢ a;

Hll#X D FTFRR cr,sCcu,
HRE%E, H# 5D Hessian DEFE  Hy, H;
RO TR by, by,
2R ORI E x°

SIMPLE~¥ =27 )l BB NTT -8B T L
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161

ARIZ2T7IVTIEMPS 774 NVDT7 =<y MIAT5EFRITBRT, BARN 2 BEICH T
HMPS 77 A NVOMNBEERBRTEHIZEDTET. MPS 774 V7 +—< v bOiMl%Z ZHrEo )ik
nuopt-support @msi.co.jp ¥ T I { 723\,

SIMPLE~YZa7)L

/M 4x - x3 + x?
& oxi+x =4
X1 +2x% —-x3+x1xo <10
X + X3 >2
xp >3
4>x>1
x3,%4 >0
I x°=4.x"=2
00 x%=0
K EFLO RG] %2 Lk L 72 MPS 7 7 4 VO BT
NAME SAMPLE
ROWS
E R1
L R2
G R3
N C
COLUMNS
X1 R1 1. R2 1.
X1 C 4.
X2 R2 2. R3 1.
X3 R2 -1. R3 1.
X3 C -1.
X4 R1 1.
RHS
B R1 4. R2 10.
B R3 2.
BOUNDS
LO BND1 X1 3.
LO BND1 X2 1.
UP BND1 X2 4.
HESSIAN
X2 X2 2.
R2

MRS NTT FT—FHIEVRT I
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X1 X2 1.
INITIAL

X1 4.

X2 2.
ENDATA

m LP 77 A ILDEGFBIET 7 AILT +—< v b

LP77A40ElE, TRROL) 27+ —~y P CTHEHETHEEZELBR L2 D TT.

MIN
2x1 + 3x2
SUBJECTTO
x1 + x4 = 4
-x1 + x2 - 0.5x3 <= 10
x2 + 0.25x3 >= 2
BOUND
xl < -2
GEN

X2

END

Z Z Tl Numerical Optimizer 2SI L TWALP 7 7 A V7 4+ —< v MIDOWTHHEIZHAL 7.

16.5.1 n&aRal

2%, BB, #HHXOAMICHWS ZERTELLTFIIIUTED) TY.
e TINVT 7Ry b a-zA-Z

o B 1 0-9

o il L Inag%k/, . ;70 {30

4x2

D X9 Hlidid x2 DETE AT E AT 4xx2 ERL X5

16.6.2 XV BMEZE(T

\DPOITRETRZaAAT PELIT. 2, BTEHARIILIT.

SIMPLE~¥ =27 )l BB NTT -8B T L
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16.5.3 FAAXR—ZABLUOXHORIT

"ROAER B I OER AR v RldiE, MEMRL I3, hoddTid, EAANR-Z LRI
b Ed.

16.5.4 Ip 774 JLODE

FOPRE T 2 WS A B O FLRHIZ LT 0l ) T

1. ML (BRg])

2. HiREI%

3. il X

4. B R &t (BT

5. KA (AuET)

6. PIUIME (FngnT)

HHIOWNEZ, WIS BIREEFTED SR L2ROFT2 Stk LET. HREIRLT - /L
TrERMWETA. HELBRIHD > 7512

END

LR TAZULENHY T, KEUEDIp 7 7 4 VOEIZOWTOFBETIE, Tio#dE) oFEXzH
WY

o[ 1:[1 NI HE

e(a,b,..)iab .. DT

o { Trx I (FNOMED KL

e number : Efii

e name : Z4HI

e term : (number, [number] name [ ([ * ] name, "2) ])

e expression : [(+,-)] term { [ (+,-) term ] }**

HBRBIEIC BT 2 EHoRIZ 1 oF T

16.5.5 [HERE

fR7R5f © prob, problem

16.5.6 BHEEI

= . .. . .. .
187RiE  minimize, maximize, min, max, mininum, maximum

E

[name:] expression

SIMPLE~¥ =27 )l BB NTT -8B T L
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name Fijf£ DA AR — 2T ARIT L 9. name AWM S N72355 "0bjective" DS H B KA &
) FES. ZRAERBRT HLEEITIE

0.5 x172 + 6 x1 x2 + 2x272

bLLIE

+ [ x172 + 3x1 * x2 +2x2 "2 ] / 2

LRC L 9

16.5.7 ¥z Es

AN - subject to, subject to:, such that,st,s.t.,st., subjectto, suchthat, such

s

[name:] expression (<,<=,=<,>,>=,=> =) number

name FifE DM AR— 23 ARIZL 9. Name 2SEME S N2 HE co (BIUEATRD " AShlF R4 &
ZNET. ASE - FHEEAAEOMICEATERATIIVITERA.

16.5.8 I1E5RR{FEI

$87Ri% © bounds, bound

i

number (<,<=,=<,>,>=,=>,=) name

name (<,<=,=<,>,>=.=>,=) number

number (<,<=,=<,>,>=.=> =) name (<,<=,=<,>,>=.=> =) number
name free

(-inf, -infinite) (<,<=,=<) name

name (>,>=.=>) (-inf, -infinite)

(inf, infinite) (>,>=.=>) name

name (<,<=,=<) (inf, infinite)

G MEENEh<=, >Rl 3. BREMICBVWT, EHLAERIIZI—L 20 9. ERH
&, REEOHEITIE+int ERESNTT. TREIKREEDOL X

1. FYHEDS 0 Kiili T i -inf

2. ) THVWEAO

ERREINET.

SIMPLE~¥ =27 )l BB NTT -8B T L
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16.5.9 ZEHEUHN

e

{name}*x*

AN generals, general, gens, gen
TRREEICHE S BRI OB % — B BEBE LT T, BRALN 252 T nwERIC LTk, BR
5% [0, +inf) ELFT.

VAN integers, integer, ints, int
R he AR OER A BHAERE LET. BRFMESEGZ N T RwEE, BEREM% (o,
117&LET.

| o P—= . . . . . .
J87Rik  binaries, binary, bins, bin

FRRGERICHE C AT DL R Z 0-1 BBERE LT

16.5.10 tJHB(EER

NG - init, initial

name = number

) zuomrgeiconT

MPS 7 7 4 WIZHBWT INTORG ¥ — 7/ — THE L 72 B BE I LT, HEREMEIHZ 50w
Baid 01 BEEKEHEL, SHREEZFITLET. £72, MPS 77 A VB LULP 774 VOWTh
WZOWTh, TRtV —LaSEH s T T

o MHYEDOAMHRE SNz Hsfy, EFli+int L35,
o PFEDADHRE SN E, S0 K THILUX T HEA -inf &5 5.
o PREDOAMIRE SN2HE, S0 ETHIUETRELZ 0L T 5.

WA MPS 77 A ILB&ULP 77 1 ILNDER

16.7.1 ZEH]GE

EFY V7S SIMPLE Z HHWTET IV 7 7 4 V& Glik L 722, mpsout, mpsout_e ¥ 7213 lpout &
VO BBEIFTIT I LIZE ST, YATLAONERZ MPS 7 7 A VRIS T §2 2 LhTcE s

SIMPLE~¥ =27 )l BB NTT -8B T L
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3. mpsout D EILFix-MPS 7 7 £ W& LT, mpsout_e DHEid Free-MPS 7 7 £ V& LT, lpout
DHFEFLP 7 7 ANVELTHALET. EFV7 74 Vi3, #9E CEE) FHERED 5z "k (&
¥ FHEETHLLENDH) 7.

mpsout); // Fix-MPS 7 7 A VDI
mpsout_e(); // Free-MPS 7 7 4 VO]
lpout);  // P 77 ANVOHN

YERL &SNS MPS 77 4 VOZRIEZET VT 74 V4 (smp #0723 D) mps &40 9. Hh
ENDBMPS 774 VAERE LW EIZIZKRD L ) 1 mps #2251 BE LTH52E7.

mpsout ("filename"); // filename.mps &\>9) MPS 7 7 4 V& 7))

16.7.2 MPS 77 A JL\OEREREERIFDER

Hiffi TR _7z MPS 7 7 4 WAOZHRIEREZ WV A 5A121E, UTOMICEEZT2LEND ) £
o L¥ &, BEA
MPS 7 7 4 WVOEBAILTHORIRDD ) 3 OT, 23— x1,x2, ..., BEAIEFLF2. ..
EWVIHLRNCEESNT T, Th SO & SIMPLE WE TR 724400 & Oxbisid i s MPS
7 7 A VORIEHZIZ, KOEHIIIMPS 77 A VEXO T2y bR Ttk sh T,

VARIABLE NAME (MPSFILE - original)

X1 - var[1]

X2 - var[2]

FUNCTION NAME TABLE (MPSFILE - original)

F1 - obj
F2 - NONAME
o i KAL/H/ME

AL EIZRIMEBEICE RSN T T (HWEKOFSK3HC R ) £5).
o [HTEBLEL o ] fR
8, BABOWTNADY9999999 UL FoEIZE I TE T HA.

9= OHEREIZ Visual Studio RD T V8L FRMIHEN TV BHAICIE, IEWICEMEL 2V REEAS T SV 4.
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0-1 B DG 2 ML

ARFETIE, LRd 2BOMENz S, KRR EDO g2 T E§

0-1 5% ) FLAHT2HT, ZOF TR T 2 2 LW HIBELHIHEZFRHTE T
3. T THRAT A6

o ALK BB D FKBL

o BEHEHOFFF 5 51 0B
DY TEH, TOMIZLEEA ZIBHAEDHY T3, TO L) ZHBETHC SIS 0-1 Z5 % indicator
EEEFOFET.

17.1 Eiggtidis (0857

sty = ) S0 pm T 2 E e E 2 T irelse BIEE I CH VBB A £3IT 5 =

x,x>0

EETEEEAD, -1 KA EZRDIIITEATZHT, TNHBEKEERBTEET

Variable x,y;

IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FFHWITKELE
-Mx(1-d) <= x <= Mxd;

X - M¥(1-d) <=y <= x + Mx(1-d);

-X - Mxd <=y <= -x + Mxd;

x BT 2 ETFRBREFIEd=0=2 -M<x<0, d=120<x<MTHAILEERLTVET. M
ELTHAORELREEMAD L d=0=2x<0, d=1=0<x LHMTY

YyICHATZ2—2oHO ETHEIEII=0=x-M<y<x+M, d=1=>x<y<xZBWRLET. oF
D, MELTHOIRELRBEWMD L d=12y=x VI ERICRY IT. AkCZELLE, _%H
DLETBRHKIEI=0=2y=-xEWIERIZRY T

17.2 W (OIEIGeE S e Or. )

COOBBER x, y BAFTTH D L) KL, xy 20 &) FfEEFAMBTY A, BEELOH
zibk 3oL, AWML TIIR o TLEVET. T TEHREOHMANT, ZORMELZIYHS
TR LT

SIMPLE~NZa7Jb BB NTT -8B T L
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IntegerVariable x,y;
IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FEFITKE HH

- M*d <= x <= Mx(1-d);

Mx*(1-d) ;

- Mxd <=y <

MELTHORELRBENALd=0=20<x, d=12x<0FLTd=0=20<y, d=1=>y<0
ERDBDT, ZODOBPERK x,y FRA/FFELRY $T.

SIMPLE~NZa7Jb BB NTT -8B T L



ARETIL, HHHREHI D X7 A Numerical Optimizer [ZHEN72H 2D R T Wik 2L HF L7
£ D W7 FAQ ICBI L Tid, 3% A 7 2 Numerical Optimizer/SIMPLE 52— F 1) 7V ] %2 Z%
23w,

BEEN e s—

ETFNVOFIEROEN )RR ENASTWRWTL &) 2. BREMPEZ 52 2w e mlifEo &
RSN T OTELOHE Y FIXFE/NET LT —OFRERY 7.

Variable x;

1/x >= 5; // FEY/NIH T T —DJEK

log BIBIC 0252 CLE-72EY, BEI/IMIE LI —E o TLEVET.

Variable x;

log(x) >= 3; // WZE/NEIE LT —DJEA

EEE) =nonon

SIMPLE {& C++Z W THEEIN TS 720, [BEH/EK] BB TONLBEEMBREINTL
FET. FIZIE KOBPITRERaIC1/6 2R ELLIELTWETH, EBICIZ0NG526NT
LEwnEd.

Parameter a;

a=1/6; // ODREENS

1/6 & 5-2 5121&, METRA T 2 LEN D) £5.

Parameter a;

a=1.0/6.0;

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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BEE) meeiricmsars—

18.3.1 —XxDBES

WFHNHBREGDOEFZETH L5613, WHICRAT LIRS 7V T + — b THGLENRDH ) 7.

Set S="p q"; // XTHIDEEHK
Element i(set=8);
Parameter a(index=i);

a[llpll] = 2’

18.32 ZTXRTDES

TIRTEDORTEEFHOWA, HIICAATABICIZN R DOESDOEZEIRLTFYNTH 502\
bo3, 2R YTV — I THLLERH Y T
—&BIZ Element VEFEMNFE L TV AEESIIERZ Ty TNV 5 — M CTHELEREID ) THA.

Set S="p q";

Set T="1 2 3";

Element i(set=S), j(set=T);
Parameter a(index=(i,j));
al"p,1"]1 = 2; // "THE
al"p",jl = 3; // p DA"THT
ali,jl = 4; // "CHELRSTRW

18.3.3 =X EDEZES

=RV LT FRROYE, —HIC Element DVEHEMNIL TV A ETH-TH, Y DHFRIFIC
RV L ORISR LA, YTV k— M TR LENH D £ 7.

Set S="p q";

Set T="1 2 3";

Set U="r s"

Element i(set=S), j(set=T), k(set=U);
Parameter a(index=(i,j,k));
al'p,1,r"] = 2; // &KZE CTHE
al"p,1",k] = 3; // —ip" CHLs
al'p",j,"r"] = 4; // LFDOHTHE
ali,"1,r"] = 6; // —H"CTHE

SIMPLE~¥ =27 )l BB NTT -8B T L
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ali,j,"r"] = 6; // XTFDOHA"THE
ali,1,k] = 7; // "CTHE %R TRW
al"p",j,k] = 8; // XFOHA"THE
ali,j, k]l =9; // "THI R TRV

SIMPLE~NZa7Jb BB NTT -8B T L







¥ H > A 5 2 Numerical Optimizer/
SIMPLED XS — Xy t—3

m SIMPLE DIS—Xvt—Y

WX SIMPLE O FETHO LS ——BE T, X vt—IJ3WEE (UNIX ) H 5\ Id HAZE (Windows
) T, TOETIEMHBERTIBRENTHET

I

B
do U

IS—Ayt—o

B

—_

(SIMPLE 1) Infeasible bound for variable XX ( YY)
(SIMPLE 1) Z XX IZDOWTHFE L LETHEPG26NFE LA (YY)

BEXXIZ5 25N ETHRAFELTVWEYT (EFNVEefzl L CETHRSEEI N
MEIZOWTZIOF =y 7B TbET).

(SIMPLE 3) Infeasible bound for constraint XX ( YY)
(SIMPLE 3) fill# XX IZDOWTHEFE Lz ETHRBIG 26N FE L7 (YY)

XXX IZEZON2ETEAFELTWET (EFVER2 B LT ETFRSEEEN
THRERICOVWTZDF 2y 709 ThbhEd).

(SIMPLE 5) In datafile, Around c’s definition: Expected element instead of d.
(SIMPLE 5) 7—% 7 7 A VD ¢ DEFDFEIIBNWTd &5 ETHITFRTIV%RLT
370 A

b7+ 7V 27 NORFEOEPF—HLTVIA. (EFVHOF TV s FOER
DBEDOTWFDORIC (index=?) & FNAMEbNIZHEN ([Lj] %) TORFORILE—F LT
WBRNE) DEERLTLZE W)

(SIMPLE 6) In datafile, Around c’s definition: Expected element instead of d.
(SIMPLE 6) 7—% 7 7 A VD ¢ DEFDFEIIBNWT A LHDBEIHITRBTV%RLT
370 TEA.

WF-OBION B REFHCMM 2305 (0,1 .k E) b T L7

10

(SIMPLE 10) In datafile, Around c’s definition: Expected element instead of d.
(SIMPLE 10) T—% 7 7 A VD c DEFRDMIEIIBNWT A &£ H 5D EIAIIRTN%RLT
7% ) AL

F—=F T 7 ANIBWT, REMNEF TV 27 MRASNAEAE EE5ofHM) 20 1"
BENLTWEEA.

SIMPLE~NZa7Jb BB NTT -8B T L
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¢ A 3B X5 L Numerical Optimizer/SIMPLE DTS —Xwvt—Y

B H
do

IS—XAvyt—7

SitBA

(SIMPLE 11) In datafile, Around c’s definition: Expected data instead of d.
(SIMPLE 11) T—% 7 7 A VD c DEFRDFEIZBNTAdEHDEIAHIZET—F 2L
TiE%H) $EA.

F—=F 77 ANVIIBNWT, WENEFT TV 27 MIRASNAENE EESo4AM) 12
HhTWIEHA.

15

(SIMPLE 15) Internal problem in SIMPLE.
(SIMPLE 15) ¥ A 7 A NEROMEME X £ L 7-.

SIMPLE ®W#RLF —. (nuopt-support@msi.co.jp ~NBHI HEL 72 &)

18

(SIMPLE 18) Internal problem in SIMPLE.
(SIMPLE 18) ¥ A 7 AWNFROMEDEE £ L 7.

SIMPLE O Z —. (nuopt-support@msi.co.jp “NBHIHE L 7ZE\,)

19

(SIMPLE 19) No auto-assignment performed for constant set.
(SIMPLE 19) HEMEAIC L > TEHREN L VERTDH ) T

WE 25 HEBMA IO A58 T, HEENEPEREGTHLDOTIbh It
A. (B (Set ZEFKT DI, superSet ICEREAFLIHRETHL ZDEBEE Xy £ —
THBNET.)

20

(SIMPLE 20) In datafile, Around ¢’s definition: Can’t match the pattern "from ... to".
(SIMPLE 20) 7— % 7 7 4 V@ ¢ DEFHDRIEIB T "from .. 10" B LHASIE L <
HHFEEA.

T =% 7 7 4 VI from/to DEMEFL T "IN FE L7225, fromto BIRT —IZ%->TWw
FHA.

22

(SIMPLE 22) In datafile, Around c’s definition: Number of values not matched with the index
dimension of set.
(SIMPLE 22) 7—% 7 7 4 VD ¢ DEZRDFEICB N THRZORKE ETNVHOEESDOWRIT
PEHLERA.

T—=T77ANVHT, 5+ 7V 7 MTRASNEZHAED [I"OHFIZHHN S Element D
BBRFDOF TV 27 POEFRFED index D E G- TWEFA.

23

(SIMPLE 23) In datafile, Around c’s definition "..." or ".." appeared in the head or the tail.
(SIMPLE23) 7 —% 7 7 A VD ¢ DEFRDMNILIZBWT ".." 7203 " BEFRD TR
RBIZHDIh T L.

F— ¥ T LEHN O T 7213 KB from/to DEMEL T ./ " HHEbNILE L7,

24

(SIMPLE 24) Attempt to find the maximum of an empty set.
(SIMPLE 24) ZZ 50 b i REFRZRD LI & LFE L7

ZZEEDPORRNELZERDL ) E LTI T,

SIMPLE~NZa7Jb BB NTT -8B T L
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B H

do

IS—XAvyt—7

SitBA

(SIMPLE 26) Only one-dimension data can be specified as interval number.

