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Numerical Optimizer Z %) LTI H > THBREHEEZ, DTMIHELET.

m Numerical Optimizer D&%

w73y - — 3 7 b Numerical Optimizer (ZIRD DO LR SN TWE T,

e SIMPLE (BEHEHIHE Z Gl § 5 720 DE T ¥ 7 5k

e Numerical Optimizer (F(FETH & % fif < 720 DK W oN)

AR~ = 27 )V T Numerical Optimizer & FERYGE, Ll =22 F & v 7 bakEiETr—A &,
BEORBINNDBEZIRT T — A0 ) TTOTIERELSZS .

E Numerical Optimizer QOF A%

Numerical Optimizer Z FIJH 3 2121%, GUI X WA HEL IX Y FIA4 U oREIELHEED
“HESH D 9. Windows IUTIE VT DM S LT 9745, UNIX/Linux BitiZ1d GUI I&
e, a4 U oREEES HEOARPREIRTVTT.

E Numerical Optimizer QYIEDHEN

2.2 THUY FUF7258 1) Numerical Optimizer (21Z ~HEHOFIH HEDRH D 325, GUI £ V5 HikIC
B LTl [Nuorium T—H A F| #ZTEL 723w, UTFTIda~vy N4 vy ToUMoRinzHH
LET.

1. SIMPLE THHEIHFE (£7V) %Zicik

2.1 TR EN/ET N EFITRICEWRT D (22781 0)

3.EGHRE WELLIETF—F 77 A VERELTEH2T) BEXE

HHEEHEME (EF0V) ORBIRTFAITT 4 7% THHL 280,

Windows Tl mknuopt.bat (2 & Y EFTEN [ETFNV T 7 4 VH] .exe Z/E L 9. —7F, UNIX/
Linux Tl mknuopt 12 & Y FEITHERX [EF V7 74 VA1 2ERLET. $7, B ESH S¢S
BXIZ UNIX/Linux T ./[ETNV7 74 V4] EHRELET. 4B, ETNVT7 74 VAIHMER 530713,
EARMTEBLIOEAT7T =237 () OARTY.

DT Windows IUCTOFNETS. 4B, WHILH A LS 5D - HIF TR RE Y VS wesp &
FAT L7201 [10.6 70BBED: - BRI TR Y VoS wesp DIEFME] 2B FI2L T2 S,
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4 2% Numerical Optimizer DEASEIE

prompt% mknuopt.bat [ET V7 7 4 VH] . smp

prompt% [ET V7 74 VH].exe [T—% 7 74 )V]

LU 1% UNIX/Linux BUZ BT 5 FNETY.

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

prompt} ./[ET N7 7 A N] [LFIA—FREL T a ] [T—F774V]

5] RGN REC S LCTF — & 7200 R 5 Mz CBa123, HE2 oF Mz T o213 <
3LETOTFIATHELD £7.

Numerical Optimizer V16 PAH{ @ UNIX/Linux Bt TIE, ufun &9 HHTO void B = & A 72cc 7 7
ANVEETNT 740 E LTWE L72%% Numerical Optimizer V17 %* 5 1& Windows ik & [{]—®D € 7V
774NV (smp 774 N) BFHAEICAD T L

ccERDETNT 7 AV EFIEHESAHTHETT. cc BROET VT 74 VEFMS 2565 D%
ThHEE, UTosshTY.

prompt% mknuopt [ET V7 74 VH] .cc
prompt¥ ./[ETINVT 714 V] [XFa— NREF TS ar] [F—F774)]

72720, cclBRDETNT 74 VEFHT LR, TROKIERT L LEFH D) £7.

e name 5| D HEJREIZATONEEA
ETNT 7 ANE L Tsmp 7 74 VEFHL72E 121, name 5IBVE SN TV L4, €7
V7 7ANVHTERSNIHTTHLEALZINET.
—Ji, BETNVZ7ANVELTec 77ANVEFMLIZE ZIZE, SOL) RHBREIZEINTE
A name 5 EAVERE K 172 Parameter FXF LTI, T—F 77 A VD OEEZEETH T LT
=R/ RGN 3
FELCIE, 5S4z TS

e~V ¥ 77 A )Vsimpleh DA ¥ 7 )V— KPLETT
ccBRDODETF VT 74 VIE, ROLH IR T L2LEN DY 7.

#include "simple.h"

void ufun(){

con /) S IR TV & Rl
}

7o& 2, WOBHFHHREEZ smp B & cc B TRLB L7236, DTO L) ZEVWHH ) 5.
w/ME x+ y

% M x+2y=2
x>=0,y>=0
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2.3 Numerical Optimizer O{IEDHEN 5

smp T

Variable x;

Variable y;

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

X + 2%y == 2;

x >= 0;

y >= 0;

.cc éiﬁ

#include "simple.h"

void ufun(){

Variable x;

Variable y;

Objective f(type=minimize);

f=x+

<

X + 2xy == 2
x >= 0;

y >= 0;

}

B, .cc LI T SIMPLE ®E 7Vl 12 B W T FRATH SymmetricMatrix/47 %1 Matrix/<X 27 b v
Vector 72 £®D SIMPLE ® 27 5 A+ 7Y = 7 b T 58461213,

#include "simple.h"
#include "simpleMatrix.h"
void ufun(){
/7 S SITHENE R TV & il

bLLI,

#include "simple.h"
using namespace SimpleMatrix;
void ufun(){
/7 ISR E TV % Rl

ETHULENRDHY T
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2.3.1 UNIX/Linux lRICHIF D5 —5 T 7 A ILDXF 11— REEICDWNT

UNIX/Linux U Cld, 7—% 7 7 A VO 72— FEPRMICHEET 2 LESH Y 3. FATRIK
DEHPITHHEL TLLZE W,
e F—% T 7 A NDLFIT— KA EUCIP DL

prompt% ./[ETNT 7 ANVK] -e [T—F 7 74 V]

o T — % 7 7 A NDOILF A — FHY Shift_JIS DGE

prompt¥ ./[ET VT 7 A4 V4] -s [T—F 774 V]

e F— %77 A NDOLFI— KIS UTE-8 DH 4

prompt% ./[ET NV T 7 A NH] —w [T—F 7 714)V]

B, XFI—FZRELLZVEES, =% 77 A VOXFEI— RIZEUCIP THLEARALINTT

prompty ./[ETNT 7 ANK] [T—F 77 AN1] [T—% 774 2]

FOWE, 200F =5 77 A NVOLFI—FiE, EHIZEUCIP THLEALINTT
Wb P a—FOF—% 7 74 VERBIZGRAALZ L D RETT.

prompt} ./[ET IV T 7ANHA] e [T—F 7 7AN1] -s [T—FT7ANV2] - [T—F 771
)V 3]

FOGE, =77 ANV 1 OXFI— FIZEUC-IP, 7—4% 7 7 4 V2 OXF 2 — FiZ Shift_JIS, 7 —
77 ANV3IONFEI—FIZUTF-8 AL EINTT

prompt¥ /IEFNT 7 A NK] [(F—F T 74 N1] [F—FT741V2] -s [F—F 774 3]

Fogs, T T AN ETF—F T AN 2O FI— RIZEUCIP, T—% 7743 DLFE
I — FIX Shift JIS L A% SN F 7.
FMUXFEI—=FDOF—=5 7 7 AV BAE, 2208 FEI— FEEEZ BB TE T

prompt /[EFINT 74 VK] —e [F—F T 74NV 11 [F—F 774N 21 [F—F 774 3]

LoBlOYiE, 3O00F—=7 77 A VOXFI—FNiX, ®TEUCJP THILEALRINTT
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VIalL =RV EPERTE D L) REBUTHRL T EOT 2179 CE 2 HME LE T

AR~ =27 VTl SIMPLE THEGEHEIME AR L7277 7 A VEET VT 7AIVEIFET

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 %* 5 Numerical Optimizer % E) 3 5354, name 51 & L TROLFIIFHTE 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;

ax ¥ N7 A4 ¥ 5 Numerical Optimizer Zi2E) 3 254613, LiLOR) TlEdh ) FEA.
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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

R B ResourceRequire FEREWRE KT

BRI = ResourceCapacity TR w2 KT

[f]—€ — N7 2R modeOrder [fl—F&— FZ#RT 5%

T T4 T 4 e fixActivity TI7T4ET 4 RBEET S

T2 T4 T A FEEMRBE  unfixActivity T T4 T 4 OREEZHET S

m TS X Variable

I variable W) 7 I ATRIHAINT T, BEMAEMICx E VI EBEEHRT LIZEUTD LD
R LET.

Variable x;

BEOLERZ —BICERT HI2L, HEEHET T X Set EIRF-T T A Element ZHHWET. DITOHT
&, 3O y1], y[2],y[3] Z—FEIZERLTVET.

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

Variable y(index=i);

ZREROMPMEIZ=CTKETE LS. UTOBTIEx IZMPME3 ZHELTVET.

x = 3;

DFoBITIdyl1], y21, y[B3] IMifEs 2z F L O THREL TV ET.

y[i]l = 5;

BRI 72 38 E MV IS, BROMMEIZ T VT L2 U CHBIWICREShEST. 7Ty
AL > TIEDREZ B L 5.

| 5.2 ERIECERY o

HIBI%L Objective £\ 9 7 F A TEBII NI, HMBASOERE, HIBBOHLDE
TN 2 ATHRES DY 3. BT 2x+3y L) HEE (r/Mb) ZERL WA, RO X
PR B

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];

Minimize, Maximize & W) MR L L H Y T 5.

Minimize f; // Objective f(type=minimize); &[] L

Maximize f; // Objective f(type=maximize); &[] L

E #9325 X Constraint

Hil#z01Z Constraint &\ 9 7 F ATHRILEINF$. SIMPLE THRILWRERHIK NI, F\HHK (==%
) ROESAAERELY (<= >=%MH) O-fETT. SXEHNICAVWIEEFIEI=CII%EL,
==THBEITEELTLAEEY, BAMIZ x+y=1 VIR 2 EHRTHIITRD L H 2B L
¥

x+y==1;

x=2y<0 & WVIHHIRKXEZERT HITIFROLH ITREAL FT.

X - 2%y <= 0;

BRI S OEHRILT LS LETIED ) FwAM, LT ORI LR L [ LERTT. #7 7 4
MEBWT, BRIRISHT 2 AR RIS L2 c i, BRI A S oR# R &, g
EHTT.

Constraint co;

co = x - 2xy <= 0;

FrONPEOAERZW)H) FIITEIEA. ROLBIFFY TT.

x - 2%y < 0;

SIMPLE~¥ =27 )l BB NTT -8B T L



16 FE5E HEEETILOBMER

BEOBKNZE —EICEHTHI2E, £E27 T A Set EIRT-2 T A Element ZHWVE 9. LT OB
T, 3MEOHIF 2 =21 <0, % -2y, <0, x3-2y3 <0 % —FIZEFRL TV FET.

Set S;
S ="123";

Element i(set=S);

x[i] - 2*y[i] <= 0;

HFRNEHDOERZIT) LA, UTFTOX)IC%) 7.

Set S;

S="123";

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

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

A—FHF 2 L THEFI=2HbZ L I3TEIHA. DTORRBIFIRD TT.

x +y !=-1;

72720, TOVITY XA wesp T ABRICIEIA MK EH LI LITEET.
IN—3 3 710 X DEA SNz SDP VIV N (Isdp, esdp, qnsdp, Imsdp, trsdp) Tld, R FATHIDPIE %
EFF 2D /D) HPRTEF T, ROBITIEIHFATH] X OPIEEMGK 2R L TWwE T,

SymmetricMatrix X((i,j));

X >= 0;

MFATHI>=0 25tk § 5 H T, PIEEMETRAERETCEFT. ABIZZ oA R I I —flizE v
HIEHTXFET. COBE, ABEIEBTHORNEAEEEZWRLET. #1213, koBIXITH
X Of/NEAHEA22F ), X-2E>0THArI LEERLET.

X >= 2;

AEGS>=Z MM EICELFHITETI A, MLIE KkoLRIZEY TT.

X <= 0;

AEICATN 2Rl 2 2 LIdTE T A, PIZITKROGRIZRD T

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

X >=1Y;

BEOFIEMIFZ, —8 L TRET 2 FHITHETY .

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

X[n] >= 0;

SIMPLE~¥ =27 )l BB NTT -8B T L
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FIEEMERFI D 51, solve) BRICAHATHI DM Z A5 Z LA TE 9. TaLod ) #l#d e
LoHONTnwbHELET.

SymmetricMatrix X((i,j));
Constraint c;

c =X > 0;

DL E, solve() BIZTELDMAY setDualMatrix A EZIMNERZ & T, FGHTHIOEZESL Z &H
TXE 9.

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

dM. setDualMatrix(c); 1/ A BOFATHI DM AAHE N S I B

72721, Parameter DRFDIRT HHEA L SymmetricMatrix DIRFAIB T HELEDV—H L T wn
BeaR, WP & 0P IEEMEHK 2 e CTw 256, AT ONEEHERIZFIHTE A, fl2E,
TROFEZVINBHIRD TTY.