(SIMPLE 26) 1 RICD 7 — # IZBR - T, interval DIREIX AR T

#iPH Interval MEFKR (BEF) WIC din=1 N2 L2 T L7

(SIMPLE 30) Interval data not matched with the format: "lower bound, upper bound".
(SIMPLE 30) Interval ® AJJ 77— # U3 "TH, EBR" TRUTNER D FEA.

HiPH Interval ®ERKR (BE) BRICFRE, ERIEZ5 2 TWwWIEA.

33

(SIMPLE 33) Inappropriate operation on Interval.
(SIMPLE 33) Interval |28 L CEZIY) B LR EEL L 2WEBIFCH L2 ThbhE L
7.

Interval (2% L CERRBEBLETLEIIELE L.

34

(SIMPLE 34) No auto-assignment performed for interval set.
(SIMPLE 34) Interval {2xf L TIXHEMC AT Abh T A.

WE % 5 HEREMA T LN B SE TS, HEEMES Interval 2O TiIrbh I HA.

(s
= =

36

(SIMPLE 36) Sequence is empty.
(SIMPLE 36) Sequence 322 & 72 > CTWE T,

¥l Sequence H3ZE T .

37

(SIMPLE 37) Only one-dimensional data can be specified as Sequence.
(SIMPLE 37) Sequence D§EIE 1 IRILDT— 7 I > THRITT.

4| Sequence MEFK (HF) W dim=1 A2 52 F L7,

39

(SIMPLE 39) Sequence data not matched with the format: "first .. last, step".
(SIMPLE 39) Sequence ® AJJ 7 — # L3I "BAGEER . T EER, WO CThTI%n F
TA.

41 Sequence DEFH (HF) T, WMOMH, FOEBEOMHE, ¥ (default=1) OV
DPHRT TE T,

40

(SIMPLE 40) Inappropriate operation on Sequence.
(SIMPLE 40) Sequence {283 5 1E L R WiEF AT b E L7,

¥l Sequence \ZK L CER A Z1THBH) L LE L7

41

(SIMPLE 41) Only one-dimensional data can be specified as Sequence.
(SIMPLE 41) Sequence DI85EIE 1 RILD T — Z IR > THEITT.

46

(SIMPLE 46) Attempt to find the maximum of an empty sequence.
(SIMPLE 46) Z2® Sequence 2* LIk KEFRZRD I I L LF L7

ZEHIP DIRREHRZRD I ) L LE L7
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¢ A 3B X5 L Numerical Optimizer/SIMPLE DTS —Xwvt—Y

B H

do

IS—XAvyt—7

SitBA

(SIMPLE 47) Note: No auto-assignment performed for Sequence.
(SIMPLE 47) Sequence (29 5 HEIfC A I T b EHA

HHE S HEREMA TN 2ETI 2, HEREMIEDS Sequence ZDTIrbhLEEA.

e 2ey)
=B

49

(SIMPLE 49) A call has been made to an inappropriate function.
(SIMPLE 49) IE L 2 WHBIFOH LA T2 bR L L7

%) 2 BB N L AT b L7z,

53

(SIMPLE 53) Operation between elements of different dimension.
(SIMPLE 53) ## 03 % 5 ks &2 F o e L THEI T b T L.

BLTWALESDRILH R S Element DEIHEEIfTHONT L.

58

(SIMPLE 58) In operation s1-s2, s1 doesn’t include s2.
(SIMPLE 58) #6555 s1-s2 T, s2 ksl &I TWEHATL .

HE£AHDES (s1-82) HEIIBWT, 521 s1 DT ESIIGE>TVWERA.

59

(SIMPLE 59) Fixed value ( b ) out of defined range of (a ).
(SIMPLE 59) %5 (a) 2% L CEFRBANOMH (b)) ZRAL LI L LFE L.

Element 3 F D EFRMPANOMEICEHEEIN L) E LTV

60

(SIMPLE 60) Inappropriate character[s] included in subscript.
(SIMPLE 60) IRF-CIEL K W FAE TN T I

WPELTE) LD TELRVLFEPEINTVIT.

62

(SIMPLE 62) Comparison between elements of different dimension.

(SIMPLE 62) 72 2 Rt & FF o BER ORI L b E L7,

J& L TCWAESDIRITH % 5 Element [H - TLESOMTHILE L 72,

64

(SIMPLE 64) Constraint: subscript not matched.
(SIMPLE 64) fill#)2X (Constraint) DIRTFAEH L EHA.

flFXoRFT I —T7.

67

(SIMPLE 67) Index error in reference of "XX" with index of dimension YY but should be with
index of dimension ZZ.

(SIMPLE 67) 24 7Y = 7 b "XX" ORTFAFIERY 3B Y 3. KIT ZZ DIRT %2
FARETTD, RILYY ORFHFHTI SR THFET

RADEHBRFAHROFIEH D F TV 27 I XX IZIELWRTAEGZ 5N TWERA
XX BRT % LR TFRT b hTw b

XX SR TFE DT HLRERDISHRTAT LN TV RN

XX OIFDRICHSIE )

EVI) T — AL LT T
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70 (SIMPLE 70) XX used inappropriate manner.
(SIMPLE 70) XX OfEVIZER) 23 h) £57.
DTFOBID X ) ITRTFORNCREDG S 2 5EE T 7.
RAD LD EADTHN LR T-HNE ) Y&
sum(x[i],i)==pl[il; D X H TG L72¥H (LR THIZ & 27012 72T i 1348
THEZ W)

74 (SIMPLE 74) Dependent subscript used inappropriate manner.
(SIMPLE 74) AR E S IZBWV THORFAMEAA L TV DIRTIE, TOEREL TV ERT L
—fICHNAQIXR ) A,
WEPMORFIMAFEL TH B IO HEDST, HMTL2bEES N ZWT bR T L
7z, (1 21X Element j(set=S[i]); & L TH S 3172 Element A%i b3, [FEE S N $12ff
b ELET.)

75 (SIMPLE 75) XX cannot be indexed.
(SIMPLE 75) "XX" IZiRFIfF T o FEA.
RADEBZHZF 7Y 27 b XX RIRFRLTHEHS SN TV EIPETF 2T TEDRK
LA I NT L7

76 (SIMPLE 76) In assignment, dimension of object "XX" conflict.
(SIMPLE 76) fL AZ N T3 "XX" DIRF-DRITCICFIENH Y 3.
RADEDZHZATT =27 b XX HEE SNIZEEGDRITEE ) RITDFRETF 2 THE
DERERHRADPEINZ L7

77 (SIMPLE 77) Index required in assignment to "XX"
(SIMPLE 77) "XX" DA IR FALE T
XX ENFEORFRZNIFTERINTVETH, A AT -0 L) ITRFHTFEF I Z %
ELEIELTVET.

78 (SIMPLE 78) Unindexed expression "XX" used as condition (ignored).
(SIMPLE 78) iR FAF T 5N TV R WA XX ISR O AR Z ML T F 325, HHIh
ESE
SR, BEAFTFHN T\ Expression DRARERICHNL TV FE T,

79 (SIMPLE 79) Condition never satisfied because dimention of element mismatch.
(SIMPLE 79) iR F-DRICHE ) D THR L THRAE SN WEAEXLBHNF L.
RITOHE ) By EEF T B 50 Eh T L7

81 (SIMPLE 81) # of subscript mismatch.
(SIMPLE 81) iR FOHEMNEH L THA.
RIS L.
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82 (SIMPLE 82) Subscript "XX" of "YY" out of range.
(SIMPLE 82) YY DR EFIBINTH 5 "XX" &2 F L7z
F7Y 2l MT O NRTOED, TDERDOBC (index=7) HE I NIZRTF O
DHIPAZ T AW E L7
91 (SIMPLE 91) Operation between sets of different dimension.
(SIMPLE 91) ¥ 7% 2 RIC D ER & F 2 RGO RMIHAE S T b L L7z
WHROKIC (dim) D R4 LEGH THEI T bR
92 (SIMPLE 92) No auto assignment performed for result of operation of Sets.
(SIMPLE 92) {#{ A5 R0 LA S -T2 HEBR A T b EEA.
WO HEEBMATONLLETT Y, HEBNEIEEHEORKR (FEE) Tbb
DTITbhEEA. (B
93 (SIMPLE 93) Internal problem in SIMPLE.
(SIMPLE 93) ¥ A 7 2 NER D .
SIMPLE O —. (nuopt-support@msi.co.jp “NBHIHE L 72X \,)
97 (SIMPLE 97) No auto-assignment performed for sets made by "setOf".
(SIMPLE 97) "setOf" TE o 728 &% T 2 HBIAA I T Abh A,
W% O HENEMAT b N B HE TR, HEHBIED setdf DFERTH LD TIrbh
FEA. (B
98 (SIMPLE 98) "from ... to" has been defined before data file reading.
(SIMPLE 98) "from ... to" 257 — % 7 7 4 V& 5 ALHIC, EFSINF L.
102 (SIMPLE 102) Set assignment: dimension conflict.
(SIMPLE 102) £ &1 2 AATHEGOLL L D DREEDEZDORTHFEEHL A,
BEFALORA (F72ET7 =5 7 7 A VD EOFARAR) O, TLOEEDEFZOR
TEEBDEEDEFZDORIL;E> TV EEA.
103 (SIMPLE 103) Set and superSet should have same dimention.
(SIMPLE 103) 272 5 KT % D H 4% "superSet" & L TEH S L E L 72,
REORITLOE) FEFLICUEHERzERL L) ELE LA
(Set T(dim=2); Set S(dim=1 ,superSet=T); & L7265,
105 (SIMPLE 105) Argument error: aof band c .
(SIMPLE 105) 5| B a Db & ¢
F 7V xr PERROGTIRTT —TT.
106 (SIMPLE 106) Argument "arcs" must be a 2-dimensional set.

(SIMPLE 106) 5[4 "arcs" 1% 2 IRITCOEA TR IFIUE R D THA.

75 7Rz, B arcs 2¥din=2 DEFIZ > TV IEHA.
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107

(SIMPLE 107) Argument "nodes" must be a 1-dimensional set.
(SIMPLE 107) 5% "nodes" 13 1 RIEDHEATHRITNIER ) LA,

75 7 EFFIZ, B nodes ¥ dim=1 DEAIZ L > T FHA.

108

(SIMPLE 108) Condition in check() not satisfied.
(SIMPLE 108) B9%% check() D D 5EA%mi e SN FHATL .

BE%L check () DEMFITER L F L 72

110

(SIMPLE 110) Argument: inappropriate use of "index".
(SIMPLE 110) "index=" %%k - 72T I E T 7.

F 7V 27 bEFRRZEMEG I H index AR 2T IZBINE L7z,

111

(SIMPLE 111) Assignment: rhs includes free subscript.
(SIMPLE 111) fAADABIZRETELWVIRT2H ) T L7

RADHMIIAEIZ % DT (Element) 25BN T L7-.

113

(SIMPLE 113) Inappropriate assignment.
(SIMPLE 113) IEL & R W AD T e b LT L 7-.

ZOMORAIHE T 27 =2 s L7,

114

(SIMPLE 114) Argument: Inappropriate use of "set".
(SIMPLE 114) "set=" 2%R > 72T IR SN CwE .

F 7V 7 P ERFIBMS L set BERNIMHbILE L7

119

(SIMPLE 119) Assignment: "[" or "]" occured both in lhs and rhs of = when assigning a set by a
string.

(SIMPLE 119) # 72 = 7 b [IlRF] = LFHN &L W) RALT, CFHIoHI [ 723"
PHNhF L7

LFHN R R ENERATHEE, XFFNDOH T 2 EEG6OM L ARADILN J7 D5RFAT
SNTwE L PN X 2EE6~NORAZATHBITIE, SromflimkC %72
F1AEHbNL I E#EELTWET. FIRIE, Set S; S[11="[1] a 1 2 [1] 3"; &
II—I%DET.)

120

(SIMPLE 120) Operators "+=", "-=", "*=","/=","++", and "--" are not allowed here.
(SIMPLE 120) {51 "+=", "-=", "#=" =" "4" & " IEHT A D TE THA.

A += == /=++ -2 AW A 7T =7 MTEHLI L7

121

(SIMPLE 121) Inappropriate constraint specification: ( "parameter <= expr => parameter" is not
allowed ).
(SIMPLE 121) %)) T 7 W ifill#15X ( "parameter <= expr => parameter" ) 23 S F L 7-.

SIMPLE 23#M T & Wil X0 (e$iati<= o= wHEt, w@$:= A= w0 2938
nE L7
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(SIMPLE 123) In datafile, Around c’s definition: Syntax error(around "d").
(SIMPLE 123) 77— % 7 7 A VD ¢ DEFRDMFIELIIBWTEN LR DY £ (HED
b %S BLFH ).

F—F T ANDOLFELST—TY. (F—F 77 ANVEERTHLEEIL, FT—FORXYn";"
EEnoh) LAk ET.)

125

(SIMPLE 125) Remove/Restore: Constraint number out of range.
(SIMPLE 125) #J#)3124 4 % Remove/Restore B% THRE X N7 WX OF S HEAEL T
T A.

Hill# Ao THIR/ R S E L HIRRNZB/ET B ZOFEGHPELSH D TEA.

127

(SIMPLE 127) String uncompleted ( missing a *"” mark ) .
(SIMPLE 127) A"5&4x7 String (" 220 FHA ).

L L COXFHDDPRT =2 >TWERA.

128

(SIMPLE 128) String is empty.
(SIMPLE 128) 7 — ¥ LFH| 22 TY.

e LTOXFFNN2ETY.

129

(SIMPLE 129) String contains space(s).
(SIMPLE 129) 7 — & XCFHNC AP E TN TV E T,

fEE L COXFEHNOZEICENEENTHET

130

(SIMPLE 130) Inappropriate cast from character to int.
(SIMPLE 130) LFEP SEFEADF ¥ A " HThbivE L7,

HESET, XFEEHF int NF YA MNTHLEPECE LA, RLFE LA

131

(SIMPLE 131) Inappropriate cast from character to double.
(SIMPLE 131) LA 5 double ~NDF ¥ A FA7hbiE L7,

HEET, LFLHT dowble NF ¥ A M2 LEDPALF LS, KL E L7

132

(SIMPLE 132) In datafile, Around c’s definition: Syntax error(around "d").
(SIMPLE 132) 77— % 7 7 A VD ¢ DEFZRDOFHEIIBWTLEN LR 23D Y T3 (HED
BV Z D HRILTH) d.

133

(SIMPLE 133) In datafile, Around c¢’s definition<> and following data unmatch.
(SIMPLE 133) 7—% 7 7 A VD ¢ DEFRDOFIEIZB VW T<> & 5l &EH TG LT
WwWIHA.

135

(SIMPLE 135) Syntax error occured within [...] .
(SIMPLE 135) 7—% 7 7 A VD ¢ DEFRDFHEIIB VT T—FFHAD [..] OFIZED
MEEAELF L7

F—F T 7 ANIIBITFA"[ ]"OFOERENLFELS—LhoTnET.
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136 (SIMPLE 136) Syntax error occured within <...> .

(SIMPLE 136) 7= % 7 7 4 v ® ¢ DEBZRDEICB W TT— 7 HEXD <> OPIIHD
MEAZEA L E L7
T—=8 774 NMIBITB"< >"ONDERNPLELT — Lo TVET.

137 (SIMPLE 137) In datafile, Around c’s definition: Wild card in [] and following data mismatch.
(SIMPLE 137) T—% 7 7 A VD c DEFRDFEIZB T [ OHDOTA NV EA—FNEZD
BICH BT —IDBAEETT.

138 (SIMPLE 138) In datafile, Around c¢’s definition: Wild card in [] and following data mismatch.
(SIMPLE 138) 7—% 7 7 A VD ¢ DEFZDMEIZB T [ OHDTA NV FEA—=FELZD
BRICHDHT— I BAELETT.

139 (SIMPLE 139) The result dimension of parameter must be 1.
(SIMPLE 139) Parameter DS AERIZKIT | TRITFIHR D TEA.

142 (SIMPLE 142) Constraint object required in function call.
(SIMPLE 142) #3254 Y A% Y A THITIE R ) TR A.
HHRE 2 AT 20 HHIBE 3 A B% (deleteCo (), restoreCo()) DH L LTEHE X
N TW5 Constraint D4 ¥ A% Y APADPESINLE L7z, (deleteCo()/restoreCo() IZ
5Dl Constraint L HF SN/ A TV 27 FOARTY. Hlzid, deleteCo(x[i]+y[i]>=6)
RLETI—LhnET.)

148 (SIMPLE 148) Argument: inappropriate use of "superSet".
(SIMPLE 148) "superSet=" 2%% > 72 ICfEH S T 3
7T 7 FEROEMNT I superSet RN ICEDNFE L7z,

151 (SIMPLE 151) Set auto-assignment failed.
(SIMPLE 151) 251209 5 HEIMUAIZ T E THA.
BT 2 HEEMARM L L L7z, (B 2EEOHEEMZITbAIXESOULER
DHEE %D LD br) LA, ZORGIEBEGEF TH HEFEOBHTHB BN
TELRWHETELET.)

159 (SIMPLE 159) No dual value: the model has not being solved or has been changed since last

solving.
(SIMPLE 159) dual fiAMEE L ¥ A. EFLVERO TR VORI B EZ KD 2%, EF
WEBRMEDLY F L7
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160

(SIMPLE 160) Empty data can’t be casted to double.
(SIMPLE 160) 227 — % %*& double ~DF ¥ A M7 b E L7

F 7V 2l PO R Z Gl L 2 RZ2THH DT, double NF Y AMFHI L
BT IHEA.

163

(SIMPLE 163) No current value for empty constraint.
(SIMPLE 163) #ill#3X2322 7% & THlFIROMH (val) 2L A

BHELLZOATERIN TR WHEIKRISH L THREEZFARL I E LFE L.

164

(SIMPLE 164) Constraint "a" is empty and related value set to zero.
(SIMPLE 164) ZZO#lI#20 a" I BE T AfHIZ 0 L LTHAOSINE T

BHELLZOATERSIN T2 WHEIKRICSH LTl sfxL & LE L.

165

non

(SIMPLE 165) Dual value of Constraint "a" is assumed to be zero (Constraint is empty or model is
not solved).

(SIMPLE 165) #ll#)2 "a" OBIZEHT 0 L LTSN E T (—ELRKFELIT-o T E R
A).

KIFEL TV WIREETIE, Constraint ODBEEfEIZ0 & LTHANINET (BHTY).

167

(SIMPLE 167) Leftmost part of Constraint "XX" is used for output. contains more than two
constraints.

(SIMPLE 167) fill#J3 "XX" 12DV TIER D LTRGBS § (2L Lol %
BEATWET).

HENX XX PEBERRASIAZLAER ZOUECHMEIN2 e EH (co =
x[il<=y[il<=z[i] %) Z1{To 7254, ZOSRBEOM % T 5 L RODIADNED
bo ORI 2BMES I EINET 9347V 27 MCHET 2 EOSIRE
ZWL TSN

168

(SIMPLE 168) Objective can only be assigned once.
(SIMPLE 168) H 3% (Objective) 1249 A48 A —FED AW HETY.

HIBEBA~DORAZBEMITE 9 & L7z, (Objective 1Z1E 1 MDA DARDFHF I TW
£9)

169

(SIMPLE 169) Argument: "type" Error!
(SIMPLE 169) "type=" A%k > TfEibi £ L7-.

F 7V 2 MERKEOIEIET I type DIREN BN TH 5.

171

(SIMPLE 171) Inappropriate assignment to Objective: only "Objective=Expression" is allowed.
(SIMPLE 171) HIBI%L (Objective) (2R3 B 1E L £ RWRAAYTHILE L7z, "Objective =
Expression" D AH R T .