Parameter dM(index=(i,k)); // IWFk DIET LEENEL D
dM.setDualMatrix(c); // IWFDHEEDV—H LB VO TARI]

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

clk] = X[k] >= 0;

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

dM. setDualMatrix(c[01);// W& OFIEEMEHIFIIEATT

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

dMs.setDualMatrix(c); // WRFDRILB—F L VD TAN]

m E#HU S X Parameter

EHT Parameter &\ ) 7 FATERIAINTT. BEMAWICa b W) BHEEERT LI TD LI
WCitab L 9.

Parameter a;

BHOERZ —BICERTAICIX, £E57 T A Set EIRT-7 T A Element ZHWTT. LITOFIT
&, 3MEDOEHE bl1],b[2],b[3] # —EICEHRL TV T

Set S;
S ="123";

SIMPLE~¥ =27 )l BB NTT -8B T L



18 FE5E HEEETILOBMER

Element i(set=S);

Parameter b(index=i);

UToBTE, 6 floE cl1,pl, cl1,q],cl2,p], c[2,q],c[3,p],c[3,q] Z—EIZEFL TV T.

Set S;

Set T;

S = ||1 2 3";

T = Ilp,qll;
Element i(set=S);

Element j(set=T);

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

EBOMII=TEZELTT. BEOMEZHRMICTHEL VWAL, BHENICOPHRESNET.
DToRITIE, EFall3ZEELTWET.

a = 3;

Do TIZERbl1],b[2],b[8] 5 2T LOTHRELTWET.

bl[i] = 5;

ECiEET 2%a1E, LToX )it L.

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

WEPEBOLE L, FEOTRETALHELEINCRET 2LEORABAERLY 3. DITOH
TldE$ cl1,pl, cl1,q], c[2,p], c[2,q],c[3,p],c[3,q] IC6 X FLOTHELTWVET.

cli,jl = 6;

TN ES 2 EIE, RFEYTNVT +— M THEGLEYNDH D £3. BAEMICIUTO LI
BLF.

cl"1,p"] =
cl"1,q"] =
c["2,p"] =
cl"2,q"] =
c["3,p"] =
c["3,9"] =

>

a OO O OO O O

)

EBOMEIE, EFV T 7 ANVHTRETAUMNM, F—F 77 ANV ORETAIHELHY 7.
F—F T 7 A NP OERET AL, Parameter D542 name 2T A LENH Y 3. LITFIE, &
Hall3 %7 —% 7 74 foo.dat LR ET HHADHITT.

SIMPLE~¥ =27 )l BB NTT -8B T L



5.4 F#U >R Parameter 19

ETNT 7 ANVA

Parameter a(name="cost");

foo.dat W

cost = 3;

name Cix T A EFIE T TNV 7 + — M THELEXRD Y 3. ZAENICEBHRPBEEE LT E2 v

S2HFIITEEEA. name ZHM LG, ET VT 7 A NVHATERSINIZANTHL LA R INET.
Bs, DFOZ 2% TY.

Parameter a;

Parameter a(name="a");

PITFI, E#l1],b[2],b[31 125 %2F—% 774 ) foo.dat D HRET ALHEDHITY. F—%

T7ANDPOMEERET A6, TLOTHRET L HETELS, BINERET 2 HEOAPHFELET
EFIVT 74 IV

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,q] IC6 %7 —% 7 74 foo.dat 0*H
HETLIHEOBTT. EFVT 7 ANDORETIHELELRD,
BiIdbh EHEA.

EFINVT 7 A VA

WTExY TNV +— b THE

Parameter c(name="c");

foo.dat I

= [1,p] 6 [1,9] 6
[2,p] 6 [2,q9] 6
[3,p] 6 [3,q] 6;

T—=5 77 A NVOEEPLENICHTALDFEMLZHBHIE 87— 774 0V] #2230

5.4.1 Parameter [CX9 3#{EIC K DIEEE

Parameter (Zxf L CHILIIC L DEZ ER T HFENTEX T3, Parameter PAMHIH LT, #ifb
WCEBERIITETHA. Titld#bIZ X % Parameter DIHEFK LI D —BFI T .

EFIVT 74 VIR B HiE

SIMPLE~¥ =27 )l BB NTT -8B T L
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Set I(name="I"); Element i(set=I);
I="1..10";

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

/7 WALXGER
startRecurrenceRelation();

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

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

endRecurrenceRelation() ;

EREOBID L 5 1 b ER 5 13 L AR HE R BI%EL startRecurrenceRelation() & Wifba #1454
NBI%L endRecurrenceRelation() & THO LN H D 3. LELDOBID i+2<I D X 9 IZ Parameter
DEZPORTHIRTERELBR R VE ), FENTRTFHMZIBET 202 ENLENTLEZE W,
Hi—@ Parameter {IXf L T2 TId %<, TRED X I ITHED Parameter DG L 728 2L &
ERTHFLTEIT.

HOHE 7 i LR

Set I(name="I");

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

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

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

/7 WiALXGER

startRecurrenceRelation();

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

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

endRecurrenceRelation();

Wit T L 72 Parameter I3 endRecurrenceRelation() PARE# D Parameter & FIfRICH S &
ENTEFEY. GBI ERP CTTRICBITLLBEIT) LI TEILADTIERLZZE .
o ERMMELRT 5L (alil = alil D &9 Zitd* alil = b[i] 22 bli] = ali] ® &) Z&Edik)
o LA EFRIN RD/NT A — & OEPEALE L FER BIZIE, 787 A =% a Dt TER I N T
WD a.val.print () & &)
o set0f BAELDOMEH]
o il DL

SIMPLE~¥ =27 )l BB NTT -8B T L
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o HIB DRl

o WAL DOFHIERH ISR FORTEETBATLE ) &9 it (P12 IF alil=ali+1] TIZFFliFIC
i OEA LS LT i ORFEGOHEMZBRATLIVET)

ERCICEEY T 5 &9 R 2 AT o 2 A EAT T T — L e ) T

o

au

E BHENOI S X IntegerVariable

R HL IntegerVariable £\ ) 7 T ATHILENE . BMAEMICx L W) BEEREEXT S
CRHBTO L) IRE L.

IntegerVariable x;

BROBEER T —EICERT 51213, £H57 7 X Set LIRTFZ 7 X Element &V §. LT D
BITIE, 3MEDOBELER y (1], y[2], y[8] Z2—EIZERL TV I 7.

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

IntegerVariable y(index=1i);

2 0-1 OADE % B S BHBAERIZ, type=binary # 51 ICHiz¢ 2 HCEZINTT. DT TIX
z&EW) -1 EREEFRLTVET.

IntegerVariable z(type=binary);

MBO5IBZ €56, WPMEETYT. UToRKBERAKOERZRL 7.

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

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

m EiFEEERIEN sum, prod
BIcB s ) 2 [ | 98y a#iEL LC, SIMPLE CIRAEFBILMEE LT, sun PI%E prod

3
BEAFE SN TOET. KOBITE, HIHR Y k=102 T0ET
i=1

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

Variable x(index=i);

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

EoiilE sun HEEDTICECLRDOLIIRY TT

SIMPLE~¥ =27 )l BB NTT -8B T L



22 B0 E HESEETIVOENESR
Set S;
S ="123";

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

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

3
m@Mfu,ﬂ%ﬁ[]m=m%ﬁﬁwaiT

i=1

Set S;
S ="12 3"
Element i(set=8);

Variable x(index=i);

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

Lo % prod B AL TICHS EKRD I TR FF

Set S;

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

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

wm%ﬁuﬁﬁ@%$ﬁﬁbfﬁmﬁé$%T%i?.mﬂﬂfﬁ,ﬁ%ﬁil aib;y;; = 10 & &l

WL TWET.

3 2
=1 j=1

l J

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(alil*b[jI*y[i,j]1,(i,])) == 10;

KDL HITRBTHZ L HEETT

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);

SIMPLE~YZa7)L

MRS NTT FT—FHIEVRT I
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Parameter b(index=j);

sum(sum(alil*b[j1*y[i,j1,j),i) == 10;

5
%ﬁﬁ%ﬁwf,ﬂ%ﬁ%ﬂéﬁ@%ﬂﬁ?é%%f%i#.W®WTm,ﬂ%ﬁ§}n=m%ﬁ
i=3
WL TWTET.

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

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

KOBITE, BIFHR D x=10, Y x=20%LBLTVET.

i€T igT

Set S ="pqr s";

Set T(superSet=38);
T="pr";

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

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

A 3FRTIIO S5 X SymmetricMatrix

FEATHIE SymmetricMatrix £V 7 T ATRIMIN LY. WIATHIHAROER L, WNFATHIORE
EOEFRIN A AT BEFH ) £, BRI, RO L) 2 ZRIEFIFATHI 2 Eg L 2w E LT

x+3 4y + 1.5z

4y+ 1.5z 2x+ 10y

oY, DTOXHITRARL 7.

Set S="1 2";

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

X["1,2"] = 4xy+1.5%z;

X["2,2"] = 2xx+10%y;

WAEZDIDOEGDEFRIZETZARTTNP—HICEH L TOAERLTLZEW., Eitosl
T I2] AP ERENTVEDT, 2,152 ERTHLEIHY TEA.
RO EE L CTERSINYEIL, BlCERSNHRERINET. #lzE,
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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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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";

BROLFIN AR, PARLy -t F2liTs 7.

Set T = "ﬁﬁ_before %&_after";

FE ORI MM L7263, NRZ BB T BB, RFTIcy TV + — &
M2 L85 ) £

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

—JELCEHRTAEAICIET TNV T +— N THATIIWITERA.

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

FEOEFRICHRBEZHCSEE, . 2HCL2HTETOERZ HEICHI T 5 Z & AHET
T. UTOZ008IZWTN S BRI 205 10 THR SN EG s @R LTV ET.

Set S "1 .. 10";

Set S "123456789 10"

RRIFHNE 256503, ERROHBHHEREZ WA 2 I3 TE A, ROLBIZRD TT.

Set T = "a .. k";

HBEDEHRIZ, EFVT A NVHTERTLIUING, F—F 774 V5525 5E3H0 9. U
TIZEHARE 1,23 2 BEZLTLHEASDEFRLY, T—F 774 foo.dat D*H5-2 BB TT
EFNT 74 NVH

Set S;

foo.dat W

s ="123";

HB£H57 5 AOMKEFIL, WRINICERLECED, EFLV T 7ANRT—% 7 74 VOGRS
HEIMICERSNTI. TNz SIMPLE © BEMCARBE L IO 5. ITofITiE, HEMUARKREIC
Xy, EHESOEHZIZ1,2,3THLEHMENTT

Set S;
Element i(set=S);

Parameter a(index=i);

al1] = -1;
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al2]

_1;

al3]

1;

PFOXINE, F=8 774 (foo.dat) WTa OEEDIHEbAHTT,
ETNT 7 AIVA

Set S;
Element i(set=S);

Parameter a(index=i);

foo.dat I

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

oA EERLI-WEEE, 15 superSet ZHWE 3. DT OHBITIIES THES S OE54E
ATHLILEZRLBLTVET.

Set S;

Set T(superSet=S)

HALEGITH L TERSINIZRTIE, TOHFTEGITHLTCHOHBNICERSINET.
NEREDEEDHR (HDIHVITHSESDI) TESEL-VWEAIE, £65LFRFOUGSHEREERT
HET< >ZHMHELET. UTofTIE, Efalll,al2] 1I2-1 %, a3l 1 2% EBLTWET.

Set S;

S ="123";

Set T(superSet=S);

T = ||1 2";

Element i(set=S);

Parameter a(index=i);

alil = -1, i<T; // i BTICEENDHHE
alil = 1, >T; // i BTICHEEIN WA

ZRICES (BHROMOES) 2ERT AL, 51dn TRILZFHELET. UTOFITI,
IOBERETOUFOMEERLTLHEADEERL, “KILORTFE L OERx 2R L TVET
IOEFL JOBEFZDOTRTOMAGHEIIOVTER A ER LD TREWVWE&ER LI, $RT
EEEMHLET.

Set I;

Element i(set=I);

Set J;

Element j(set=J);

Set IJ(dim=2, superSet=(I,J));

IJ="a1b2"; /] BEDOEHKE a,1"Eb,2"E T 5
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Variable x(index=IJ); // x["a,1"] & x["b,2"] BNEFINS
x[i,j] >= 0, (i,j)<IJ; // x["a,1"] & x["b,2"] ICFBRZFLET S

SR D S EEEFRET A2, B setof ZHH L . set0f MEDOHE—FIEITRT, H
“HIBIIRMRTHLZLESH Y 3. BEOERYMEIIEATT. DTORITIE, H£E5SDOFRTERME
alil > 0 Zili72THEEZDOADNDL, HEATZHBE LTI T

Set S ="12 3";

Set T;

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

al1]

_1;

al2] -1;
al[3] 1;

T = set0f(i, alil>0); // BEIDOANPLLIEL TIMERENS.