HIBE 0 L TEB 2 & L 2w HA Sz,
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172

(SIMPLE 172) Objective has not been assigned.
(SIMPLE 172) H B8 (Objective) (2K 3 AT b T EA.

EFNVZHEL (solve ) BIED) ITREFKD LA TOITWARW) HBEEEZEL L7

173

(SIMPLE 173) Dual member only exists in Constraints and Variables.
(SIMPLE 173) RO KUl 2 4 & B RPN OWTESHL L) L LF L7

IR EEBHEUNDOF TV 27 b dual [EZ S L F L7

174

(SIMPLE 174) Set data can not be transformed to Parameter by .val .
(SIMPLE 174) $£& Ofifi (.val) %#7%5 A — % (Parameter) [2Z# L k9 & L L7

4 OBURE val % B Parameter ICEML L9 E LT L2, (BSkE L CTHEEOHIRME
D IINF Parameter & FHMICILH) 2 LIZTEFTHA. FRLAVF VT LN THDOAT
9.)

177

(SIMPLE 177) No lower bound for empty constraint.
(SIMPLE 177) filf9 XD FRRIZFFEL T2 A. HlFA22=2CTF.

HELLZOATER SN TR WHIFRITS LTTFREZHRE S L LI L

178

(SIMPLE 178) No upper bound for empty constraint.
(SIMPLE 178) #1580 ERUIAFE L TR A, #il#H22 T

HELZOATER SN TR WHIFAUTS LT EREZHRE ) L LI L.

181

(SIMPLE 181) Argument: "from" is required in defining a Sequence.
(SIMPLE 181) Sequence % &3 A HEIZ1X, "from=" R E LI TT .

%l Sequence D EFIIBMET L from BN TV T EA.

182

(SIMPLE 182) Argument: "to" is required in defining a Sequence.
(SIMPLE 182) Sequence % % #3 A 121%, "to="fREILIHTT.

%l Sequence DEFIZBIEG L to BB TV EHA.

183

(SIMPLE 183) Argument: Either "left" or "oleft" is required in the Interval definition.
(SIMPLE 183) Interval % % 3% 3 A FEIZIE, "left=" 2" "oleft="ASWZHTT .

HiPH Interval D ERITBMET I Lleft 7213 oleft DI/EVBH N TV T HA.

184

(SIMPLE 184) Argument: Either "right" or "oright" is required in the Interval definition.
(SIMPLE 184) Interval % % 3%3 A FEIZ1X, "right=" 7" "oright=" 2S¥ZH T3 .

#iPH Interval DEFITIBLET I HL right 7213 oright DIEENBN TV EHA.

186

(SIMPLE 186) Argument: "index" is ignored in the Interval/Sequence definition.
(SIMPLE 186) Interval/Sequence % E3%3 A REIZ, "index="ZIFETE T HA.

#iPH Interval ¥ 721341 Sequence DEFRIIEMEY 1 # index 28N F L7z, (BETY. #
HLTHEITLET.)
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187

(SIMPLE 187) Argument: "dim" is ignored in the Interval/Sequence definition.
(SIMPLE 187) Interval/Sequence % 3% 3 A2, "dim="I13FETE T EA.

#iPH Interval ¥ 7213%1 Sequence D EFHIIEMT 1B dim 25BN F L7z, (BH T3, EH
LTETLET.)

188

(SIMPLE 188) Argument: "left, right, oleft, oright" are ignored in the Sequence definition.
(SIMPLE 188) Sequence % £3%3 A IRF1Z1d, "left=, right=, oleft=, oright="13fFE T& T A.

41 Sequence X EFKT H & &, BT left Z EIIMHEINT T,

189

(SIMPLE 189) Argument: "from, to" are ignored in the Interval definition.
(SIMPLE 189) Interval % % 7%3 A K2, "from=, to=" IIIFETZ THA.

#iPH Interval 2T H L &, B M from & to IFEH SN F T

190

(SIMPLE 190) Interval has no "val" member.
(SIMPLE 190) Interval ® "val" 2L L5 & L F L7

HEPH Interval ICXF L CHUIRME val ZBRE L T L7, (Interval ICval 2T 52 LI1XT
XIHA.)

191

(SIMPLE 191) No assignment is allowed to Sets having both index and superSet.
(SIMPLE 191) ##5F- & superSet % AR IZFED X 9 REGITH T2 EEORAITTE THA.
(T—% 77 A NVEHOADPFINTET)

I & CHESGZFOHEEG T LR AZITBY L LI L. (FEEOWELE Zor—
ATOEFEONRAIEILEINTEY, HEBEMOAY»HFINTT)

192

(SIMPLE 192) Problem in solve() before solution process (no result)
(SIMPLE 192) 7V T X LA ELTROME GRS TEEA)

¥ Y A 7 2 Numerical Optimizer 2SFj LB T I — 22 L L7,

193

(SIMPLE 193) Problem in solve(): XX
(SIMPLE 193) 7 )V 1) X & 9247 o0 i1 HE XX

O > A 7 2 Numerical Optimizer 2551 5 EHIC T — 2 LE LA BB D).

194

(SIMPLE 194) Problem in solve() (no result) XX
(SIMPLE 194) 7V ) X L FEATREDORE (RERDTE R A) XX

¥ P> A 7 2 Numerical Optimizer 255 HEFICL I — 2RI LE L (% L).

195

(SIMPLE 195) Index with SuperSet error.
(SIMPLE 195) Index & SuperSet O 7€ % i .

Superset L IRTDO EEADHRATATICFENH Y 7.

196

(SIMPLE 196) Objective function is constant.
(SIMPLE 196) HIWBIRAST v A% v e o TWET.

HIBEEBREK TH LI ENEFTIVOBRIC L > THLNR Y T L.
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(SIMPLE 197) Set of fixed element can not be a superset.
(SIMPLE 197) A Y N—EE L TV A5G % superSet & LTHHTAZ LIITEFHA

AL > THElE L7722 FE % superSet & LTHliBH) & LFE L7

198

(SIMPLE 198) Wrong argument (dimension number) for slice function.

(SIMPLE 198) B%4 slice D5 1%t QRITH) SIEL S H Y THA.

Slice I DB #L slice LEI L LTV ABESDORTHEUT THALENH Y T35,
FNZBZTVWET

199

(SIMPLE 199) Character-value("XX") appeared in constraint/objective definition.
(SIMPLE 199) SC#FIMiE ("XX") 23502 H MBI O ERICHN Th 7.

LFH XX AT HEASHRHR R Ao EZPICEHN T L. Parameter DfHTA
W) 2 BPTIE SCFH BN T WS EEEYRH ) $9.

200

(SIMPLE 200) simple_fprintf() ignored Set object in the arglist.
(SIMPLE 200) simple_fprintf() {35 [ 8D Set + 7Y = 7 VA2 EH L F L /-

simple_printf & Set DM ZITVEHA.

201

(SIMPLE 201) You cannot write constraint in simple_fprintf()’s arglist.
(SIMPLE 201) simple_fprintf() D5 [$lE O ICE xS Ao RITFLATEZ TEA.

Hilf % simple_[flprintf () DFIEILITFEA L F L 7=

202

(SIMPLE 202) {...} appears inappropriate position.
(SIMPLE 202) {...} 2SIE L ZZW I iZB I T w5

T—=5% 7 7 A VRIXFHIN THARBO®ER 2R ... OBIN LG54 E TS

203

(SIMPLE 203) Insufficient # of Data after {...}..{...} expected XX but found YY.
(SIMPLE 203) {...}..{.} IO & DD F—=FABHSAIETT XX FALETTAYY i D
9).

T 7 7 AVOERE () ZBWT, MFEINLE T -5 OBELRY 7.

204

(SIMPLE 204) Try to unlock Set with noname.
(SIMPLE 204) % Hi 7% L D4 % unlock() LL 9 & LE L7

HEHHEAORELRYE, BICESEINTVWRWVESIIHN LT unlock() Z MO F L7,

205

(SIMPLE 205) Any Set without name is already locked.
(SIMPLE 205) %l 72 L O E A3 12 lock() SN7ZIRE T DT lock() D I — VIEAET
2

BHEAEOEREL LY, BICESINTVWRVESITHT L Tlock) ZFUNE LA b ED
& lock() TNTWVW5BE W) KL DT lock() DI —IVIFARETY

206

(SIMPLE 206) Locked Set "XX" cannot be assigned.
(SIMPLE 206) lock() SN 7z4EE "XX" IZRATOILE L7z

HEHXX % lock) IC&oTaY Z LTWABDIZ, A fThREY LT L.
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207 (SIMPLE 207) Auto-assignment mechanism try to add some element[s] to locked Set "XX" In
setting object "YY".
(SIMPLE 207) 77— % "YY" O EDKIZ, HEMUAT lock SN TV EER "XX" ITEFED
Emahky)elLFLr
A XX % lockO) I2&koTay 7 LTWBEIZ, HEUAIZ L o TH LWEZEN S
NEHELTVET. YYNOTF—FREDHRTFICHEIH Y £7.
208 (SIMPLE 208) Note: Skip auto-assignment to locked base Set in assignment to XX
(SIMPLE 208) XX D#F-44A (lock %) ~O HEMCA IR S L F L 7=
FEH XX % lock() IZE>Ta Y 7 LTWABEEZ, HERAILI > TH LWERESENE
NEIELTIY (HELZL > THHRAN T =2 7 DADE—- FiZHoTWALED
B,
209 (SIMPLE 209) Note: Skip assignment to locked superSet XX
(SIMPLE 209) XX @ superSet(lock 1) ~OLAIZIHI S E L7,
FAHXX % LockO IXEoTHY Z LTWBDIL, RADfTbRE) LT LA Gl
Lo THBUAD T = v 7 DADE— FIZh > TS HEOELT).
212 (SIMPLE 212) User Termination(at Model Expansion)
(SIMPLE 212) . — 12 X % Wil (& 7 VIER)
KOEROBHIZL—FIZL IS ST L.
213 (SIMPLE 213) Warning from solve(): XX
(SIMPLE 213) & 7 V4TI L
BH Y A 7 2 Numerical Optimizer & 0 28 XX 25 F L 72,
214 (SIMPLE 214) Warning constraint#XX reduce to "YY" (always satisfied).
(SIMPLE 214) fill#3X XX &L F DS T3 "YY" (FIZHi/z S b).
XXX DEROMER, YY LW BOEITH 2SI N5HF0BNE L.
215 (SIMPLE 215) constraint#XX reduce to "YY" (never satisfied).
(SIMPLE 215) fill#20 XX 12 BT O3Sl T3 YY" (B 272 S e ).
B (e 0 XX) & TYY] ST, LTz shanwZedbhrh Lz 216
EREFICHN TS
216 (SIMPLE 216) Trivial and Infeasible constraint appeared.
(SIMPLE 216) %12 Infeasible 72 HIFAHN T L 72,
XXX ORHOKR, YY L) BOWSHITH$T I LTS 2wilillfrsHin Lz
(ROBROFER, MEPETATETHL Wb L), 215 ERKIBENET.
217 (SIMPLE 217) Internal Error XX

(SIMPLE 217) N [#E XX

W7 — XX T3 (nuopt-support@msi.co.jp NBHIHE L 7ZE W)
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(SIMPLE 218) The header column have XX fields, but row#YY has ZZ fields.
(SIMPLE 218) (N v ¥ —{FICIZ XX D7 4 — NV F23H Y 325, YY FHDFTIZ 22 D
T A=V ERDY F9).

F—=F T 7ANELTEZONIZCSV I 7ANDT 4 =V LT —TTY.
CSVI77A4NDT 4= FEIZTRTOIFTR—THRITNIERD TEA.

219

(SIMPLE 219) Only the header row and no data row exist.
(SIMPLE 219) 5-2 5172 CSV 7 7 A WIZIZAy F—47L2H ) THA.

F—F T FANELTELZLNIZCSV 77 A VIZIEAY ¥ —FTFLod ) THA.

220

(SIMPLE 220) No data row exist.
(SIMPLE 220) 5-2 5172 CSV 7 7 4 MIZIXARTAH ) THA.

F=FT7ANELTEZOLNZCSV 77 ANIZEZT—7E LTHRIRTE L8 E -
72Dy FHA.

221

(SIMPLE 221) Duplicate name "XX" ( field# YY and ZZ ) in the header row.
(SIMPLE 221) &40 "XX" 23\ v ¥ —fTCEHELTVWET (74— IV FFES YY & ZZ 123
nTwE9).

F— T ANELTEHEZOLNTZCSV 774 INVDANY ¥F—2RTATLENITES L 3w
TEHA.

222

(SIMPLE 222) Inappropriate field string "XX" at row# YY
(SIMPLE 222) 7 4 —)V K7 —% & L TA@Y) 22 305 "XX" 2SN T 7.

F—F 77 ANELTEHEZONIZCSV 7 7 A VIGEELGLTEPRS>TWET,

223

(SIMPLE 223) Empty field at row#XX, field# YY.
(SIMPLE 223) XX fTHD YY HEH D 7 1 — )V FH 22T

F—=FT7ANELTHRZLBNIZCSV 77 A NVIZZEDT 4 — IV PRS- TWET.

224

(SIMPLE 224) In reading scalar "YY" from CSV file "XX", found too many (ZZ) lines for scalar.
(SIMPLE 224) CSV 7 7 4 )V "XX" OB AN TTF—% "YY" Zitdb ) L LELLD, 20
T 7 ANIZIEEE 2ZZ AT OB ZIT S ) £ 3

FeF T ANELTEZONIZCSV I 7ANROANT—%E52 L9 LTWAES
WX, fTiEAy UM E— AT CTRITNIELR ) THAD, TN EOITEH Y $9.

225

(SIMPLE 225) Try to read data "XX" (with M index) from CSV file "YY" but it has too few(N)
preceding column(s).

(SIMPLE 225) 7— % "XX" (RFDEM) % CSV 7 7 AV "YY" bbb ) & LTwE T
25, HUMFIOFNCRT L R ETOFENF L2dH ) TEA.

F—=FT7ANELTHZONZZCSV 77 A NVDRIZFOEDPRY THA (RRAFOHK
WEAADL I E L TWEFT TV 27 VOEERPOLHESNETE, TNUHLOEZTRED F
HFA).
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227 (SIMPLE 227) Multiple data entry "XX" found in YY and ZZ
(SIMPLE 227) 7 — % "XX" IZDOWTOFLABRASYY & ZZ \ZHEBAO») L7
XX EWI ATV 7 PONEET =5 774V YY & ZZICBWC P EE®kLE L
72, TR EERIN TN EA 7 V27 P RRTALCICHAT Y. 231 FOX v -
veELHIZBNET.

228 (SIMPLE 228) Field#N of the first row (index) is empty. In reading data "XX" (with M index , 2D
format) from CSV file "YY" .
(SIMPLE 228) 7°— % "XX" (iRTF- O M, 2D #HX) % CSV file "YY" 22 HiiArd 9 & L F
L7ehs, ®AIDITDT 4 =V FN@HTE L TflibI o) H22TY.
XX EWH TV r7 bE 2D HFEXTIFATNS & X, BAOITIIEE R TOIHUDR
ZUFHITVITERAD, 74—V FENPEILRSoTVWET.

229 (SIMPLE 229) Error from XX, this object YY is not scalar.
(SIMPLE229) XX DI — V%4774 77227 PYYZAH T TIEH) FHA
AHN T —Th\wt 7Y =7 M asDouble() (double fENDZEHE) DI — N ZFT VT L7z

230 (SIMPLE 230) In datafile, Around XX’s definition: dimension of element [YY] should be same as
others.
(SIMPLE 230) 77— % 7 7 £ VO XX DEZDFILIZ B TR [YY] DRITLAM & F 7z o
TwIg.
BTN EF TV 27 P XXITHT BT —F OIOT, YY &0 ) IRFEBR O RRICHF % 5
TwEy.
a=[1] 3.0 [2 3] 4.0 [5] 5.0 ;
(EFVHNOERILFHNFR S NHEITD 07— shEd).

231 (SIMPLE 231) Multiple data definition found. This may cause performance deterioration. See the
message window duplicate items.
(SIMPLE 231) [{l—® 7= ¥ E#A =2 LH Y, N7+ -y A THEZH WD S
DE§. BEHELAMHIIOWTRAY -V EBHLTIZEW
T—YO_EEENS-OTHHLLEBNET.
options.multDataPolicy # 0 (774 )V ) ZHIFTI—I1C% ) 9. 0 LSHIEET
5EBELEOERERD, FTMFILLIEA,

232 (SIMPLE 232) Proxy object is used before set.Can be used only after declaration.
(SIMPLE232) # 7YV = 7 FHBEEWIHELNTVWE T . 7 V27 MIES LBICHH
LIz $EA.
BETAHNDHF 7Y 27 b (Parameter, Variable 2 &) #OEZRICHHL T L2
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234

(SIMPLE 234) XX is inappropriate as element in domain of DiscreteVariable.
(SIMPLE 234) XX & DiscreteVariable Ofii & L CABEY) T

DiscreteVariable & € ® domain ICEH TN WHOMOFENX L ERLBLEICH &
nEg.

B 21X x @ domain A% {a,b,c} D & &,

Boolean (x == "d")

DEHITENTGE.

235

(SIMPLE 235) Problem in domain of DiscreteVariable XX ( should contain only positive integer or
string).
(SIMPLE 235) DiscreteVariable XX @ domain 254S#E) T3 .

DiscreteVariable ® domain DHIZIFE DEEIPLFHITH L LE H D T4

236

(SIMPLE 236) DiscreteVariable XX ’s domain has no element.
(SIMPLE 236) Discrete Variable XX @ domain 252244 T7.

237

(SIMPLE 237) = is inappropriately used.== instead of = should be used to define equality
constraint.

(SIMPLE 237) = 2"A#YIfEbN TV ET. BZLL == D) TF. &EXHK %2 EH
THITE = (A TRI%L == 2V E9).

X+y = z;

D LY IZHFEAMRIOEFRI=2 B> THWGEICH I T

238

(SIMPLE 238) = is inappropriately used in definition of Set.
(SIMPLE 238) £G4l IC B VT = WA #EIfibhTnE 7.

239

(SIMPLE 239) DiscreteVariable XX has no domain.
(SIMPLE 239) DiscreteVariable XX @ domain 25E#H SN TV EHA.

240

(SIMPLE 240) DiscreteVariable XX ’s domain should not be indexed.
(SIMPLE 240) Discrete Variable XX @ domain 258 FfHT SN T E 9.

241

(SIMPLE 241) Table/Parameter a is indexed by more than 3 DiscreteVariables.
(SIMPLE 241) Table/Parameter a %% 4 2 Ll _E ® DiscreteVariable THRFEMIF SN TV 5.

242

(SIMPLE 242) ResourceRequire "XX"’s argument "duration" have to be Set of integer
(SIMPLE 242) ResourceRequire "XX" D5 [${ "duration" l3EHOELSTRITNIL Y THA.
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243 (SIMPLE 243) Constraint XX can’t apply to rcpsp.

(SIMPLE 243) fill# XX 1 repsp Tiddlk ) FidHk T EA.
repsp TIEKZ W ifill#) al1diff, valgroup FAVER SN GA I I T 7.

244 (SIMPLE 244) ResourceRequire is not defined for rcpsp.

(SIMPLE 244) rcpsp % #H 9 % DIZ W% 7 ResourceRequire 2SEFHR SN TV EH A

245 (SIMPLE 245) ResourceCapacity is not defined for rcpsp.

(SIMPLE 245) rcpsp % #iH 3 % DIZ44% 7% ResourceCapacity 2AEFK SN TWEHA.

246 (SIMPLE 246) All ResourceCapacity’s arguments "timeStep" are not same.

(SIMPLE 246) 5¢7z % ResourceCapacity D5 £ "timeStep" I1Z5-2 H N T\ 5 EEDE— Tl
HY EEA.

247 (SIMPLE 247) resourceXXdefined at ResourceRequire is not defined at ResourceCapacity.
(SIMPLE 247) ResourceRequire TxEFe S 11T A & XX A% ResourceCapacity 12 & S 1
TVWIEA.

248 (SIMPLE 248) Activity is not defined for rcpsp.

(SIMPLE 248) rcpsp & #1356 DIZWLE % Activity BEFR I N TV E A,

249 (SIMPLE 249) Immediate precedence use undefined resource "XX" .

(SIMPLE 249) & S LT 2 WHIE "XX" 2SE AT EATHF THbI T E§

250 (SIMPLE 250) mode "XX" used at Boolean is not defined.

(SIMPLE 250) Boolean TIRE L TWAE— F "XX" ZEZREN TV THA

251 (SIMPLE 251) Boolean times Boolean can’t use for rcpsp
(SIMPLE 251) repsp Tl —# D #ill#512 B> T Boolean [l L OFGIFFER TEX FHA.

252 (SIMPLE 252) Activity is not different to startTime, endtime, processTime in Boolean
(SIMPLE 252) —# D fill#5.® Boolean & startTime, endtime, processTime DFE D Activity 2%
BRI T

253 (SIMPLE 253) Activities are same in precedence

(SIMPLE 253) G647 HI#12 B W TR U Activity (28 LEATRIR2 G2 5w §
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255 (SIMPLE 255) can’t use Activity for general constraints.
(SIMPLE 255) —# O #ill#7012 Activity IZHW SN FH A, startTime, endTime, processTime
W LCRER LT 228w

258 (SIMPLE 258) modeXXnot defined at ResourceRequire set to Activity
(SIMPLE 258) ResourceRequire T LTV 7R WE— F XX 2% Activity (252 b TWw»
ESE

259 (SIMPLE 259) sourceActivity can use only defined Activity.
(SIMPLE 259) sourceActivity 1% Activity % 3% L 72RO A Mk £ 5.

260 (SIMPLE 260) sinkActivity can use only defined Activity.
(SIMPLE 260) sinkActivity & Activity % &% L 72RO AR F 5

261 (SIMPLE 261) Activity has index "XX" but mode has index "YY". (should be the same) .
(SIMPLE 261) Activity "XX" @ index & 5% mode "YY" @ index & 2S& 7% ) £§

262 (SIMPLE 262) Activity has index "XX" but mode is not defined.
(SIMPLE 262) Activity "XX" @ 5§42 mode 25 E SN TV EHA.

263 (SIMPLE 263) Activity"XX"’s argument duedate "YY"’s index is inappropriate .
(SIMPLE 263) Activity "XX" @54 duedate "YY" @ index 23572 ) 5

264 (SIMPLE 264) two Activities’ index are inappropriate in precedence.
(SIMPLE 264) JATHIFI D 2 DD Activity [T index 25572 0 9.

265 (SIMPLE 265) Can’t set weight for precedence. convert to hard constraint
(SIMPLE 265) EATHIFICEAZ HET A HIIHRTEA. HIT hard il & L THbIF
\j—

266 (SIMPLE 266) Can’t set weight for immediate precedence. convert to hard constraint

(SIMPLE 266) IR GATHIFNC EAZ RET A FIIH K T A. FI2 hard HlFI & L CTHReb
nFEs
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267 (SIMPLE 267) can’t use character for precedence’s time

(SIMPLE 267) JeATi#l# O W R E IS Eb i Tn ¢

268 (SIMPLE 268) index error between imprecedene and precedence.
(SIMPLE 268) IEHiJGATHI# @ index & 45%E SN2 EIRD index 23 FAR 0D T3,

269 (SIMPLE 269) define resource for immediate precedence.
(SIMPLE 269) i AT HI# ICEIEARE SN TV ERA

270 (SIMPLE 270) index error between precedence and precedece’s time.
(SIMPLE 270) JE47H1#) @ index & BERI4EE D index 2574 ) ¢

271 (SIMPLE 271) index error between precedence .
(SIMPLE 271) ZeA7Hl# DR PR FIAATFTT 5 S OH3H Y £ 3 HMhORT L [
fibnTwEEA.

272 (SIMPLE 272) defined multi resources for one immediate precedence

(SIMPLE 272) 1 D DB SEATHFN IO ERE SR E SN TV E T

273 (SIMPLE 273) resource is not defined at ResourceCapacity "XX"’s argument.
(SIMPLE 273) ResourceCapacity "XX" D5 ¥ resource 735- 2 5N TV EFHA

274 (SIMPLE 274) timeStep is not defined at ResourceCapacity "XX'"’s argument.
(SIMPLE 274) ResourceCapacity "XX" D5 [$41Z timeStep 735- 2 LN TV EHA

275 (SIMPLE 275) ResourceCapacity "XX" ’s index is not same as argument weight "YY"’s index
(SIMPLE 275) ResourceCapacity "XX" @ index & 514 weight "YY" @ index 237 ) £ 3

276 (SIMPLE 276) mode is not defined at ResourceRequrie "XX"’s argument.
(SIMPLE 276) ResourceRequire "XX" @5 $1Z mode 735-2 5N TV EHA

277 (SIMPLE 277) resource is not defined at ResourceRequrie "XX"’s argument.
(SIMPLE 277) ResourceRequire "XX" @5 2|2 resource 735-2 b TV EHA

SIMPLE~NZa7Jb BB NTT -8B T L



Al SIMPLEDIS—Xyt—YJ 193

Io—

IS—XAvyt—7

SitBA

278

(SIMPLE 278) duration is not defined at ResourceRequrie "XX"’s argument.
(SIMPLE 278) ResourceRequire "XX" @5 [$4|Z duration 235:- 2 LN TV EHA

279

(SIMPLE 279) duration is negative at ResourceRequrie "XX"’s argument.
(SIMPLE 279) ResourceRequire D5 ¥4 duration (CEHDEAHV LN TWE T

280

(SIMPLE 280) ResourceRequire has no data.
(SIMPLE 280) ResourceRequire {27 — ¥ DS E SN TV EHA

281

(SIMPLE 281) mode XX is not defined at ResourceRequire.
(SIMPLE 281) € — F XX 7% ResourceRequire {ZFE SN TWEHA

THERIEORRHICZR ) £5.

282

(SIMPLE 282) mode XX defined at ResourceRequire is not used.
(SIMPLE 282) € — F XX 7% ResourceRequire [ZEFHR SN TWEFTAMEDLN TV ERA.

THRRIEORRHICZR D £5.

283

(SIMPLE 283) resource XX ’s ResourceCapacity value is 0 at through TimeStep.
(SIMPLE 283) &ilit XX 238 A 7 ¥ 2 — VI 12 33> T ResourceCapacity DHAY 0 & 7% -
TWITg.

MO R ORI ) 7.

284

(SIMPLE 284) can’t use hard Constraint for rcpsp.
(SIMPLE 284) rcpsp 13— Dfill#I % hard #ll# & L THR A (T RELEAZS R
LUENH Y LY.

285

(SIMPLE 285) general constraint has negative weight for rcpsp.
(SIMPLE 285) —#t Dl NICADERD LG 2 5N TV ET.

286

(SIMPLE 286) can’t set weight for general constraint when use tardiness.
(SIMPLE 286) #lE i/ METIZ—# O HIFNICHEAZ 52 2 F TR T A (2T hard
k& LTfbh E9).

288

(SIMPLE 288) Objective completionTime has negative weight.
(SIMPLE 288) H BB %L (et DIEED5E TRZIR/ME) DEAIZHOMA L2 5 TnE
.a—
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(SIMPLE 289) can’t treat as hardConstraint for Objective completionTime.
(SIMPLE 289) H MBI %t (I DA D5 T I iR/MU) 13 hard fill#) & LT F3 R £
A

290

(SIMPLE 290) can’t set weight to tardiness.
(SIMPLE 290) # i Ui /AIMUIC X L CEAZ R ET 2F IR T EA

291

(SIMPLE 291) ResourceCapacity’s weight have to be positive value.
(SIMPLE 291) FHAEZIFEHIFIOEAIZ 0 LD KREWVHEO AL Z HNE T (-1 1& hard Hill# &
AREINET)

292

(SIMPLE 292) can’t set weight to ResourceCapacity when use tardiness.
(SIMPLE 292) 33 L i /IMEBF T E RIS EAZ R ET S HIIMETEA. £ 7T had
fl# & LCifbh ¥

293

(SIMPLE 293) use constraint which constructed by different Activitie’s precedence or only Boolean
when use tardiness.

(SIMPLE 293) #1121 i /MUK DO — i DO filF XIE 2 B 2 DD Activity D FAT LR
Boolean D A5 5 72 A Hll# DA O HI# 13K R A

294

(SIMPLE 294) can’t use equality contraint. use two in equality constraint.
(SIMPLE 294) 1 3E Ufie/IMURFIE R0 2 3800 iRk X2 A, REXHIR 287 &
TET

295

(SIMPLE 295) can’t define immediate precedence when use tardiness

(SIMPLE 295) #3138 AUt /MUK I HTSEATHIF L E RISk X2 A

296

(SIMPLE 296) can’t use constarint constructed by Boolean and Activity when use tardiness.
(SIMPLE 296) #1121 ine /MU X — & D ill# 5T Boolean & Activity 1R A9 5 FH13HIk
FHA.

297

(SIMPLE 297) can’t open Gantt’s dump file"XX"
(SIMPLE 297) Gantt ® dump % FEATREZ T 7 £ )V "XX" 24 —T kTR A.
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298

(SIMPLE 298) exist not indexing in rcpsp ’s Object(Activity, ResourceRequire, ResourceCapacity).
(SIMPLE 298) rcpsp D% 73 = 7 I (Activity, ResourceRequire, ResourceCapacity) (Z T4
HZH6NTWRWnwbDhdhh) £7.

299

(SIMPLE 299) resource XX defined at ResourceCapacity is not used at ResourceRequire.
(SIMPLE 299) ResourceCapacity T % S LTV % & XX 2% ResourceRequire Tl T
WIEHA.

300

(SIMPLE 300) ResourceRequire "XX"’s argument "timeStep” ’s dim have to be one.
(SIMPLE 300) ResourceRequire "XX" D5 [ "timeStep" |12 5-2 A H 41X 1 KL TR IFI %
DEEA.

301

(SIMPLE 301) ResourceRequire "XX"’s argument "timeStep" ’s val have to be integer.
(SIMPLE 301) ResourceRequire "XX" D5 [$L "timeStep" 125-2 2 £ HDERIZERTLRITI
) IEA

302

(SIMPLE 302) ResourceRequire "XX"’s argument "timeStep" ’s val have to start 0.
(SIMPLE 302) ResourceCapacity D5 | % "timeStep" I25-2 2 £ EDERIZ 0BT ) ThiTh
7% A

303

(SIMPLE 303) ResourceRequire "XX"’s argument "timeStep" ’s val step is one.
(SIMPLE 303) ResourceCapacity D5 # "timeStep" |25-2 AHEEDERIF 1 A A TR IFIX
) FHEA.

304

(SIMPLE 304) ResourceCapacity "XX"’s val is real.
(SIMPLE 304) ResourceCapacity "XX" DMHAYEE T, BHICWOHETET.

305

(SIMPLE 305) ResourceCapacity "XX"’s weights are real.
(SIMPLE 305) ResourceCapacity "XX" |25-2 HN/2HAZERO S OBH Y 3. EEIC
PnETET.

306

(SIMPLE 306) ResourceRequire "XX"’s weights are real.
(SIMPLE 306) ResourceRequire "XX" I25-2 HN72HAIZERDO L O2H ) £ 9. #HHKIZY)
DI\ETET.
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307 (SIMPLE 307) General Constraint "XX"’s weights are real.
(SIMPLE 307) —# Dl "XX" 1252 SN HAICERO D ONH Y £3. BHITHID
#BTET.

308 (SIMPLE 308) CompletionTime’s weights are real.

(SIMPLE 308) H %L (B DI DS TRZIHR/ME) 1252 HN 2 EAIZEE DO D D23
HoFT. BEICUVIETET.

310 (SIMPLE 310) multi Objectives are defined for rcpsp.
(SIMPLE 310) rcpsp \2B W T HIBEESHEHER I LTV T.

311 (SIMPLE 311) Objecive type is minimize for rcpsp.

(SIMPLE 311) repsp (238> T Objective IZ type=maximize 235-2 5N TV E 7.
HIB B/ MED AR R T 7.

312 (SIMPLE 312) waring: Objective function and general constraint are not defined.
(SIMPLE 312) rcpsp (2B W T HMBE S — oMb BRI N T E LA,

313 (SIMPLE 313) Activity "XX" ’s argument mode is empty.
(SIMPLE 313) Activity "XX" @5 [#{ mode {252 5N72HEGIZEZDDL DD T,

314 (SIMPLE 314) can’t define resource before condition in imprecedence constraint.

(SIMPLE 314) EHIEATHIFINICB W THRHRNOFICER 2B E T2 FHIIH kT A

315 (SIMPLE 315) tardiness only can use when define Activity.
(SIMPLE 315) tardiness (& Activity % %3 L 72REO AEH R T 5.

316 (SIMPLE 316) ResourceRequire "XX" ’s argument default is negative.
(SIMPLE 316) ResourceRequire "XX" O 5 | % default [ZHDEN G- Z 5N TWE T

317 (SIMPLE 317) only completionTime and tardiness are set to Objective for rcpsp.

(SIMPLE 317) completionTime, tardiness LA#} & Objective IZFET 5 FIEH R T EA.
repsp & W 256 D H

318 (SIMPLE 318) ResourceRequrie "XX"’s val have to be non-negative

(SIMPLE 318) ResourceRequrie "XX" IZHDE G- 2 5N TWE T,
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319 (SIMPLE 319) ResourceCapacity "XX"’s val have to be non-negative
(SIMPLE 319) ResourceCapacity "XX" [IZH DA G- 2 5NTWE .

320 (SIMPLE 320) ResourceCapacity "XX"’s weight have to be non-negative.

(SIMPLE 320) ResourceCapacity "XX" DHEAIZHDEN G2 ST T,
72720, -113 hard ZEIEHIFIOBRICZR Y 7.

321 (SIMPLE 321) ResourceCapacity "XX"’s mode "YY"is uninitialized.

(SIMPLE 321) ResourceCapacity "XX" ®E— F YY OULHIERAHHFETIZH ) A .
fLLTLZZ W)

322 (SIMPLE 322) Tardiness is set to Objective but Activity isn’t set duedate. tardiness is canceled.
(SIMPLE 322) HRYBI%LIC tardiness 233 % S LTV E 9754%, Activity IZ duedate 35-2 H
TwWIEtA. MENRMEIZITPRIEA.

323 (SIMPLE 323) (immediate)precedence contradicts.

(SIMPLE 323) (I5.10) JeA7Hl# O EATERIC T IE S ) 5.
324 (SIMPLE 324) multiple resource are given to immediate precedence.
(SIMPLE 324) B AT HIF BB OEHE LG 2 SN T E T

325 (SIMPLE 325) can not use sourceActivity when use tardiness.

(SIMPLE 325) ] 8 1L /IMERE L2 1S sourceActivity I W A2 FIGHR T HA.

326 (SIMPLE 326) can not use sinkActivity when use tardiness.

(SIMPLE 326) #1152 Ui /IMEIRFIZ 1 sinkActivity 1Z WA FIZHR T EA.

327 (SIMPLE 327) can not use DummyMode when use tardiness.

(SIMPLE 327) #3132 1Lt /IME R 12 13 DummyMode (3 W 2 53k T A

328 (SIMPLE 328) Activity times Activity can’t use for rcpsp
(SIMPLE 328) rcpsp Tl —# D ill#512 BT Activity WL O IIFERTEX FHA.

329 (SIMPLE 329) Activity times Activity.startTime can’t use for rcpsp
(SIMPLE 329) rcpsp Tl —# D Hll#I2 BT Activity & Activity.startTime DFE 5Lk T
EEHA.
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330 (SIMPLE 330) Activity.startTime times Activity.endTime can’t use for rcpsp
(SIMPLE 330) rcpsp Tl —# D #lI#70I2 8> T Activity.startTime & Activity.endTime DO 1
LR TE THA.

331 (SIMPLE 331) Activity.startTime times Activity.startTime can’t use for rcpsp
(SIMPLE 331) repsp Tld—# D fill# 312 B> T Activity.startTime & Activity.startTime DFg
R TE TEA.

332 (SIMPLE 332) Activity.endTime times Activity.endTime can’t use for rcpsp
(SIMPLE 332) rcpsp Tl — & D #ll#312 8> T Activity.endTime & Activity.endTime DF& I
R TEEHA.

333 (SIMPLE 333) Activity times Activity.endTime can’t use for rcpsp
(SIMPLE 333) repsp Tl — D Hill#312 B> T Activity & Activity.endTime OF& 135tk T &
IEA.

334 (SIMPLE 334) completionTime only can use when define Activity.
(SIMPLE 334) completionTime (& Activity % €% L 72FFO A CTX 5.

335 (SIMPLE 335) undefined Value XX at ResourceRequire is given to Activitiy.
(SIMPLE 335) ResourceRequire TEZE X LTV R XX A% Activity DFIHAEIC G- 2 S F
L7z

336 (SIMPLE 336) undefined Value XX at ResourceRequire is given to Activitiy.
(SIMPLE 336) ResourceRequire TREF S LT W24\ XX 2% Activity DFIIMEICG- 2 5 F
L7z

337 (SIMPLE 337) can’t fix mode for undefined Activity "XX"
(SIMPLE 337) L ST v "XX" IS L TE— FOREEZITAB) L LI L7

338 (SIMPLE 338) can’t give weight to fixActivity when set duedate
(SIMPLE 338) #3132 1 i /IMEIF IS fixActivity ICEAZ 5 2 2 F kT A

339 (SIMPLE 339) can’t fix endTime when give weight to fixActivity

(SIMPLE 339) fixActivity [ZHE A% 5- 2 7255 138 TRA OB E IR T A
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340 (SIMPLE 340) Mode Y Ywritten in Boolean is not in the Activity XX’s domain.
(SIMPLE 340) Boolean TIRE S N7z XX ZE— F YY Z# 2 FH0HRTEA
341 (SIMPLE 341) can’t give to modeOrder. convert to hardConstraint.
(SIMPLE 341) modeOrder #ll#IZEAZFZET HFIIM R TEA. BT hard #ill§) & LT
bhF
343 (SIMPLE 343) two Activities’ index are inappropriate in modeOrder.
(SIMPLE 343) modeOrder fill#J® 2 2 ® Activity T index 23% 7% 0 7.
344 (SIMPLE 344) index error between modeOrder .
(SIMPLE 344) modeOrder Hll# DHFTFIMOBRTIARLLET 5 0D ) T35 0MUORT &
FRE b THWEEA.
345 (SIMPLE 345) can’t define modeOrder when use tardiness
(SIMPLE 345) #1132 1L /MERF IE modeOrder fill# % @R T/ A
346 (SIMPLE 346) two Activitie’s mode num given to moderOrder is different
(SIMPLE 346) modeOrder Hill#J125- 2 5372 2 DD Activity XX, YY OHL) 155 E— FOH
BRZY IT
modeOrder HilfI1Z5- 2 57z Activity DHLY 9 5 E— FOEIZFELVLEDRDH Y £7.
347 (SIMPLE 347) can’t give same Activity to moderOrder
(SIMPLE 347) [il—® Activity % modeOrder Hl#125 -2 2 F TR T HA.
348 (SIMPLE 348) can’t fix XX’s endTime zero
(SIMPLE 348) #& THZ] % 0 \ZFE & $ 2 FHEH R A (XX).
349 (SIMPLE 349) can’t fix endTime negative value (XX).
(SIMPLE 349) Bl#GFZ] # A TREE T 5 FHITH R A (XX).
350 (SIMPLE 350) can’t fix endTime negative value (XX).
(SIMPLE 350) #& THi%] # A DM CHEET 5 HE A (XX).
351 (SIMPLE 351) can’t fix both startTime and endTime (XX).
(SIMPLE 351) BI#ER] & 3 THZ oW )7 %2 B 2§ 5 Fid ik T2 A (XX).
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352 (SIMPLE 352) can’t fix startTime over timeStep (XX).
(SIMPLE 352) timeStep % % 2. % W] O [ E 1347 7 ) FAH K T/ A (XX).