L£EOBELHERZIET HI120F, card MEZEHEHA L 9. card ORI int BITY. DLTO
BITlE, B lZEESS ODEERZEML VT T,

int n = S.card();

FEIZIMICHEA 2EED D ) $32%, HHBEEORCHERARY =27 VTR LT ET.
AlE B VEDE LW,

EXFE] a5 Orderedset

EAENOERIINAFAED SN MHFE AL OrderedSet 7 7 ATEIINET. E£HOEHKEITD
7B NV—T w2 RKHT A2, O 0rderedSet 7 7 ADSEMTY. OrderedSet 7 7 Al Set 7 7
ADWREEETHLTED, MATKROBBIMEHTEET.

o first AL NP EGORMDERZ RS

elast AL MHFPHEAORKEDOEEZ T RT

enext AL ROEFEZET

eprev %L HiDOHEFEE KT

eposition ¥t EHEOME (HFH»Z2EIRT 288 2&T

e clementAt B f7iE (MEFH»ZEKRT L) CHLERZRT

C++DEBELTO 7+ —<y PIUTOLIIZHRY T,

// OrderedSet ® * ¥ /NEI%L

Element first();  // RADERZE S

Element last(); /] R DEHR " RT

Element next(const Element& i); // Bk i DIRDEHK %KY
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Element prev(const Element& i); // Bk i DRIOEE %R
int position(const Element& i); // HFEiOMEZRY
Element elementAt(int p); // Wi p ICH D EFEERT

OrderedSet 7 7 A Z#FIH§ A H T, WL RHILAEXNZI)HH 2 LW HETT.
ROBITIZWAEAEFER x, < x4 x, < X, X, < x; % OrderedSet ZFIH L TREAB LTV E .

OrderedSet S="p q r s";
Element i(set=8);
Variable x(index=i);

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

WEDOFEMN 1 1= S.1ast ) X i==s DYELXENT 572D TY. LilDOBITid next B & 1ast
BEAFIHLE L7225, DT O X512 prev L first I FIHTAHZ LB TEET.

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

x[S.prev(i)] <= x[i], i != S.first();

HLEODBEEDERTIEIRWIE, Eitd X 912 OrderedSet Z HHWALENH D T3, L LES
DEEPEKOEAIE, RO X 9 12 0rderedSet Z W WELR b A HETT.

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

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

[FBIZRDFLR S W HET .

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

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

BHRUNOBEEZN S R B2EEZFHT LA, FICBWT i, i-1 HFOBERMOEENEH T
& 72\VHAY, OrderedSet [ZHHL S5 2 WELRMEHTT.
ROBITIX, EE alpl,alql,alr] IZFNZFN 24,6 QT2 ZEL 7.

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

Parameter a(index=i);

for(j=S.first(); j<S; j=S.next(j)){
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al[j] = 2*S.position(j);
}

DTFoXHIZRAB L THFE CEIRTT.

OrderedSet S="p q r";

Element i(set=S);

Element j;

Parameter a(index=i);

for(int p=1; p<S.card()+1; p++){
j = S.elementAt(p);
aljl = 2%p;

¥

HLEDEZEDBRYTH H5E1E, RO X H 12 0rderedSet Z WA WELHR H W EETY. LFOHIT
&, EHalll, al2],al3] ICZNEFIL2,4,6 23O #&ELTT.

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

Parameter a(index=i);

ali]l = 2*i;

m HYIES Sequence

BHES Sequence 1, FEEBIIVPKTHEELEKBT 272005 DTY. 5T from, to, by ZIHE
$THIET, fromH»H to T TOMIZ by WADERIMEL SN T, KROBITIX, 1259FTD2
HNHDEREZER LT ET.

Sequence S(from=1, to=9, by=2);
// Set S="1 3 5 7 9v; &[4

FNAMEDS 1 TR WRBB LG 2 BRCHHTY.
Y%A Sequence (INHF A OrderedSet THIH W HE 72 B %L

// Sequence M A ¥ INFHEKL

Element first(O);  // WADEHKZRY

Element last(); /1 WRDOEFRZRT

Element next(const Element& i); // K i DIRDEF % KT
Element prev(const Element& i); // B i DRI OEE %K
int position(const Element& i); // Fk i DfE & KT
Element elementAt(int p); // i p (ld % EFK & KT

AT ENTEET.
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515 ELE

Z0E, HIRIRR AL (Variable O FIMEREE, Parameter D%, Expression Dtk E
#) ofMiciidsh, RFEOBHHLHIRT2EREZALET. KOBITIE, E8al1l,al2] I
-1%, al31 121 & ELTVET.

Set S ="12 3";
Element i(set=8);
Parameter a(index=i);

ali] = -1, i<=2;

ali] = 1, i>=3;

SRR SE ==, FXMNANET<=>=, LET<>, A—FO=HETIPMEHTE T3 (HIRRTEH
TX5DE, H5tEAMNRETZORTT). ROPITIE, EE asun DEZEH alil DFTO LYK
XV OOH Za,- TEDTVET.

a;>0

Set S;

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

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

SIFEFIINTLEEZEIT HHEF L LTCHHHSI NI . UTosITE, EHalll,al2] I
-1%, alBlI1 ZHELTVET.

Set S;

S ="123";

Set T(superSet=S);

T="12";

Element i(set=S);

Parameter a(index=i);

alil = -1, i<T; // i TICETNDBGE
alil = 1, ©T; // i FTIEEINLZVEE

ST setOf EZ o TEHAEG 2R TAICHMHENTT. UToflTid, E4Ssoh
TEM alil > 0 272 TEEZOANS, EETEIELTVET.

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

Parameter a(index=i);

al1] = -1;
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al2] = -1;
al3] = 1;
T = set0f (i, alil>0); // BEIDANLLLEES TIMER SN S.

FHAFRLEZRO L) AT, 6k, , CPAIY<) || TEKETLIENTEET. FNEN, not,
and, and, or Z EMR L 9. ROFTIE, EEbl1],b[4] I2-1 %, b[2],b[3] 11 ZHELTVET.

Set S ="12 3 4";

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

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

blil] = 1, (i>=2 && i<=3);

RED—ATIE, DTOEBO L) ICHRT2HELTEET.

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

bli]l = 1, i>=2, i<=3;

S RE L2 EE Teee, CPAT ) THETALE, EPOIRICHREINS, BICERLTLZ
S, BlE LT, UTOLHIZEE S N7z Parameter d 2B L T dli+1]1=d[i] & 72> T\ A& A
Hhdsrzea2E2T.