353 (SIMPLE 353) Activity list is not initialized.
(SIMPLE 353) fE3 U A b 352 5TV 2w Activity %% 0 3. HEI TR 21347
bhlEHA.

354 (SIMPLE 354) initialized Activity XX can’tbe YY
(SIMPLE 354) #IMl25- 2 572 YY % XX 3 5 FA

355 (SIMPLE 355) can’t give negative weight for fixActivity
(SIMPLE 355) fixActivity ICEDEADLG-Z 5NTVWET

357 (SIMPLE 357) XX’s time is fixed to a real number. omit to integer number.
(SIMPLE 357) XX OIFZIEBOMHETHEE SN TVET. BERIIALDOLNTT.

358 (SIMPLE 358) can’t set initial value to "XX".
(SIMPLE 358) XX \Z#EZ AT 2 HIT kT EA.

359 (SIMPLE 359) Inappropriate order’s are given to initial value. give order’s which start from "1" to
all Activity.
(SIMPLE 359) #FIMEIZ5- 2 5 N2 MEHEDAIETT JHFIE 1 16F D TETO Activity (2R
L5 2 TFaw.

360 (SIMPLE 360) can’t open file "XX"set by setNuoptWatchFile()
(SIMPLE 360) setNuoptWatchFile() Tix & L7z27 7 4V XX # HEXAAE— FTHIT &
Ao WOTT)r—2arTIZOT7ANVERCTWRWTL &9 .

361 (SIMPLE 361) can’t set defaultval for ResourceCapacity "XX .
(SIMPLE 361) ResourceCapacity "XX"IZ defaultval i3 5 F IR T EA.
defaultval & ResourceRequire 7 7 AIZDAHRITT .

362 (SIMPLE 362) can’t decide timeStep.given empty set to timeStep
(SIMPLE 362) A7 ¥ 2 — VA€ F ) 2 A. timeStep 1252 HNTEEDVEELRTT.
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370

(SIMPLE 370) The index dim of the Matrix "XX" should be 2.
(SIMPLE 370) 1741 "XX" D EFIZH 2 72 BEDORT-R2RICTIEH ) THA.

371

(SIMPLE 371) Inappropriate index dim of the Matrix "XX" or its Element. Now its index is dim
YY, but should be ZZ (as Matrix) or MM (as Element).

(SIMPLE 371) 175 "XX" (RFEDKTC ZZ) 12, RICYY OFEFEIAEESTT. 17514k %
BIO%S, WFEORITIF 2212, ERZHTOLS, IRFORICIE MM TR IFNER D
THA.

372

(SIMPLE 372) The Matrix "XX" is null. The SDP constraint on this matrix is ignored.
(SIMPLE 372) 741 "XX" 12722 CT¥. Z 5N § 4 IE @l 3 mi sh 5.

373

(SIMPLE 373) Weight coefficients of the constraint "a" is inappropriate.

(a: Quadratic b: Linear) = (XX YY).

a and b both should be non-negative.

(SIMPLE 373) filfy5 "a" &7 A MREAAIETT. (a Kb —&K)=(XXYY). abtd
WEELZETRITNIZR) A,

374

(SIMPLE 374) entryVariable should not be called (DFO specific).
(SIMPLE 374) entryVariable (& DFO 7 K% v B HOREETT .

entryVariable |& Derivative Free Optimziation 7 N7 » B OFEEE T3,

375

(SIMPLE 375) count/max/min/argmax/argmin contains DiscreteVariable.

(SIMPLE 375) count/max/min/argmax/argmin 7% DiscreteVariable % & A T\ 7.

count/max/min/argmax/argmin 7% DiscreteVariable % & tr B % Hill#y 3/ H 0 B B o % 7
W) 2 LI TE EHEA. 0-1 D IntegerVariable (type=binary) D AT HE T .

376

(SIMPLE 376) 1st argument of count is inappropriate type.
(SIMPLE 376) count D D5 IEA, [ <=1 X [<= B H LT (B >=1 X [>=%&
Bl bAoEE LT,

count DA DG BORDEIEEL TWEHDLRLED 5.

R <= K <= EH

EH >= R >= B

DAHUEETT (F, TRICHYT 2 @HO VT hr—D I3 EmK).
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377 (SIMPLE 377) Format string of simple_[f]printf running out.
(SIMPLE 377) simple_[f]printf O FHRXIFENIH L CHIEDRE Y %< %) L7
simple_[flprintf DFIHUIK LTT7 4+ —< v PXFHIDBRED THA.
COXy =TIV EDDVTT 4=y PFHIERY 2 o Z2fFiA R I N
R

378 (SIMPLE 378) Uninitialized object passed to simple_[f]printf.
(SIMPLE 378) simple_[flprintf {Z¥I{LI Tt Ty =7 M E L7
HEWOF 7V 27 b, HE50VIEFETEINLV if LOPTHEEINLE TV 27 bAF
simple_[flprint OF|H & LTHEINT L.

379 (SIMPLE 379) Try to convert uninitialized object to Parameter.
(SIMPLE 379) fllfbt ST vt 7Y = 7 % Parameter (B L XH & LF L7
HEWMOFT 7V 27 b, H50IE, FTINRVif LOPTEFSEINLA TV 27 M,
AOPTEHEE LTfibhE L7

380 (SIMPLE 380) Try to display uninitialized object.
(SIMPLE 380) #Mi{b &N T iawnt 7Y =7 F2FIRL LI ELE L
HEWOA 7Y 27 b, HAHWVIE, FETENBVif LOPTEF IR 7V 27 M %
val.print() ZETHFERLEH)ELFE L

400 (SIMPLE 400) the dimension of reference object XX and reference object YY are not suitable.
(SIMPLE 400) 24+ 7V 27 N XX EBWA T 27 b YY DRITVBELELEFLA.

401 (SIMPLE 401) reference object XX cannot be converted into vector.
(SIMPLE 401) Z8+ 7V = 7 b XX 1ZRX7 MVIZEBRTE THA.

402 (SIMPLE 402) reference object XX cannot be converted into scalar.
(SIMPLE 402) 24+ 7V 27 N XX ZA N T —ICE|MTEX T HA.

403 (SIMPLE 403) because the dimension of reference object XX and reference object YY are not
suitable, inner product is not computable.
(SIMPLE403) 24 7Y =7 P XX L B4 7V =7 b YY ORIEAHESG L7z, W
BdEtHTE A,

404 (SIMPLE 404) because the dimension of reference object XX and reference object YY are not
suitable, addition and subtraction are not computable.
(SIMPLE404) Z8A 7V 27 P XX EBBA TV 27 b YY ORTTHVES L RW20, I
WEFIITE I EA,
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405 (SIMPLE 405) because the dimension of reference object XX and reference object YY are not
suitable, multiplication is not computable.
(SIMPLE405) 284 7Y =7 b XX L BHA TV 27 b YY ORITEHIEG L7z,
HIEFHHETE I RA.
406 (SIMPLE 406) reference object XX and scalar YY are not compareable.
(SIMPLE 406) i+ 7V 27 N XX E A A F—YY 3K TE FHA.
407 (SIMPLE 407) because reference object XX is not square matrix, the trace of it is not computable.
(SIMPLE 407) IE HATHI Tz, A7V 27 P XX DO ML —RIFEHHETX EFHA.
408 (SIMPLE 408) not-square matrix object XX was given into the argument of logdet.
(SIMPLE 408) logdet D5 I IEHITHTHR WA TV 27 M XX 5261 F L7z
409 (SIMPLE 409) indexed matrix object XX was given into the argument of logdet.
(SIMPLE 409) logdet D5 IR FMN EDITHNA TV 27 M XX 5261 F L7z
410 (SIMPLE 410) function sum of reference object XX is not computable.
(SIMPLE410) Zl8+ 7Y 2 7 b XX @ sum 33 TE T ¥ A.
411 (SIMPLE 411) the multiplication of reference object XX and indexed parameter is not computable.
(SIMPLE 411) Zl4 7Y = 7 b XX & iRFAT & Parameter DFEFIIFIHETE T HA.
413 (SIMPLE 413) substitution for indexed reference object XX is prohibited.
(SIMPLE413) iIRFMNEDSHEA 7V 2 7 b XX ITHTAHMRAREEEEhTnET.
449 (SIMPLE 449) error occurred by matrix or vector arithmetic operation.
(SIMPLE 449) 1751 £ 7213 X2 MV OEGECTHENEAEL T L2
450 (SIMPLE 450) Try to operate "YY" on empty set "XX"
(SIMPLE 450) ZZOHEA "XX" 12 LT BE YY" 2TV E L 7=
451 (SIMPLE 451) Try to evaluate null-element.
(SIMPLE 451) Z2O %8G D EFZEDENRXOFHHOBFICSR I L7
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500 (SIMPLE 500) Argument: "nodes" must be a 1-dimensional set.
(SIMPLE 500) 5[4 "nodes" 13 —RIEDHEATHRITNITZR ) LA,

501 (SIMPLE 501) Argument: "arcs" must be a 2-dimensional set.
(SIMPLE 501) 5% "arcs" 13 2 RITDEE TR ITNER D TEA

502 (SIMPLE 502) Inappropriate class type in "[]" function.
(SIMPLE 502) BA% "[ 1" DFIED 5 A THELLSH Y THA.

503 (SIMPLE 503) Object name can’t be empty.
(SIMPLE 503) + 7 ¥ = 7 P28 T

504 (SIMPLE 504) Object name can’t be empty.
(SIMPLE 504) + 7' ¥ = 7 N4 28T9.

505 (SIMPLE 505) Inappropriate class type .
(SIMPLE 505) 7 5 A% 4 7HIELL H ) THA.

506 (SIMPLE 506) Object name can’t be empty.
(SIMPLE 506) + 7Y = 77 NAH 2T,

507 (SIMPLE 507) Inappropriate class type .
(SIMPLE507) 7 A% 4 TISIEL B ) HA.

508 (SIMPLE 508) Assignment: Inappropriate class type .
(SIMPLE 508) f AOWAD 7 5 A5 4 THEH L EEA.

509 (SIMPLE 509) Assignment: Inappropriate class type .
(SIMPLE 509) fR AOTWAD 7 5 A8 4 THEH L EEA.

510 (SIMPLE 510) Inappropriate class type .
(SIMPLE 510) 7 5 A% 4 7HIELL H ) THA.

511 (SIMPLE 511) Internal Error!
(SIMPLE 511) ¥ A 7 2 NER D [ 3E
WL —T3 (nuopt-support@msi.co.jp ~NBHAT S 72E\W,)
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514 (SIMPLE 514) No such file: "XX".

(SIMPLE 514) IRD 7 7 4 WIZHFAE L T/ A. "XX".

515 (SIMPLE 515) Must be Minimize/Maximize Objective.

(SIMPLE 515) Z Z & Minimize/Maximize (H JBI%) TR FUE R ) THA.

516 (SIMPLE 516) No Minimize/Maximize Objective exists.

(SIMPLE 516) Minimize/Maximize (H lB%0) 2L TEA.
517 (SIMPLE 517) Only Expanded Variable’s current value can be changed.
(SIMPLE 517) Z%(® current i % EHHEIIZKO L H & L L7
518 (SIMPLE 518) Argument: inappropriate use of "changeable".
(SIMPLE 518) 5 |%% "changeable" O ASIEL K H D FHA.

519 (SIMPLE 519) Argument: "changeable" must be O or 1.

(SIMPLE 519) 514 "changeable" 1212 0 7213 1 LR ET S ENTE FHA.

550 (SIMPLE 550) Elements of a empty Set are expanded.

(SIMPLE 550) ZZE G510 L CRTOREMEZ LIS & LE L.

551 (SIMPLE 551) Inappropriate semidefinite constraint on "XX". RHS must not have movable index.
(SIMPLE 551) 1751 "XX" {22 W T OPIEEEHF DAL —EIZEE ) THA.
PIERMERIFIOFA LI ali]l R E, BT 5% index #ffEo723F A= hFNh L LML T—
TY. ald]l ZEDLEIITHTRA.

552 (SIMPLE 552) SymmetricMatrix "XX" has index "YY" out of its dimSet.
(SIMPLE 552) X #5414 "XX" DA ¥ 527 A2 "YY" A% dim TH 2 SN H DI T
PR D EROBRT A din TH 2 DNIZH#PAZ IZALZ LTV E T, FTHIEZEORA
IZOWTIRHBRAEE ST HEA.

553 (SIMPLE 553) In a recurrence relation, evaluation of "XX" is circular.

(SIMPLE 553) #i{tX BT, 7YV x 7 b "XX" OFHMHEiAGEERL £ L7-.

WAL TER SN A 7Y = 7 b OfEFHli 0@ CERIILADMERZ EATHD Z N
HPLE L @i el LTARETY.
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554 (SIMPLE 554) Inappropriate evaluation in a recurrence relation.

(SIMPLE 554) #i{tXE£HPICIEL vt 72 = 7 b OFHliA Thh E L 7.

WEXICL 247V 27 FOMOERRPT, TOF TV 27 PAGOFHENEF S NE
L7z, @b N CTERINS A 7V =7 + OMEEHliE, it g RkPiZi3frz A,
555 (SIMPLE 555) In a recurrence relation, to use "setOf" is forbidden.

(SIMPLE 555) #i{b g "setOf" 2fli) 2 L I3 TEX FHA.

WL E 247 Y 27 b OEDEREH T set0f BN SN T L7z i b UEsk
H Tl set0f ARZEHTE I EA.

556 (SIMPLE 556) In a recurrence relation, to define constraints or an objective is forbidden.
(SIMPLE 556) #i{LoX05E #H 2l X2 HIVBE O ERIT TS LA,

WLXIC L 247V 27 FofioE#EET T, NS ENEROERIZINE L.
HALAER P TR HWEBOER I TS IEA.

m #IE> X7 Lnx Numerical Optimizer DIS—/Z&XvE—Y

B Y A 7 A Numerical Optimizer £XMEDM )] § 2 L7 —/ & x v £ — Vi,
o BB 2 A 7 2 Numerical Optimizer AT OEFH R TRt S /- 7 — /&

(WuoPT #75) IT—/BEEX =Y

e NTFTA—FIZHT A LS — /&Y

(PARAMETER %) LITI—Avt—3

MPS 7 7 4 VIR ICHB S o — /2

(MPS FILE & &) IS5—RAytb—

o LP 7 7 A WIHRKFIZHI SN/ 5 — /84

(LP FILE &75) I5—Ayvtb—

DAFHETY. TI5—RXvb—IiF, EHEHT (WindowsGUI TlE 1 7 OFEREM) b Eh T .
SIMPLE 2 — FEY 22— VOBAICIX

ex2.smp:10:error: (SIMPLE 193) 7V IV X AFATIRED[HE

ex2.smp:10:error: (NUOPT 10) IPM iteration limit exceeded.

REDEHIZ, SIMPLEDL T — Xyt =IO~ LTEREINETH, ZHIET) ¥ 7Sk
SIMPLE %33 3 A 7 2 Numerical Optimizer Z &) L TW A Z > T\ 57O TT.
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A2.1

#IE> X 5 I Numerical Optimizer DTS5 —/Z&

IS5 — BT AMBORBIC RN L] EHDHTT—DLEIZIE, 7 74 VA~OEEER
ST AN TR IRA. BEIDH D EH DT —DLEIITREMEDRIED e WFEZ —b
AL ET.

I

B
don U

—_—

(NUOPT 1) memory error in preprocessing.

HIALEEER CRT A £ ) 2%, Wi EE A — N—LE L7z (4L

(NUOPT 2) infeasible (linear constraints and variable bounds).

RRIZHFI R 25 0 BT BREE O 72 D I ZH AT infeasible & 72 5 T\ 5 Z & HYETALELER TR
maInE Lz %L

(NUOPT 3) neither valid objective nor constraint in this model.

E7V (RE) CHWEES S0P H ) A, B2 L)

(NUOPT 5) infeasible variable bounds.
(NUOPT 5) infeasible integer variable bounds.

BRI D U IEBEFEH O T REF O 720 2T infeasible & % - T2 2 & ASH]
B CHIM SN T L7, CERBEBABEEIEIER T 282 ETRZRS ATV AYE
SFICHAELIT.) MR L]

(NUOPT 6) unbounded (linear constraints and variable bounds).

POIEHIR & 28O TR S RE O ERGER A TR L1375 5 5w 2 & DSHLEE CH E S
nE L7 [it%z L)

(NUOPT 7) internal error. [[NERIV —F ~ 4]

WL T =254 LE L7
(nuopt-support@msi.co.jp & ZHifE < 223w, [fEHIZ% L]

(NUOPT 8) memory error in optimization phase.

RIS B W T EA ) MR E 2 A — N—L X L7 [l L)

(NUOPT 9) step reduction limit exceeded.

ERRE T IV TY X LIZB T step reduction DREAGE X, wBLETHIEEF->TLE
WE L2 (MTARWRHEIZERER T VT Y X228 L7465, B2 infeasible T
HELEITEEIT). B Y]

10

(NUOPT 10) IPM iteration limit exceeded.

WREEO RS ERZBRZ F L2 (FRIERICIRE L 2 W4a12id 150 [mTd. /<
5 X —% 7 7 4 VHh 51 criteria: maxitn =300 & L CRETAH I ENTETT). LD
H0]

11

(NUOPT 11) infeasible.

B FETANRTH L EHESNET L2 BEH Y]
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(NUOPT 12) heap memory for NUOPT process exhausted.

(NUOPT 13) unbounded.

MEDREMPHRTENZ EPEINT Lz, BHH 0

14

(NUOPT 14) integrality is violated.

BRER 2 SUREICRAREDNN 2 8 L2720, BEERDPERLE %o TR WE
HhEhTwId. HdH0)

15

(NUOPT 15) F-{%:44 misapplied to ] &

ML R I BARE S B S E ) E LCwEd. (% L]

16

(NUOPT 16) Infeasible MIP.

RAEBETE M EICEBRSHEE L W2 E2%h 00 £ L7z (LP/QP #RFAES I X
$9). HHdH D)

17

(NUOPT 17) B & B node limit reached (with feas.sol.).

SEREEICBOWTAERT AT ERS LRE2#z ¥ L7, REMRTHLIRIAIETH D
FHAD, BEMIIESNTWES. (branch:maxnod ZRE L72HE). [HHdH D)

18

(NUOPT 18) MIP iteration failed (with feas.sol.).