Set S="1234526";
Element i(set=S);
Parameter d(index=i);
d[1] = 5;

d[2] =
d[3] =

4
2
daf4] = 2;
d[s] = 2
3

dfe] =

PIF otk dli+1]1==d[i] A% i+1<S & D BITEMEN S 720, #HPEANTH 5 a7l 22 L TL F
FTEMSLITI—L ) FT.

simple_printf ("d[%d] = d[%d] = %f\n",i+1,i,d[i],d[i+1]==d[i],i+1<S);

DTFOLIIRRONEFEEZMICTEIEICEY, ELLFERPTEXET.

simple_printf ("d[%d] = d[%d] = %f\n",i+1,i,d[i],i+1<S,d[i+1]==d[i]);

FURITEBRBPLER D LI TEERA. ROGLBIFTFHRY TT.
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Variable x;
Variable y;
3*x + 2%y == 0, x>=0;

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

AL sersumasifelse
S B EL, KIS X o TEFEN R % 5 BB Objective X3\ Expression 2 E# T 5720
@%@T?.ﬁ@%f@,ﬁ%%ﬁf={

x>0

0,x<0

% ifelse Bz AL CTEXRLTVTT.

Variable x;

Objective f(type=minimize);

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

SRS E 256, MROBBIEFERLFTERP OMIFIRRTH2DEFHET. I
MBI U ERE TS DO WRE TRV 720, AT E VTR T 5 2 LIdTE A, DT
DB TY.

Variable x;
Objective f(type=minimize);

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

%8B, FTEBEHZERTA2HECE LTI 171 IO ER 2 ZTE 28w,

5.17 Rk

SIMPLE TIZRDEE L MSEEMPERSINTVWE T, ZhPhoERIZII ar s3I v 7SiEC
C++liZBITBLHDENHLTY.

+ - / *

sin cos tan asin acos atan
sec csc cot asec acsc acot
sinh cosh tanh sech coth

atan2 hypot erf csch

exp log logl0 pow sqrt

ceil floor fabs fmod

ko, fRR4e <11 2R LTHET

YWEHTA7 M T) AL Lo TIFHTE LR WEARS T EVE T, FlIE, global (KIEMRELT VT X A) Tl atan2,
hypot, erf, fmod IZFIHTE FEA.
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4xpow(x,3) <= 11;

R pow V2 L, BIZIRED 2 THo TH ZKGTHIFEE 3R L SNT, —BOIEHRIEET
A & RSN T 9. REHEIFEE O 7V ) X 4 asqp 2RI 25513 R EBE pow 2 W
BWTLZ3 W,

NWN—=Ta3 9 k) H T ADFBAEM ert PEMSNE L7z, BAEMEIIRO X ICEREIN DK
T7.

2
erf(x) = — eftzdt, X € [—o00, 0]
0

=

SIMPLE~NZa7Jb BB NTT -8B T L



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

BE TR/ T2 D B TOND SOV THIIL 3. wesp 3HIRRR B % ~F
VT4 L LTR#EL, XFVT AN BREEZEHTTIVTY AL TT. Numerical Optimizer D P
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T ORI VT 4 ZFHlT HENUEIIT 28 0 5T, BB LGHEizfTwEd. XoT, Jo
>= 1] O &) ZHlFRIHFERL (XFVTF 4 1) LD EFA [0 >= 0.99] L) X9 Zifl#
R 2z LTwE (RFPVT 1 0) L) I EXLOBRECT/MNUTUT S ZET 5 L% H
% HIBBRHlR U B LT, #5249 230 (BI5070 S 3mil) 1SR & 24l (1000 7% 513/ =
WETHEMC% D) 20T TBLERH Y 92

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,

2 LA R E S b R HTERL 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
BRFINVT A BRGNS DL EDS>TTELLETHIRNAE Wz Lz LML 373

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 OERED S DRF VT L BOFE B HEA L 7.
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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 <x <10 Zi 72 T BREERZ 2Oz wWiE, W OBBEHE TV TIIRO X ) IZEA L 9.

IntegerVariable x;

1 <= 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));
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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.

Yselection BIELE HI\ 72354, PIERIIICIZHED 0-1 BEERE HET 2Hb 0 IC—2OMMERZ HET 5720, WNELHL
EafbshE. F7, FEATHICERERJICH ) S S NUMBER_OF_VARIABLES Ofiild, P RZHOBICE Y 9.
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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

E—GBAROLGEITIE, WIERT wesp SO R 24T ) 720 BAF /8 7 + — < ¥ AHHWIFF S
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6.9 &=/ (K) EBSEE min, max 53

nEg.
GBS TH 54 121E, Numerical Optimizer Tl bR 2 17 9 B OPF 2 1T\ F
. COOE—FIBARNOGEL IR LV ETOT VI ALATHAT A EHMNIEETT.
ROBITITE A ERED [R5 ) ORiaIINE I NS ] L) Hll# % min BEEZHWTEIIL T
Wi,

Set Mesh;// * v v 288
Element i(set=Mesh);
Set Facility;// MisxfE&

Element j(set=Facility);

/1 XY a i DR G IDE SN S R 5IX1 ) Thwibido
IntegerVariable x(type = binary,index = (i,3));

/] Wi §PEEINL L1 S ewEbido
IntegerVariable y(type = binary,index = j);

/1 AT SR § E CTOHEE

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

/7 R, Ay T alT1o0MHICTIEEINS

selection(x[i,jl,j);

/1Ay YA i hBIRE SN Hiix E T O
Expression res_dist(index = i);

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

/Ay T ar b SN S iRk, B S hiziEo R Tl
/] WHEDLDET S

Parameter M;// T4rRKE W

M = 1000000;

res_dist[i] <= min((1 - y[jI1)*M + dist[i,jl,]);

// VR i min %% AW CcERIL S 2856 oadalk ik
// res_dist[i] <= (1 - y[jD)*M + dist[i,j];

wesp DA 7V 1) X 2 EREET, UK L min BIER max BIEE V% X 9 ZeEsfb 27wz nw
HaiZid, EREOBIERBRICE T A Y P TRENT WS & 9 ISR ARl & v 70 o 85l 70 55
S ZDPHEEL 9. min/max BIEO @ IERRKFIZOWT, X 1) FEHIIZIE nuopt-support@msi.co.jp F
THBHWEDE 23,
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m &IV (K) [EZMHNZAS T 5% argmin, argmax

/AMEZ % X% 5§ % BIEL argmin, SR % H2 2 Bk % BB argnax 3R Sz
AR CEBHO P HH/N (OK) Z2WARTZRSEBTYT. DT R ThE g,

/1 WFOWPN D72 2 iR ME 2 IS X
Element argmin(H#EN, #PHHTEILD) /7 RV HIIREDRT
Element argminCEEGN, #PHIFEILD) /7 R HIIRFEDRT
/] WT-OFPNZ 72 % I K% L5 2
Element argmax(REN, #PRFGENLTY) /7 R EIIFFE DRT
Element argmax CEEGN, #PHITEILD) /7 RV HIIREDRT

argmin L, argmax BIEUIMORIE L 272 ) #HIFIEEE OO ITEHAFHT A LA TEF
. 7, B (OR) AN AR D - 7256 3EohoRTEEN2L 1 DR LET.

argmin, argmax (ZPATICEIT M FEEIY AR - LTEB) TEA.

e« WCSP LD 7 T X 4

o X & DR

o RO DURT:

o EROHFDOIRTL LTHAH LA ICZOERE LK O

CAER 5o reestcount

Stz 7e T NOBEIITT 547~ M count 13, WMERTF SNAREBHOTTH R 5
N7t GIREOAER) 27z 3 EBZ L5 BEBTYT. WToMEMKICZsTunEd.

/] WTOFRPAI DT % i/ ME
Expression  count ({2, #iPHEE L) /7 RV EIE— DK

count FEIZ X o T, HHEZEHZFA VL Z x5z LIFTA Z EATE SO THERBKOLE
Mz ENTETT. HIBER softConstraint THWALGAIZIEA I L2 —T) AT 4 7 AD
PEICED ) A XZMAAZ LWL > THEEZ M EEELZ ENETY. DIFHHEICHAL 7.

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

Objective obj(type = minimize);

obj = count( x[i] == 1 ,i);

ERED &) HEOLEIZ ) A AOBAIAMTY. DTFTOL)ICHWEKRZE SR L.

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

Parameter M;
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Objective obj(type = minimize);

obj = count(x[i] == 1,i)*M + sum(x[i]l*rand[i],i);

FFE89 A —% rand ZEM G EEZHEELTOET. MIZHWBEKOSE IHDE—IHIZHE Y &
IFERVEANCTALEODAY—) Y FETYT. ZOLHICT 5L KIEBIGEENETAHE2H0 F
TOTBRALLZEN

SIMPLE~NZa7Jb BB NTT -8B T L






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
DT L %&IEL E¥. Numerical Optimizer TIEERAHIFIF & X r T2 —1) ¥ FRIE Y VN repsp & W T
CNLDOMEZFHENTEET.

rcpsp DRBER

FIRHFIT & R T2 —1) Y FREY VN repsp X FIH T B B2, T RD 3 DOREREFE Activity,
ResourceRequire, ResourceCapacity # EF L 2T NUIE 2D THA. TO 3 OOMKEZOHKREY E

F&, UToL) KR $5.

(&= ey T NES ek ey

Ve, [RFEBLZTNE RO aWEE] ORI NG EETT. EEEGOERITII,
EhiT ALEOWAMEENE TN TIIVITEEA. T— FEAIL, [TEEISHT A0 5 SR
ENDZHEAETY. [MEEIHT 2] OF%E, repsp TIEE— FEIFET. KFEESIT, [E—
FOFHCHELZER] PO SNLEEGTT. epsp ZFAIHTHEEICE, FT03fMEOESE
ERTLHLENDHY 7.

W2, [EDE(E EDOE— FTUHET 20 ITHYTE2EE Activity ZEFR L EF. repsp 23R
ETHDIE, TO Activity DETT. S5, [FE—FIEDOKEL EORBELEL 55 I2H
W4 % % ResourceRequire Z EO T T. K, [BRIIENZTAHTE 20 ] ITHYT 2 EHK
ResourceCapacity Z €O 7.

%3, repsp TIE%E TRAIR/AMERE L, MBIENRAMERELZ RS S eATEET. EH6%2H5
&, HWBE¥KTHELET.
repsp CHIH T A2 L DTE AEERIIL TOMD TT.

SIMPLE~NZa7Jb BB NTT -8B T L
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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 FEEBIN O bEEEERT

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

B = ResourceCapacity FIHWREZEIRDORIE %2 ¢

E— NP B modeOrder E— FHFZFE—IC&ET 5

77T 4T 4 BB fixActivity TITAET4RBET S

T2 T4 T A EEMREE unfixActivity TIF4ET 4 OEERMRRT S

VLR, rcpsp TOAFIH M RELIERE, BB\ T repsp THW AL ITEE L 3 AREEEICH
LTORHFHWLET.

o~ BrEI%Io S5 X Objective

repsp T3, RIRDOVESEDSE THEL, MIIEN O 2 A H BIBIEL Objective IZREENR T 5. HE)
Mz i/MERE E LCilb i, IR LM E LTRlR T 2 HIITE EHA.
WEDIEEDSE TRZIRAMUME Z ) 1213, RO L) ITED T

Objective f;

f = completionTime;

RN /MERTEZ ) 121, RO LI ICEDTT.

Objective = f;

f = tardiness;

R DVEEDTE TR/ MEME 2 ) Y6 1E, BRBEBICEAZRETHZ LTS Y. HINY

SIMPLE~NZa7Jb BB NTT -8B T L



7.3 #l#Xo >R Constraint 59

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";

SIMPLE~¥ =27 )l BB NTT -8B T L
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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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7.4 TOFT4ET 1S5 Activity 61

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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7.6 BiR#GE5 > ResourceCapacity 63

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);

SIMPLE~¥ =27 )l BB NTT -8B T L



64 F£78 BRHANCGERATI1-UVIREYIVIN repsp

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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7.8 FPUT4ET «EERE fixActivity 65

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
THEIE SNIZNEZHERT 22 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");

AR BFHIEIERT Y 21—V Y IHRDEH DEE

repsp DFIHRFICIEPLTICH L CEAZFET 5 FH2HETT.

o HIYBI%L

o IR DOFHI W] e =

o fill#3X

HADMHIL, EOBPEZRETHLESF DY £§. BARNLREREHEICEL TE, ThEhof
ML TLZE N,

WBEOVEEDOSE TR R/MUEBEZ ) Biigy 7 Mo &, R/ IMERE 2 %09 B
N=FHlFIORK) ZEBTEET.

yAa BN EEFRINSGERT Y 21—V O JE Gl
ZZTIE, BERHAINERAr V2 —) Y TMEO—MTHIAEATY V2 —Y v 7RE%, SIMPLE
ZHOCRRT 2 k2N LT T
BAKIIZIX, RO LI BANBAr Va—) Y FMEZEZTT.
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67

B flE1 2HOERETEURIME

6 O2DHHE (1,.6) # A,B,CDO3ANIZEHVIEAD ELTW5B., FNEFERZ 2 DLl Fot:EHix
TET, ABCOEMEIZLY), FAIMFORKICLELHEIIRZ2>TWE, 6 2DMFHEN
FNIHETHHDT, TXRTOLAFIZOVTEADOFHERMIZDFOLHI RS EEZEZTIN

H:F 1-6 DFTERE
FrERFR
6 H
B 8H
11 H

O, TRTOMEFEDPERT S T TIRETMHBRERES 2%, 72, TOB® A,B,C Ot
HOEY U TR EDIHIZTTNIEI VA, BB, ITRTCOMAFEERZ S T TOFNERMIZRKT40

HETL ¥ 5.