IAEBREED IV — T2 CHAEMEESIC X o TR L F L. BEfCTh AR
HHFEAD, BEMIEONTHET. D D)

19

(NUOPT 19) B & B node limit reached (no feas.sol.).

17FHELFECTED, BEMIHRONTHERA. LP (QP) MM INTT. [
]

20

(NUOPT 20) MIP iter. failed (no feas.sol.).

I8FEM LT, BEHIHONTWEEA. LP (QP) A I NET. [#
Hd 0]

21

(NUOPT 21) B & B itr. timeout (with feas.sol.).

HEETI 2 DT A A OIS 2 7 2 Numerical Optimizer O F2 B A _F R % B
AF L7 RETHLHAEED ) AN, BEMFIHF SN TWE T (branch:maxnod %
B L7E). IS D]

22

(NUOPT 22) B & B itr. timeout (no feas.sol.).

20/ EF L TYA, BEEIESONRTHWEEA. LP/QPEMMESH DN T4, i)
H0]

25

(NUOPT 25) Can’t open file in current directory [no 7 7 £ JVF$H made]

M7 74N (sol 77 ANVE) OF—F VIEMLEZOTH 7 7 A VB HENTHE R
A. (BETY. FHREITOIET). (BB L)

26

(NUOPT 26) LP/IP module cannot handle NLP.

LP/IP € ¥ 2 — VCIERIERTMBEZ M 9 L LE L7z (L& L]
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27 (NUOPT 27) SIMPLEX iteration limit exceeded.

HAREO BN D ERE A —S—LE L [dH 0]

28 (NUOPT 28) higher-order method is only for LP.

FEARTE R B AR H OWNFESEH S X ) L LTwE . [l % L]
29 (NUOPT 29) iteration diverged.

MOERTEE S OWNEED TR L X L7z, 5 1)

30 (NUOPT 30) terminated by user.

I—FORRIZEVEHREOME 2T L7z, 50

31 (NUOPT 31) B&B terminated by user (with feas.sol.).

AR SO FE P L — P ORIC L VEHROME 21TV E L7z, ®EHTH 5 RAEIE
b EEAN, BEBIBOSATVET. (HEH Y]

32 (NUOPT 32) B&B terminated by user (no feas.sol.).

3IHFEFUTTAS, BHEIEONTVETA. LP/QP A ENE S, R
H0]

33 (NUOPT 33) Bound violated.
ZEOETREZARIER L T RHAHN IR THT Y. EXLTWLEE, %7 7
AV (¥s0) T'INFS"EFREINTVET. A7 — Lo (HEHRRPEBDHED A+ —
F—DEPH L) MEEBbh T, NEETHCTW A1 EIESRAZ /S
LTENTTLLEND Y 3. (L]

34 (NUOPT 34) Bound and Constraint violated.

ZHB L CHHRAO ETREFBEICELL TV ARSI TWET. ERXLTWS
A&, %7 7 4V (xsol) TINFS"EFIRENTVWEY. A7 — o (#Hl#P%
BOMOF =¥ —0EPH L) BEEBRbhEd. WREETHCTWLEIZIE L
SN S LTETTH2LENHY T, HENH Y]

35,36 (NUOPT 35) Constraint violated.

(NUOPT 36) Equality constraint violated.

HFRO ETREABISERI L T RHBHA IR TOET. #EXL T2, #
774NV (¥s0l) T'INFS"EFRENTVET. A7 —voEw (HHXLEROMD
F—=F—0EFH L) BEEEDLIET. WREETHC TV A3 IREM 2/
S LTETTLLEND) T3, BHIH Y]

B H
do

37 (NUOPT 37) B&B terminated with given # of feas.sol.
options.maxintsol THEE L 7250721 OBEEI K R SN THRe 2 Ik L F L7-.
(#7180 ]

38 (NUOPT 38) dual infeasible.
) A% — MREISEE) S N5 B RO 70 v A TR RS S E Lz #
HH 0]
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(NUOPT 39) IPM iteration timeout.

options.maxtim TiX & L7z LT, WHREORES Y A 277 ML E L7z [l
HHY]

(NUOPT 40) SQP iteration limit exceeded.

SQP (Isqp,tsqp,slpsqp) PFAEAS FIRZBZ L7z MOTVT) XL 2 BHL 723,
Pl 0]

41

(NUOPT 41) SQP internal error.

SQP (Isgp,tsqp,slpsqp) DFEATHIINEM L =T —038EL F L7z, o7 VT X8 %
BRLLZES W, B

42

(NUOPT 42) You cannot apply crossover for MIP

43

(NUOPT 43) B&B memory error (with feas.sol.).

SR RE L DFELTHIZ, options.maxmem TRXE L7z A€ A —N=25Z ), FET44E
IELF L7228, FEfFWREEELOATHYET. EH 0]

44

(NUOPT 44) B&B memory error (no feas.sol.).

IR EFEDEATHIZ, options.maxmem TREE L2 AE) A== ), FET2E
IELF L7 ETWREEIAEONATWEEA % L]

45

(NUOPT 45) B&B gap reaches under the limit.

RO ED options.gaptol TH-2 HM72 L) b/hEL %) FL72DT, HiREd% &
ILLES. (s 0]

46

(NUOPT 46) Continuous Variable Z2#(%; cannot be included in model for wcsp.

WA E G OMELY wesp TIFZ D L LE L7z, wesp IZ#mEEZHH) 2 L3 TEF
A, [EN% L]

47

(NUOPT 47) Integer Variable 2534 should be declared as "binary".

0-1 LB U OBBAERMDPENTVE T, wesp Z—ROBBERZH) LB TE
FTHA. IR L]

48

(NUOPT 48) Variable Z (% appear in two selection ().

TP ED selection (2 F 72h5o THNTWAS 0-1 BEZEHIENRT L BB L)

49

(NUOPT 49) Variable Z %44 is fixed to infeasible value.

0-1 BEZEHH 0, 1 UMDMEICEESNE Lz, B L)

50

(NUOPT 50) Both of two variables Z %% 1 and Z (%4 2 cannot be 1.

P11 EERL 2 OMKIZ (H—D selection IZHNTWADT) Ml 1IZHhbHT L
NTEFTLA. HHIRL]

51

(NUOPT 51) F#5:44 is currently not available without SIMPLE.

wesp 3 & U global & SIMPLE 12 & o CTEFS N-REICKH L TORARTY. L%
L]
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52 (NUOPT 52) #4(- th selection () statement has no movable binary variables.
SIS B ZERATT R TEE SN TV DAFFEL 2\ selection () 2% [#HF] HFHICH
nE L7 [zl

53 (NUOPT 53) Constraint ll#)344’s weight is fifi should be -1 or non-negative value.
HALELTIE-1 D LLRBIFREDEE G2 ALY TEA. %L

54 (NUOPT 54) Constraint #ll#)3\44’s weight is fifi should be -1 or non-negative value.
HALELTE-1 D LLRBFRDEEG 2 REERY TEA. %L

55 (NUOPT 55) exterior solution obtained.
S (lepmjtepm) AAFERSF 2 BT W2 ML L LA /87 A =% exrho (7
74NV M 1.0e4) ZRELSKET HEHZLWRREDVDH ) 325, €HLTHIDLT—
B BHEITE, MEPFEITATRTHLWRESH Y 3. M H D]

56 (NUOPT 56) 7 K% > {& %k not installed.
HEDT K4~ (global, DFO) %54 ¥ A b— L& N TR WIRET, HEOT K+
HeezAHLES E LT L.

57 (NUOPT 57) You cannot use any method but "rcpsp” for model with Activity.
Activity DEZRDHHIZEHD LT, repsp UMD AV FEFEHL L) ELE LA [#
M7 L]

58 (NUOPT 58) You cannot use any method but "rcpsp” for model with ResourceRequire.
ResourceRequire DEFRDH HIZHHD LT, repsp UMDYy FEBHL LI ELEL
7. 7R L]

59 (NUOPT 59) You cannot use any method but "rcpsp” for model with ResourceCapacity.
ResourceCapacity DEFRDH H IS D ST, repsp AN D AV v FEBHL LS &L F
L7z 7L

60 (NUOPT 60) You cannot use any method but "rcpsp” for model with tardiness and
completionTime.
H 1 BI%A tardiness/completionTime (Z3E SN T WA DIZH D 5T, repsp IAFD XV v
FE@EHLI)ELE LA %L

61 (NUOPT 61) You cannot use any method but "rcpsp" for model with sourceActivity.
sourceActivity DEFHVDHHIZHHD ST, repsp IO AV v FEREHL L) L L
L7z 7% L)

62 (NUOPT 62) You cannot use any method but "rcpsp" for model with sinkActivity.
sinkActivity DERDVHAHICDEDST, repsp DA AV v FEEHLLEHIELEL
7z PRI L]

63 (NUOPT 63) You cannot use Variable for "rcpsp" .
repsp 13 Variable iZH W2 HE kA, R L]
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(NUOPT 64) You cannot use IntegerVariable for "rcpsp” .

rcpsp & IntegerVariable (MW 2 HAHRERFA. [E % L]

(NUOPT 65) failed to generate any initial solution

repsp ICB W THI ARSI R L F Lz 72 L)

66

(NUOPT 66) can’t find feasible solution.

repsp (2B W THETIREM 2/ 2 HAHR TEATLZ I %2 L]

67

(NUOPT 67) DiscreteVariable (Z%(%) ’s bound: [a,b] and domain: {..} conflicts. (Regard

Bound as a definition).

DiscreteVariable DEFZ I N/-#HIPH T2 TZ EDTELW ETREH-26NF L
7o 7L

68

(NUOPT 68) can’t open saveFile for restart

repsp ICBWTY A Y — MEWMERGFTE2HD T 7 A Vet —T Y HERFLEATL[H
W7zl

69

(NUOPT 69) can’t open loadFile for restart

repsp ICBWTY A Y — MEHEGRAALLED T 7 A Vet —T VHRFHEATL[H
Whz L]

70

(NUOPT 70) initial order is invalid between XX and YY . activities related imprecedene have to

continue.

repsp [CBWTHIMIR L LCAIERIEFEY?G 2 5N E Lz Bkt IcBEfRs 5
Activity DMAFIZERE L T RITNE %) A, L% L]

71

(NUOPT 71) initial order is invalid. XX’s order have to be previous to YY by way of precedence.

repsp BV T L L CARIERIEFE G 2 5 FE Lz, SBITBRTH % Activity X
ZOMEFEIRTFONLTFTIER ) THA. B2 L]

72

(NUOPT 72) infeasible MIP (preprocess).

B BV CTHEATI R N E I E L T L7

80

(NUOPT 80) # of variables(MM) reached size limitation for XX (NN).

HAEBHE VOIS A 7 2 Numerical Optimizer € ¥ 2 — W23 5L BOBOHIED 720,
COMEEMSZLITTEIHA. R L]

81

(NUOPT 81) You cannot use any method but "wcsp" for model with DiscreteVariable.

DiscreteVariable % & Lo HEIC wesp UMD HFIT#EH T A, L1 L]

82

(NUOPT 82) Trust region too small

B D “UEDI R L 2D TRIFEEA/NS 2D FEZ Lo TETZEILL
E VRN

83

(NUOPT 83) Feas.sol found (numerical error in B&B).

SRR E O @ TR R EASS A, FEATWRERRIED L T 0 F L7228 Mo REE
Ehh A, BEHHD]
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I3 Io—Xvte—7
&S B7L
84 (NUOPT 84) You cannot use "wcsplp" for model with nonlinear functions.
wesplp (ZIERIE 2B E SO REICITEHTE EFEA. % L]
100 (NUOPT 100) Cannot open NUOPT License file:
UNIX/Linux iD I A4 £V A7 7 A VEHL ZENTEXTHA.
101 (NUOPT 101) Invalid License file:
UNIX/Linux RO 5 4 £ ¥ X7 7 4L VORNFICHEED ) $7.
102 (NUOPT 102) Machine key(YY) not consistent to License file:
UNIX/Linux fiD 54tV AT 7 A VBTHHOT Y Y EBESELTHWIERA.
103 (NUOPT 103) License expired on XX days ago
RO AE T LT 7.
104 (NUOPT 104) Invalid License limit
105 (NUOPT 105) Cannot get license information check machine configuration.
106 (NUOPT 106) Incompatible method called for library for IPM(libnuopt64ipm[_nolapack].a .
KB LP NS 4 77 ) solvelLP64 13IRE S NIBEZMATVWEEA. 7477
1) solveLP % THIH < 723 .
110 (NUOPT 110) CF failed at getcky
IEEMETHENTANG 2 5N, TVAF—RICRIMLE Lz, R4 L)
111 (NUOPT 111) CF failed at logdet
Ay PEEEHRERICBWT, IEEMETRWTHIA S 2 60, TV AF—5Ic kML
Tl %L
112 (NUOPT 112) InvMat cannot obtained at calxx1
WATH 2RO BRI L L L. [ 2% L)
113 (NUOPT 113) GSEP failed at minevl
— AL A E & BEE A A ISR T 2 HPTE EEATL ., 4L
114 (NUOPT 114) trianglization failed at minevl
=EALICRB L L7 (IR L]
115 (NUOPT 115) Minimum eigenValue cannot obtained
/ANEAEOERIRM LI L. % L]
120 (NUOPT 120) PDgap is too large[PDfeasible]

TR F Y v THTNSL o2 0NIZ, 27— ELELZRTHLELL £
I - RO RE O FAT R - ST E§. RIS )
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121

(NUOPT 121) PDgap is too large[Pfeasible]

FRF Y v THTHNSLBORCNIZ, 7= ELEL2RTHLELL &
FEOFEATH R 23T d. (S 0]

122

(NUOPT 122) minus stepsize detected

ETHEREAT v THA XIZAOES B INE L7z, 2 aust ICEE L THBRAL
(23w [RHN7%R L]

123

(NUOPT 123) The SDP constraint cannot be treated by specified algorithm.

FILEMHFIRI DAL T2, FIEEMFRZHRTE 27T ZLAHPRRRE AT
TEA. HHDZRL)

124

(NUOPT 124) No SDP constraint is detected.

FIEEMBERTHEH O 7 VT X A05E SN E L7208, FIEEMEFIRSHFEEL IEA.
U7 L]

126

(NUOPT 126) type semicont/partial is obsolete.

HAE A R & B e 2 BU L B 2 X 7 2 Numerical Optimizer V15 X ) BEIE S v E L 72,
(72 L]

130

(NUOPT 130) WCSP_LP misapplied to NLP.

wesplp 23EREHIEICEH SN TwE 5.

131

(NUOPT 131) variable range error.

wesplp TIlIEH A % | HAOERERER LR LRKBLEST. 2o —1%, L TRH
W TBPEE LEWERPHFEAEL TWwA I 2 E LT T, 21X, ETREK
MENZEN09,02TH D L) BREHPHET LGS, O T—08ELET

132

(NUOPT 132) overflow

wesp @ target X hard penalty OBERAE, soft penalty DFEFAEAY INT MAX 22 CTL % -
7ol lHRERLET. FAKO ETHEFINT MAX 22 TS 2oz =3
EXYCERER

133

(NUOPT 133) no feasible solution found

wesp DSRIFZAT o 2R i 72 TR BON Lol 2K LET.

134

(NUOPT 134) hard penalty overflow

wesp JKIFEF @ hard penalty %% overflow L TWAZ &2 EKLFTF. IEL KFENTHONT
WABERGEIZH D FEA.

135

(NUOPT 135) soft penalty overflow

wesp KfFEF% D soft penalty 25 overflow L TWAZ 2K LFT. IEL KT TW
HLIRGEIZDH ) FHA.

136

(NUOPT 136) failure in analyzing the system

wesplp WE TORFRRL HBEBOMPRIZE R L7 2K L 7.
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I5— | I7—AvE—¥

&S B7L

137 (NUOPT 137) internal error.[wcsplp]
wesplp WFRICBWCEIR L 7 — 2 U2BRICE RSN T 7.

141 (NUOPT 141) mtxfree parameter error
mtxfree D72DDINT A —F DFRFEIFRY DB ) 3. nuopt.prm & THERL 723 .

142 (NUOPT 142) mtxfree option is valid only for higher-order method
mtxfree (& higher order TO&AflH Z L 2STE F 5.

143 (NUOPT 143) mtxfree failed to solve linear equations
RS TN —RAGBRXDRT - ATLZ. XY D512 H 555613 mixfree &
BFUITRFEL TLZE30. W ODPDNRFT A=Y ZPRET DI ETHIT L L H 2% 50
b LNFHA. 5FHlllIZ nuopt-support@msi.co.jp IZBHVEHE L ZE W,

144 (NUOPT 144) mtxfree can not deal with free variables
mtxfree TIE B TR L ZWEARISHIE L TWEEA. TV EHET 520,
mtxfree Z S FTITRKMFEL T ZE W,

150 (NUOPT 150) asgp terminated (not positive definite)

151-165 | (ff]) (NUOPT 156) irowA[0] = 9 should be in [1,3]
solvelP X solveQP FEATRHIC G- 2 7251 BICHED S D £9. FELWE [HHEY AT 4
Numerical Optimizer/SIMPLE AMiEefi~ =2 7 V] & TE 723,

166 (NUOPT 166) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for
variable)

167 (NUOPT 167) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for
constraint)

A22 IN\SA—5DIS5—

nuopt.prm ¥ 7213 options % F 7253 > A 7 2 Numerical Optimizer D/35 X — ¥ B END L7 —TT.

IZ5— | IF7—Avt—7
&S BIL7
1 (PARAMETER 1) Syntax error in parameter file.
NG RX=F T 7 A VORBIIT T =B ST L.
2 (PARAMETER 2) Parameter file is empty.
NG RX=F T 7 A NHELZEIZE>TVET.
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BH
do

w

(PARAMETER 3) Invalid %! % value i for parameter /85 X — % %4,

A—F %52 B550RFEELET).

ING RA—F LI L CABY R EIRESNTVET OS5 A—=F 7 74 VPP SIS

4 (PARAMETER 4) Internal error [[NERV —F > 441

T L PR R W),

ING A= DIFRZEATH V—F LT THEBL 7 — 2354 L £ L7z (nuopt-support@msi.co.jp

5 (PARAMETER 5) Invalid option in nuopt options.

TA=FEDBEIN T L.

AMPL 36— FE Y 2=V A38F X — ¥ % 5 A AL ERBEZ L nuopt_options (2 ER) 72 7%

NG A=F T 7 ANVOERICE T —BRELEES (25 —F5F 1) 238 FTA—F 7 7 f VA
AAERD SHEHEH ) (Windows Tld GUI ® 2 7 O FRMEE) ISR A v =V EREINTTD

T, PFETEEIZLTLZE W,
IT5—DHEIINTRA—=—FT7A )

begin
maximize
method:trust

criteria:eps=1.0e-8

A )7 (WindowsGUI ® 1 7" D FoRGHIE)

<reading parameter file: nuopt.prm >
begin
maximize
method:trust

criteria:eps=1.0e-8

criteria (AT505E9)
+error+ last command must be end-command

end ( end THb o> TR
—---- input data error occurred ----

(PARAMETER 1) Syntax error in parameter file.

+error+ undefined command. check the command name.

A23 MPST7A4ILOIS—
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— | I AyvEe—>

L

(MPS FILE 1) Failed to open mps file: 7 7 £ V4.

MPS 7 7 A WD * =7 L IZRMLF L7

2 (MPS FILE 2) Undefined row name: 1744.

COLUMNS/RHS/RANGES t 7 ¥ a VIZKRERDITVHNE L7,

3 (MPS FILE 3) Internal error.

WL 7 —A5A L L7-.

(nuopt-support @msi.co.jp (2 ZHFE < 72 &)

4 (MPS FILE 4) Syntax error in & 7 3 3 » 44 section.

(k7 >art] ORTEsVay TLELS—DPRELT L.

5 (MPS FILE 5) Too many 'INTORG’ markers.

INTORG’ ¥ — 71 —47 £’INTEND’ ¥ — 7 —fTORIEIN TV T A. CINTORG' ¥ —
=% T ELT.)

6 (MPS FILE 6) Too many 'INTEND’ markers.

INTORG’ ¥ — 71 —{T £’ INTEND’ ¥ — 1 —fT OIS N TV E#A. CINTEND ¥ —
=% T ELET.)

7 (MPS FILE 7) Unknown marker: 7 4 —JV K 3 D%

"INTORG’ ) INTEND’ YA D~—h — {7038 F L7-.

(BB > A 7 2 Numerical Optimizer @ MPS 7 7 A VR ERIZ INTORG’ INTEND DAt
=T LEEA)

8 (MPS FILE 8) Undefined row: 1744 in HESSIAN section.

HESSIAN £ 7 ¥ 3 YO ROEEZMMT 21784 L LT, EFRSIN TRV OB Z
L7.

9 (MPS FILE 9) Undefined column: 2 ${# in HESSIAN section.

HESSIAN ¥ 7 ¥ 3 Y OFBEEOYM 2R TBROERAL LT, ERSINTVEVDHO
BHNFE L7

10 (MPS FILE 10) row: 1744 appeared more than once.

ROWS t 7 ¥ a Y IZE—Df74 U EBIn T L7

11 (MPS FILE 11) Specified bound: BOUND 7 — % 7 “\JV not found.

NG A =% T 7 4 IVTIREE N7z (mpsfile: bound = BOUND 7 — % S X)) F X)) %D
BOUNDS 7 — ¥ MPS 7 7 4 MIZIZFEEL FEA.

12 (MPS FILE 12) Specified objective: H i BI%44744 not found.

INTG A —=%7 74 )VTHRE SN (mpsfile: objective = HBIEATS) i % F2 HIYE
BATHIMPS 7 7 4 VICIHFEIE L /A

13 (MPS FILE 13) Specified rhs: RHS 77— % 7 “X)JV not found.

IRTG A—=%8T 7 4 VTIE I N7z (mpsfile: ths = RHS 7 — % T N)V) T X)L % FFD RHS
F—=FHBMPS 7 7 4 MIZIIFAEL TEA.

B H
do

—
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14 (MPS FILE 14) Range data: RANGE 7" — % J “N\)U contains unsuitable row.
[RANGE 7— % 7 \)V | %D RANGE 7 — ¥ B HMBEATICH L TOIRELITTo T E
ER

15 (MPS FILE 15) Specified range data: RANGE 7 — % 7 v\ )b not found.
INTG A =47 7 4 VTHRE SNz (mpsfile: range = RANGE 7°— % T N)) T XV & FFD
RANGE 7— ¥ 25 MPS 7 7 4 MIZIIAFTEL HA.

17 (MPS FILE 17) Undefined column name: Z£$%4% in INITIAL section.
INITIAL £ 2 ¥ 3 VIZER SN TR WERH BN T L7

18 (MPS FILE 18) Bound spec. on column : Z%{%: should appear earlier.

(84 ] T2 EFRBREDBNLDRI IV TRI NI R TEA. (BETY. &
IR RENTZD DI L TOAI DAy = IH M SNET.)

19 (MPS FILE 19) (- column(s) appeared disorderly in BOUNDS section

BOUNDS section (25T [#7] MOEKOBNLMEF ELETYT. (BETYT. =5—
18 LA TS NET.)

20 (MPS FILE 20) Memory allocation error.
T 7 A NDFEMPAREIZRAE) LT —HFELE LT
21 (MPS FILE 21) Undefined column name: Z£#(%4 in BOUNDS section.
BOUNDS section (2B W TEFHK SN TWARWERAMBNE L7
22 (MPS FILE 22) Hessian is implicitly bound for hlinexistent objective.

HESSIAN £ 7 ¥ 3 ¥ TIIEERD 9 HIZ (T zHETd) HIBEEIIH L TROIED
MEISNTVETA, MPS 774 Micide HWBEEISHEL FEA.

23 (MPS FILE 23) Same bound spec. on column: Z%{%4 appeared more than once.

BOUNDS section T[4 | (2B L TR —OHI#RES ZU Rfrbh E L7,
24 (MPS FILE 24) Column : Z %% has bound specification FX and other.

BOUNDS section T [ 84 | (2B L T FX #ll#) &ML HF R E D FFH I Tb I E L7z
25 (MPS FILE 25) Column : Z%{% has bound specification FR and other.

BOUNDS section T [Z84 | (2B L T FR fil#y & o HIFFFEAFIF AT T L 72
26 (MPS FILE 26) Column : Z %44 has bound specification LO and MI.

BOUNDS section T [2%4 1 (2B L T LO il & MIBIF$RE DR TD I E L7z
27 (MPS FILE 27) Column : Z %44 has bound specification UP and PL.

BOUNDS section C [Z %14 ] (2B LT UP #ll#) & PL #l#3R & 28I ATbiv g L7z
28 (MPS FILE 28) Unknown bound specification 7 4 —JV F 1 D%

BOUNDS t % ¥ 3 »IZ LO, LI, UP, UL, BV, PL, ML, FR, FX DAt D F N v 38l g L 7-.
29 (MPS FILE 29) row : 1744 appreaed more than once in 2 7 ¥ 3 ~ 44 section.

RHS tZ7 ¥ a3 VBLURANGELZ ¥ a VITBWTH—DITLBED EBHNE L7,
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30 (MPS FILE 30) Unsupported section. 7 1 —JV F 1 ®HN%
Kb ot s v a v ahBnE L.

31 (MPS FILE 31) Bound of column %144 infeasible.
IR B B GAMDFAT A RE T

32 (MPS FILE 32) Invalid mps file.
ZOMOBHTHRARL ZEVBTELRNT 74V TT

A24 LPIJ7A4ILDOIS—

I5— | I57—Avt—Y

&S B

1 (LP FILE 1) Failted to open Ip file : 7 7 £ V4.
T7ANDF =T IR LE L7

2 (LP FILE 2) Memory allocation error.
T 7 ANDRMPARFIIRAE) LT =0 FEL T L7

3 (LP FILE 3) Internal error.
MNEBL 7 —23%84 L L7z, (nuopt-support@msi.co.jp (2 ZHAE < 728\, )

4 (LP FILE 4) Syntax error.
WXL —hRoMn) L.

5 (LP FILE 5) Non-ascii char appeared.
FEASCH XL HHN T L7,

6 (LP FILE 6) The order of sections is wrong.
7 a v ORI HE S TW»Ed.

7 (LP FILE 7) Variable Z ¥4 appeared more than once in :.44.
6] —DZEHD—2>DRUZ L EHnF L7

8 (LP FILE 8) Term 2 ¥4 * 22 %% appeared more than once in 3 44.
F—DEP—2>ORICEY EBNF L7

9 (LP FILE 9) Undefined variable name : Z 4.
RERDEBLHBNT L7,

10 (LP FILE 10) Lower/Upper bound of variable 22 $(# appeared more than once.
[{] — DERIIX§ B BRI T L2

11 (LP FILE 11) Bound of variable Z#14% is infeasible.
ERBIZOWTHE LR &P 526NhE L.

12 (LP FILE 12) Length of name %4 Hi... is too longer.
ERRROUHFRETEET. Q5 XFETTY.)
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13 (LPFILE 13) £ 7 ¥ 3 ¥ %4 section unsupported.
FKREDOX 7 v a v L.

14 (LP FILE 14) general/integer/binary section appeared more than once.
f—Dtra BB EBENE L

15 (LP FILE 15) Invalid lp-format.
MIBTEZWT 74 VT,
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0 s

B.1.1 Ri&E

RO wA b
w/ME f(x), x€R",

% M gx=0, x>0
#HEZFET0 22T, BB = (g, ,x) EnRIERZ VT, B FIENERTY. /2,
g:R'" > R"IImKICOXRT MMERETY. CoOMEDT 77 Y 2 lE

L(x,y,2) = f(x) - y'g(x) — 2'x
& L7-& %, Karush-Kuhn-Tucker (KKT) 4 (#EMEO—KROVLESME) 3R TH 2o FET

VXL(x3 y, Z) = Os
gx) =0,

XZe=0, x>0,z>0.

72721, X =diag(x1,---,x,) €R", Z = diag(z1, - ,z,) €R", e=(1,--- , 1)) e R" TY. T 2T, M#MESE
- XZe =0 % XZe = pe (u>0) TEEIRZ 72D DEIEIE KKT L FNE .
¥ > A 7 A Numerical Optimizer TlZ/N) ¥ X+ 7 1 B%L -

F(x,2) = f(x) = ) log(x) +p D 1gi(0)] +v (xTz —uy, log<x,~z,->]
i=1 i=1 i=1

Ay MEBELTRALEY. 2T, u>0@3N0XY T A =%, p>0ldRFIVT 4855 X —
7, v>0 3ERHHDOEF W E KT /NFT X —F T,

BRI S AL RS 09 B N A CId, TBIE KKT 4 25 72 % Kb T, IBIE KKT &b % i
T2 EWIHIEEEREBRITVET. TOBIZ, AU v M F(x,2) O—RIEPL Fi(x,2) $ 5 W WRIE
W F (x,2) DEALRPEBEZFH2Y L) T3 REMBETRT X918, BIEKKT £4%2k0 5
FEFEEAAE L 3 (ERMRR LRI 2 4k - BEEREFH T 2 55).

COMEEZMLT, RMEMITICED KKT &z mzRkoEd.

0z Zci, HHOMEE LD X R EEZ T3, BI Y A7 A Numerical Optimizer TIHIFIBAEUC L TFRAFAET 555
A SR, ZRCETHRMFET A5G0 L0—BIEEH) 2R TEFET. T2, HNFUPHFELZVRED RS
ERTEET.

VWEEHINE RS [141[15][16] 2 &R
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B.1.2 EHRRRZFATIHE

EIE KKT S35 =2 — P YERKRO LI ITHD 7.

—ry —X‘lrc
re '

ZZT, (Axy, Ayn, Azw) IS ZEFUTH T A EREH TN MVT, GIET 7T v Y 2D~y 217515 %
WX ZFOIEPATHITT. TDE X, [p 23T KE L, GAEIEEMHITHITH 5556 AF (x,z, Axy, Azy) < 0
Thob] EVH)HEIFEY IH T T

COWEEFMLT, EHREREZAN L CREBMICNERT 27 VT XL 2 BEST LI ENTE S
T, FRIERICHT A7y TR I TO L) ISR ET. 9, RO=ZAD 5 o 0 RRAHE
Umax TRKDF T

G+X'z -A
-A 0

A.XN

Ayy

AZN = —X_IZA)CN - X_li"c.

—x;
(Axy);
-z
(Azy)i

— . X 4
a’max - mln{a max» a max}

| (Axn)i < 0},

a'xmax = mln{
i

| (Azy)i < 0} ,

@ max = mln{
1

KIZ,

a=apf, a@=min{yama, 1}
CEFRLTT. ZIT, y€(0,1),8€(0,)TY. FLTC, [iF
F(x + ap'Axy, z + aB'Azy) — F(x,2) < e0af AF/(x, z, @B Axy, @B Azy)

HRITERANOIEERE LTEREINE T g€(0,1) TY.

TOEHIT, HHNTGA—F EB@EYNIERETIUL, 2 v M F(x, ) 2REEICRAT S L 9 g
RHMEXRT MV (Axy, Ayy, Azy) ROAT Y Tl a 220 5HNBTEET. SIhHLTNVTY XLDK
B DOREARAE S I E 5

7757 alBONy THDHREME 2B DI

o BMUEETHIBIE (v £4T51I% 0)

o — DT
TY. 72, —ROIFEMEHHEETIEIAN Y TP 2= 2 — b VETEBT 5 2 L2 L > TITHI G
RWICIEEMICHROZ LD TEET. o TC, TOX) YA ICEMEREZAH L -FiE2HHT %
ZENTEEY.

B.1.3 (SHEREZFATIHE

1791 G IR EME TV E SERIRKELZFH T LI L IRHETY. €2 T, GILETHL L E

RZo—lDAT v TEDRREN — V% Armijo’s Rule EIFONE T,

SIMPLE~¥ =27 )l BB NTT -8B T L
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LAHTE AL L CEMNERICTAEHESREZFRALTIT. ok &, EREMNXZ ML
w, Y4 X6>0, A7y TMa 3RO &) LEBKREWZLET.

Iwll < o,
{70
@ < min{§ —, Y&max
[Iwll
Umax DEM G TEREREZFH T 2 4] FAETYT. BSEFSOY 4 ZHREILEE O H %5 TfT
WET,
KIBAGIPORYE 215 5 72D HRHE L 22 B BT IR 27 MV (Axsp, Aysp, Azsp) &

D+X1z -A —r. — X

-A 0

AXSD

Aysp TE

AZSD = —X_le)CSD —X_ll”c,

WKLo TELLETT. ST TD>0ITAMAITHITT. o ZHIH Agp i TEBFEFIRTHGZ H5NBIX
BNT, AU v FEBZELE D WRIEEL AF,(x,2,Ax, Az) ZIRAMET 2 AT v TiRE LTERL .

a" = argmin{AF,(x,z, aAxsp, @Azsp) | lla(Axsp + Azsp)ll < 6, @ € [0, @]}
a = min{l, yama},y € (0, 1),
BHEBEBDO AT v TE o ZUT OG22 AT EIICKRELET.
1
AF (x,z, aAx, A7) < EAF"(X’ z,a"Ax,a*Az) <0,

1Axnill < MI|Axsprll,

lAznill < M||Azs prll

[MEEEIEZ AT 2 58] TR T PV (Ax, A7) 13

Ax A)CSD A)CN
=y + (1 - V) .
Az Azsp Azy

ELTHEEINEYT. 22T, 92X -7 ve[0,1]1Ev=0,0.1,02,---,0.9,1.0 DHFTEH :

1
AF (x,z,0Ax, A7) < EAFq(x, " Ax,a"A7) <0

ZHRITRADETY. ZOXHIZ, MEEEBZHET 28] CRIREELMANY PVORREICR %R
% 710 (Axsp, Azsp), (Axy,Azy) ZRIH L £, ZORR, KREBPOREDSRIES L E T,

B.1.4 HFAstERESERAANSE
MDY, KKT 504

VXL(X3 y, Z) = 09
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g(x) =0,
XZe =0 (D

DFE 1N, F2RNEIHBETHY, EHELZOEIEIRNDOAELRDTT. ZOHFBERRICETLAT v
ThE1D=2— b ka5 LB RRNOKRAEIFEHICTFICRY), ERELRE I RNOAIC
AXN . AZNe

HAOBRENBNTT (AXy, AZy ld=2— b YED ATy FHAZNHIZERZZ75). 2o
CORENRETHIEZRBLCoa— b YEORT Y THINEBIET 5 (FUk 5 (Higher Order)
DBIEEMZ D) ZEI2EoT, KVEBWATy THINEHRLIZENTETY. —a—F NV EOAT Y
THIMMEES 28T 5720121322 — b ED ATy FHMOFEENCE S N5 EEY 2 A5 F)
HT&57:0, PHEWVEHHIA N CZa— M HMZEETLHIENTE, GHRZIFLTL I L8
SEEXR

B> A 7 A Numerical Optimizer (ZIZZDZ EZFHL, S HICHEPRIETH S Z LIFHEL 72
Fa—= Y T e MR ZFEIMARINTVET.

B.1.5 FIEE(EstEREEANRE
RO bz w LR

w/Mb fx) xeR"XeSP

M g0 =0,Xo(x)=X, x>0,X>0
EZFET. T, A x=(x, L, x) W EnkeRT MUT, B FAIZHMBIRTY. 72, ¢: R > R”
W mRITEDORTZ FVERECTY. A X 1F p ROCHMIEFITHIT, X > 013475 X O P IE R %
BERTHZDIDOELET. Xo: R > SP X nRITRZ PV EERIEHITH2EMICE$TESTT. BED
ﬁ%@%ﬁ;Kﬂi%@:}}m—Bk%ﬁLf%%Wiﬁh

i=1
COMEDS 75 Y M E

Lw) = f(x) = y" g(x) = (Xo(x) = X, Y) = (X, Z)

& L7z& &, Karush-Kuhn-Tucker(KKT) 5t (REHEDO—ROVESEM) dkAThzohET !

V.L(w) = Vf(x) = Vg(x) Ay - A*(x)Y = 0

VxLw) =Y -Z=0

gx) =0

Xo(x)-X=0

X0Z=0,X>0,Z>0
(A1,2)

, A" (0 Z = . ,szzgmuszﬁé%mkbii

(An, Z)

9Xo(x)

TITH AW =~
Xi

SIMPLE~¥ =27 )l BB NTT -8B T L



B2 B{FNE - BUHIKE 225

¥ > A 7 2 Numerical Optimizer Tl&, @ KKT §fh %729 M %, Newton % FIH L CTRAEMH
ETROET.

WIE 72 PR EMEETH O &, KIBPOREIREEE N T 9728, 29 THhWREZE) HE, K
WPORZRGET 5121k, 2V MEE ERT HLENH ) 5.

M-I E R R E 2 ) i d, N Y XTIV T 1 B

F(x,X,Z) = Fpp(x,X) + vFpp(x, X, Z)

Fpp(x, X) = f(x) — plog(det X) + pllg(x)ll + o'l Xo(x) = Xl
Fpp(X,Z) =(X,Z) — nlog(det X det Z)
Ay MEMELTIRALE Y. 22T u>0@0N)YRTA =%, pp > 0FRFIVTF 485
A =%, v> 0 ZFAHHDEANWE LT INFG A =5 TT.
PR % KD 5 Newton TRENIZUTO I ) i s 7.
V(%) = Vg)Ty — pA* ()X + A*(0)(ZXoX ™' = 2)
8(x)

G+H -Vgx)T Ax
-Vg(x) 0 Ay

AX = Xo(x+Ax) - X

1
AZ=uX"'-7- E(ZAXX—l + X 'AXZ)

TITIH, Hy=(ALX A2y THHODELET. AL A OREIIE LT Hy 25HHT 2 RS
DET.

BIE KKT 4&fh 2723 2 BUCRO AR 5 &\ ) il BRIE, — MO IRIE N R & A5 T
9. Newton HHENZ M < BRIZI&, REFZMFALT 5728, KSHHFND AT —1) ¥ 7 #2475 T

9.

MEDIEM 22 5, RIBICRME Z MR T A 7200 T RLEIZ R ) £9. B3 S A 7 2 Numerical
Optimizer TIHE= 2 — b ¥ D % 113 Levenberg-Marquardt {51280\ T G O IEE MM S L, K
B SRRE S N E T, BRI S K HE2 AT 2546, REBMWIOR 2 RAET 5 71 &,
AT ICA R 2 a2 BEGhbe THREFmMEREL 7.

| B2 ELFRE TR
LRINEIECES A S Iqi]:!

w/ME c'x x€R"

% M byzAxz=by, by=xzbg
[l P QI £ 1l £ P = Qe BT ] 5

— 1
w/ME Ex’Qx +c'x  xeR?

% M by>Ax>by, by=x>b,

WS LT, ENENARZITETY. —EWRERMEIE S S, FEICH L TONS AR 2175
7B O 2 W E IR D 2 2 AT E 24 L, NREIZRZVWEBZHRA TWET.
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B.2.1 REIEFE

B 2 A 7 2 Numerical Optimizer (2 9%%¢ S T\ % HARE I R HBLIEH O ST HARE L IiiEn %
FHETYT. HAREAHFICHET 2MHIEH LB 2L T 23,

B.2.2 BMHHIE

B Y A 7 2 Numerical Optimizer (2523 2 T 5 FRIHIFEITSETRAEICE S VWTVWET. FH
BRI A BB Z X [13] 2R L T 28w, ZOFHIE 5 TR Lo KBBIE T,
— AN (ERREER T (Line Search Method)) 12451 3725,

o ZRUHARTHFROBAEF D\ (1710 LLTF) Yy

o HIBE D~ v 2ATHI S HATH TH 2 %t
WIENEE L D S mEP D EREE T

B.2.3 SRPREE

B > A 7 2 Numerical Optimizer (&, HZE % & CoRE/ KGR IREIZ R L T H4&E: (options.method
= "simplex") A #NEIFIP (options.method = "asqp") AMEE SN 5728, S HIZ—HOIEHILETHE
MR L CRIB iR #{L (options.method = "global") AMEE S N7Wih, EBREL L IFENh S 7V
T) AL HVET.

SR BRERIZC O MEOFEAT R Z R X S WEIC L2 0 GEAIME) 2B L2 KL
THERZRD L) ET2bDTY. BEGETHMEDOY G, M EIZ LB O P 2 & T i s
WIORTF72b0 LTERLET. T, REELREOR G132 ZHE R0 LTk
eI XZHCE A, T2 TIE0-1 BEEMZ SUHRIEETHZEOB THH L 7.

0-1 BEZA R [0,1] OFEPHZ HHICENT 2 & 9 (ZH0R L -0 EH IR EARAMBE E 22 ) £97. #%
FFE O & B TBEEIC o TW R WA BEAEICEE T 5, &) BIEZ RN IZHR Y KT 00
SREREEDOIEARW RN TT. TOBBIIKROD L) AR (GHAK) OFICKRTZENTE, B
il 27 3T oAk [3] offs Gemissr) (CHET.
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ETOERE 0< =x< =1 1ZHEHM
L7zV— |k Fnﬁ%g

DRI (BB R D — TR ATFE R RN
C e R CREROE % G 729 )

s R E DR R AT e e R
RN T

0000

LA L, (3 ICHN D TREVED & 2 BRI 2 G 72, BEEBOBUIH L THREBm 28 L
Y, TNOHZHKL TR S DZHRHT 5720 TIE, BIENZBEEOREITN L TRIFRO L
HBLIIERTRA. DBMEEZ, BN L2REORERICHET 5 HWEEEE, £ OREOERD
—HR % il g L 72RO H BRI D R/ NBIFR 2 o TIREZ T L 7.

fif T B D RAMERTE T H R, RAIE O fREE O H BRI E OREO LB O — i %
BlE L7zHE LY b, (FATWRREEAIAVOT) MUPKREL LI ENERATT. ThEmBoRIC
EX0Z5E, HLHMEDSESPNL7RHEO BB, STTOMBEI ) HHEECFE LIRS
ZHBEEME 2D, L\wvw) 2Ll 7. s/MEMEZ O TWwE E ZI2H L, 10 &\ ) iR
ROFATRMA R ON, 725 HMMEORERICHET 2 HWEEBMA 11 Zo7z LEY. 2
DYity, ZOBABTED GBI LR IIEEIC 11 L) DE 2 REVRERF LI EEA. 10
L) ROIREEZ 5 2 20 RESZVOT, TORET 11 &) Rl 2 R omMiEr» o, B
NLUZREZ RS LEEIH ) TRA. ZOBEX [TTHRET A M X 2080 THRE] L0
¥ CORELEET AL, RERMEPR SN DL RAD R WIEHFEICHL INDL Z &%, WE
e RRECRKODZENTEET.

COHEEFHRAFREICTLE, ROMDOLHITEKBT LI ENTEET.

RLBERIRAR
i 53R
/4

&) A b
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TN T XLIEWHRDREEAMED ) A 95, —ORAIMEEZ S LT (HERR), wihpy
DEHERAT (AR BEBICEE L, IRAEL7ZREE MR L AR 2 8 L CRAIF A
FHELTU A MIRLEY. FETRMEIRE 57250 XA MHOMEICH LT FRIET A M2 T,
VA MONEZHIL 7.

YA MR, [58KR] o [HR] 25725, $XTOLEHZENL2MER—>DABEINET
) A MCZHHMEDSTRTHE LB TT VT ZLIERT LE3. KT o MRE o 5w 3 5
MU O, BMBEOREEO HEBEOR/MEL EE 2 ) F5. oI LZ2TRES
W, FHEOETICHTAERE D T3, TREIFHEETICED X SIS N 0E [55HRE
FICE ] 2T 2230,

COXIBRTNITYZLOWE L, 7oL ZBBONSREETH > T, HHEREETIE— RIS
MMEZ L R LERD Y, BEOEREROAZELMEL ) M2 3. F/2, §F
WIS 50025, Eiko [FHRAET A M OBE, 32bbEHEEPIZE SN FET RO R
&L, ZOIAI VTS B0, FAHRITHET2RHZH P LOTHUT LI LIZHELVWES
ZET.

Numerical Optimizer {3,

o FHUET A M3 2 FEATWREM % Bl kD 2 ik (k2= AT 1 7 X)

o TROBIEINY 2B M A BAFHEO TR (EEEEIR)

o SEAIFE DR % TTO MBI DT % Tk (YR /i AL FE)

Vo 22HMIC & o TORBRZEEORRL 2o TV I T2, Wbk a—Y AT 4 v 72 bDTY
NTORMEICH L THREZRET 2D DTII %L, HBEDZOITIENST A= RENLELLER D
DEF. /85 A= FREDEARMN IOV T [BEGEHI: (simplex/asqp) /KIS EAL (global)
WCHER R8T A—% | OHEIEHP D) FT§

EEN mxowstE (sap) i
BRZUGEIETIE, RO X9 %555 - AFEXHIR 2 & OIERIEEGEALRTE DM 2 KD 5 2 EH3T
EX SN

HIB® fo - #&ME
8i(x)=0,j€eJg
8i(x)20,jeJ;

SQP kX, TLOMEEZIIEDAE B W T RGHHBE TEBLL, 0 RKEHHFE O %2 34
FhHME LR SHERDHFHETT. BT AT 2 Numerical Optimizer T3 =i 1) @ SQP #: % H\w
HIENTEIY. UF, ENHIZOVTHIAL Y.

il S

B.3.1 #Za1—bVEZAWDGE

ARPETIE, TOMEZ RO X9 % ZREHHFETEML £

BRAREOHHAOERTOHM L F Lz, I BT BRI EOERIE TV T XLFHHD 72012281 F72—FTH
D, FH A7 2 Numerical Optimizer 132280 L TFRHIHN % E 2 GALZL ) — R RME LR T ehTEET.
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H 1B % %AxTBkAx + Vi Ax - w/ME
gi(x0) + Vgi(x)"Ax =0, j € Jg

il SE A
gj(x) + Vg(x)"Ax >0, j € J;

CCTBWEIOMED T 77 v T alBONy Tl # = 2 — b R K > TEBLL 72475 T
. COMEO Ax xR E L, EHREREZIT->T, ROREREZEDLHEER) .

B.3.2 (SMHEEEEZRAVLDIIE
ARFETE, ZOo0KETHMELZH ZETRAIIZARLTVWEET. 9, —DOHO KGEHH
MR DM ) TT.
H B % %(AxiD)TDkAfo +V ) AR? - w/ME

gi(x) + Vgi(x) Ax? =0, j € Jg
gi(x) + Vg (x) AP >0, j € J;

[ SESES

CITD &id, EEPIEDMETH 2 &) iyl LIS, ZOREOMH AP 1, RTEEICK
WHPORMEZ 52 5 ETREEHZ R LET.
COMEDOHERDIZEE, T LHlFHOEEZ L ELIT. Thbb
Ty={j€Jp Ul gi(x)+ Vgi(x) Ax}” = 0)
ERDFET. CoLE, D) OO KEIHMBEIZRO LI IZED SN E T,

L %m&%¢4+wuyﬁﬁ S RME
HRIGtt gj(x) + Vgi(x)"AxY =0, j € J%

CIZTGITOMEDS 75 v Y 2 BEONY ITHITY. ZOREDOM Axy 1, KIEESTTORM
HEORIZED WL ZIHWIIRZ T 57200 KM k> TwET. T2, ZORED KKT 5413,
KDL ITHIEHTBERRE LTETIENBTEET.

Ge Ve |[ A | _| -Vf(w)

Vg () 0 Vit ~g: (%)
2T Y, REOMEORNARINT ST 7Ty VAR M LET. i, MEAEHE
BIETHIUE, MBEZRIE T RGH IR E R 2L AT BOT, SO Bt

HaA ML BHD Axsp ZROLMEEHRTNEIVDDEEZ LI LN TEET.
jg%(ff@i, A.XSD (‘: A.XN O)IEU{F{EI:/EI\

Ax(v) = viAx) P + (1 = vp)Ax)Y

ERRAME L, EOOLNTBEHEROTZHERL, KOELZAERL 7.
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B.3.3 ZXiRfzZIXEtE (SLP-SQP) &

BRI kG (SLP-SQP) IR D 720D 7 « — X & HIWEEER/MED 7 2 — X L v
) ODT = AL I N, THEZRHITIT) FTRFIVT 4 BRI USRI IR % fRAE
LY. &7 x2—XATIInoMELHIEFTHIE, &2V REHEHETEMUL, 2hs otz i
WTHERETVWET

CZTREHDD, AEXHHWEILEBO TREKOAE LET. HIHTRLD 7 2 — X TIIRD
M) R LMBE TS,

/ML Vﬂmfs+%§Gw

gi(x) +Vgi(x)'s=0,j€Jg
& M x+s>20jeU

lIslleo < Ag

G 3FETH BB\ VNET 7T ¥V al(BONy 278, F721F, ZOEPITHITYT. £S5
N7z ETHREFI DD ETD gi(x) =0, je Jg D—KEBNI R > T 57280, FALREOME T I E R
RKaeTdL, HHNOTRELZN LI EL2HENMRET. £/2, G2 T77 7 vV 28D~ 175
BB\ VITEPATHN & T, AR xp AR R 5 O 5 B AEIR RGN & W85 o S A %
AT HHICRY, KPR RE S E T

HRFEIRD 7 = — A, FEATWREFIIANOHEZ B L LT b FIx L, BB R/MET = —
2 TIRERBR D ED 5 FHIROF H I~ L B8 L HWEEEOR/MEZ HIEL 3

HARMIZIE, FATWREEANEN S ATy 7 s &, HWEBORLZEX L 28 H~NO AT v 7
st LOMER s, TR MOBEME LET. sr ZROMEOfE LTI LET.

= 1
/M Vf(xk)TsT + ES;GkST

Vgi(x) sy =0,j€Jg
& X +s720,j€J;

lls7llo < A7

CZTREMFAR 7 = — X DE L FERRIC G ZFTHISH HVWIET 7T T a8 ONy 175, F
721E, EoREPATHIE LET. COMEIL Ar = Ay 2 DIED 5, BB ORI FERE L W72 & H12%
2ETA EFRESEOOMYELME TT. S OMNIEEIC L VBRI B N s, & s, & LT,
sp W2 & B HIBR DA D, €O UGB O R L T HR7Z 725813, Ar ZIRL
Ao =287 £ LEF. 12— EHALL LT RGEM MMM RIS L > 72W5 1 Arcer = 2Ar &
LT, ELLTORVEAIE Ap =Ar ELET. £ L TRO AR xi + 5, PBUERTOHM
BIEUE () Z X DIBDSEDLDLHIE 0y = 2 + 55, T THRITIUL 31 = ¢ & LTROJENE
HEAF T

HIRAR 7 ==X, BEEER/ME7 ==X 1I2BWT G BT 7T vV 2 l(EDO~Ny 2175, 5
WIZIEBATHI T H o 7236y, KABICB W T EFHMELZ M 2122 9. BEICX T}, =
WETHIFEO KBS I A MR 2HEH D 3. T02HIC, K P A7 A Numerical Optimizer T
X, COZRETHREZ EEEC 0TI 2T, SERIHEEE, 2o#REONLEXDOHRD K
FrHIE O 2 A, UMM LBAE TS L) TREZLTWET.

SIMPLE~¥ =27 )l BB NTT -8B T L



B.4 #l#FTEREYV LI\ wesp 231

EYN simzcersmEy L/ Cwesp

COTNTY X LITHERZR, 0-1 BEAER 2 AR E LHlF R

B xjeX;, j=1,-.n

%'ft‘: c[UZgi(xl,...’xj,...’xn)chL’ i:l’...’n

EAYC2—YRTA 7 ADRED—DOTHB5 T— - —FEZHTHELHOTT. 22T, X; i
HEBOEFRIBIINT 2 HRESGTT.

KT NTY) X5, SRl OEKEOGE 2 R/MLT 5MELRE 3. GMRETHL7:0, HK
RETRTCMZTHPFIEL VA TOTEL TN ZM AT HE2ELZ e TE T, £HlK
DEXEOEFZFET AR, SHROELEIIE [HEA] LIRS EOERZHITITEELET

OB, EAOKRE HFRIIBERNITH- SN &) TROBWE T ET.

FEEEOHWHPKROEAZKELSTLIET, LVANLBIEFCE T

HRICIIEAZ 0 L LTHETHIELDTETY. TOXHICHESNZHIEL, MEY SEERL
Tii7z T REHFE LTHDONE . HAD o ITHESNT2D DEN— Fifilfy, IEOFROEIZEE
ENzb0% Y7 MK EHOTE T,

TR oML, TMETREHWBE f(x, - xj %) RERTDHIEDTEETH, 20
BRI HARAE 4 2 6D T

o /MERTETH T - f(x) 20

o IAALIETH UL f(x)—u =0
L)y v 7 Ml ER L CHMBEEZHRVZT. 2F 0, HNBEEASD, H<F T3 &
HovreoE LTifbha7z®, HWEEISH L TOEAZRET LLEIHD 7.

HIFFERBE Y VoSiL, ITFOWT 2O Z - ¢idEIE L 5.

L3RTON= FHlFB LY 7 MK &7 @K E 572 (HWBIEICEE U Cid HEE % G 7

TR E - 72)

2. FARI AR A O IR % 2 72

3. RTERE 2SR E D LR A 2 72

4. L—HAMEIEE Ay L7

RTNTY ZAAIE, HHRY: [RERRL Y] ZV—TORFEIILEDDTT. FHllICONT
(101, [11] 2 T L 28w,

EEN oEmsicBS < XEmREE7 IV IU XL

—HZ, JERIE B LR, SEATVRE I (IR G & 7 i) oo TS HRE O R I e i
L ET. [RIERER ] 213, [0 TR RW2D%, FETTRHEBEARTIIRD By
EIIRS W] ©Z Ty, ZhS L, [REIRER | & TFATTREIHAEARTRORVI &
PRFES N2 ] L) 91 RIG 1 ZBOIRE 2 i/MUBE (FI#I3E-D L TROA) 1286
VI % SR B R R A RAFAE S BT

VORI IR b R ITR IR B O —D L B E T
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H i B 2

KA —

FEAT AT BE IS

IR B LR E 2  BEA T 2 %O 7V TY XA TIE, [RIFNRERZ —S /o135 &
EXHBE SR TwEY. Zhd, FERIEREALMEIC B W TR R E o 5 2 & 25—k
WHETH D91 ) THA.

L2 L, RIBIEREMGZ KD 2720 ORI LN K 5 frbNTE Y, Zo7o0FHEo—ok
LT, MABbEREMLMMETI CHCONS [BREE] OFEZ K2 AT MR TE $¥

AFFEEIDTOLIBLAT Yy 72D BELET.

1 (ORI A DAFAES 2 WHEE O & %) FATWREHIRZ HE L, S I NHT [TRE] %
AR LR <

2. SEOMEDFATREMH %A & H D F P TRD %

3.1. 2. DOFERERHVTHE L 72 ST KBRS EE S 2 W REE 2 JIT L, AL 2w
HIWr S M- 382 ZE» SR 5

CZOT NI XLHHKERET B0 ORIREME LT, FREICBWTER Sz [TRE] 2

[FHED HWBEEUE, ZoFETRERICB W CToMEO HMEKEZ T2 6M2 5] (%)

HAHWEEF L RUNER ) TRA. Lo T, ZO7NVITY X2 2FETT 512, #HHKRPEPY
ORI 2L 2 VRS FEOWEEZF> L1, THEZERT2LEIHY £5
IR E L TR S NHIRRe HBEBORIZIEFICEHTTOT, o THEABREE A
L35 2 Lid—MICHEETYT. LarL, EXoHsETY) v /ElEEL T, MENEEEBOG
g G 77) LLTERBIRTWwAL ZE2AMTE, ZTo#fiz BB, T — A E#RS
5T, KIBWREROWREIT) D TEET

RKTNTY XL EHCBBECERTREML, SROTFIEEZBRYBE LB LTI AT HE
TY. A7TNVT) XA TTHEZ ERT HHMAL, HAEDERELHET X HV SR 5 5HR
FHAHED L LDOTTA, MAGHLEMEOVWEIC X > TEISHREESR VM EZET 20 L[ L
I, AMETHRVEHARMZEZS 2WREsH ) £5
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BB 57— Y—FICKBERGAT I 1—U Y IREEE 233

EEN 57— - 9—Fi&2@EHNR T Y1 —U Y SREERE

COTNITY ZLNELTORRERKNE R 7T 2—1) v FIE:
cBOENLEROT, HFOMBIZH L EROHE, TEEDRIBIA % e 5
YT = —FeH) A NOBEFEEHCTHL SOTTY.

TN T) AA0E wesp & F] URHRS [REFRE DV ] 7V —TI2E 530 TY. IO WT
18] &2 TEL ZE W,

B.7 RAlLES
WA ZHASTEOFUR (M) (RIS JFETT 5, B TRY Li7:pEs

fx)+p Y Ixil, xeR,
gx)=0

DEHERLT (FEBCIIOMEDE L2 ENEE 2 ), FaHKZHRE 0 KKT &4
I LEZ DL, R EMEER - BEEEE RS RELT NV T) AAZNT 5T ENTE,
KIBROPORYE 2 PREE T 5 2 &3 CTE 9. P 2 A 7 4 Numerical Optimizer (ZHA A E LTV % lepm
EEARRIRR NI D <AL, tepm B FABSSEIC D AL TT.

WRIEEIZIZFESFEDONRN T + =< Y AR LE TV, p DRE S HHIF /NS v & IERFHIF & i 72 S
WIEITAMEBLRIPORT 5 2 & 1EH VG ET. FIFTATRLEETY, W EmiaL, &
BRIV R Z KT BRSNS, p DIHIZ/INT A —F exhro TTAHZENTEET

WIEIZHARTO A ) v M, WREUADOE»H S MFETE L L) T, WAETIIEREE,
FARR 2 W2 TNITIIBE L T O ERTRE A5 — b SRR TNWELR 520w T, BWilfEss
BONTVREETYH, TORECLIVERZELESTLIVET. HRELZOMHEZ ML &
%<, TOFTIHVEIENRTEIETOT, BOIHIEFGLN TV AERY X ¥ — MR
B atRrmont .
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