COREIZRT 5 SIMPLE D ERALIZLLFDO L H 12D £7.

//
/7 B (EROVESESE TIRZIER/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— FOVEERMH (HEMTRAD 11 HTH )
Element d(set=D);

/= FEEREHE 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 % B O R

Set T = "0 .. 40"; // A¥ Y a—Y v 7RO (HHEMTRK 40 HET %)
Element t(set=T);

ResourceCapacity cap(resource=R, timeStep=T);
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capl[r,t] = 1;

Objective f(type=minimize);

f = completionTime; // HIRDIEHEDE | KK f/Mb

options.maxtim = 2;

/1 K%

solve();

/] BEDOFIR

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

act[j].processTime) ;

FNTIE, TOETMICHTALIENLOFIEZ R CHWEEL L.
BIEICBWTEB LTSRS R WERIZ 6 oOHFETYT. FITCINSOEGRESTELTE
#LITT.

Set J ="1 .. 6";

FNEFNOIEEICIE, AIEES, BICHEES, CICHEEL o=MEOE—F WLk 39
ELFEFT. 2CTCINLEE—FESMELTERLET

Set M = "A_does B_does C_does";

E— FOFHTE2EHIX, ABCHO3IADATTNS, TNOLEEFEARELTERLET

Set R = "A B C";

FREZEHTHEROIHITRY T

B BIRE 1O repsp ICLBRIBD /- DEIE

1. B

HZHF] (=1,.6) ISHIELTT 771 €7 4 BHEAEL, HAEFOMET— F LRGN, &
THA % JE Lo,
2.E—F

FAEF DT O3 20E— FAMISH TSNS,

EF 16 1T HE—F
E—FNER PFrERRE HEBEERE

A_does 6 H AZZEHIZOWT
B_does 8 H BZ&HIZOWT 1
C_does 11H CEZHIZOVWTI

3. &
BT S A B, CHDY, ROBVPFHWHETH 5.
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BiRE FIATEE
ERHAT v 7T 1

B WM AT v 7T 1
ATy 7T 1

WIZ, TNH3DDEGOMEMNTEITVET
ETOEEER, E—FEEOWTIIDE—FTITObNEZFHERLET. €D, Activity D]
BIIEERE ToRTE, T—FEAGNES52ET

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

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

E— NIZHIBT 2 E&WE 5 2 % EE ResourceRequire IFIKD L H IZEFSINFET. 71EITE, E—
FEEM EBEFRES R UM, FIEERMESD 28R TH2LENH ) 3. OB TITEIR
ZHVLRKHIMA 11 HZDT, D="1 .. 11"EEDTVET.

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

Set D="1 .. 11",

Element d(set=D);

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

E— N A_does IZFEJHA%Z 6 HIW], &— N B_does 13K B % 8 HIH, E— F C_does IFEI C % 11
HEH W2 DT, £ 4 D 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;

KRILEIRAAG 7 ResourceCapacity DX ETT. FARFEKIZ2 O EottFHE2 356213 TE R
WOT, BEO LREZ, REOHMETETITY. A7y Ya—) y FOMMIZEER T4 HAR0
T, WIMEETIZT = "0 .. 40"TEDIT. &8, WHEAFIOEILEYTLITNIRY FHEA.
bz Flodl, ROLIITHESNTT.

Set R = "A B C";
Element r(set=R);

Set T = "0 .. 40";

Element t(set=T);
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ResourceCapacity cap(resource=R, timeStep=T);

caplr,t] = 1; // & O LHRfE

WICHTEOEF 28 E L 3. rcpsp T H FHo ik 5 MEIL,

e ODDIVEENHFEL, —EDKIE T TREDIVEHEDE TR % /ML % [

o DB B KON DVEEDNHFAEL, —EDOKIE T TEN S OWMBLEN % /ML 2 [ifE
OTHFETTA, TITHO MERETYT. SHZHWBEBTUTOL ) ITHRELET.

Objective f(type=minimize);

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

WIS, RTEMAZHRELTT. SRR TRMAEL LT AHHEM 2P E2REL .

options.maxtim = 2;

Dbzt losrd, REOESALZTLET.
SIMPLE EF V2 EfTE8EL L, RO X ) BETHEREIEONT T,

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=b5 "A_does" O 6 6

job=6 "B_does" O 8 8

oL, wEILOET (HEID solve ) MFOH L) 23 b o720

/1 TEDFIR
simple_printf ("job=%d %s %2d %2d %2d\n",j,act[jl,act[j].startTime,act[j].endTinme,

act[j].processTime[j1);

BT 5B DT, repsp DRDFAEFIZOWTOE—F, VEERMERL, # TR, VESENT SRR
PERENTVET. TOFRDLL, FIZIIHFE1ITACERESE (Adoes V) E—FEHEH),
EERIGIZ 6 HEH, #TIZ 12 HH T, 1EEMERRHIZ6 LW IRLLoTnEZ b 3. M
DEITEA, HF 1 OBE, FEMBIZ6HEDAY — T, fFEERTIR 12 HEX AT A (F
bbb 1l HE—MET) EMRLTLZEW. ZOX)ITHERT S L, VEEirEmis i /e T
D OVEERBRR 2572 b DIZR ) $7.

B, ZOBEIIEET TRARMUEETTOT, HICEAZERET S EPTRETT. VW,
KE— PTHFZIToLBICI A MREETLELET. €OH LT, TR MDY0 2l L 72512
KOEAZPITIRFNVT 4 LR TRAAOMEZ R Lz &RkeR/MET 52 2E2 .

FTRDOETFT VD solve () LLEIIZ,

SIMPLE~¥ =27 )l BB NTT -8B T L
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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); // W DEA

costTotal <= 0; // 2A b DOE/MEIZHHIEL T 5 Hllf

ZEIMLUFT. A does, B does, C does HADE— R EIRL2LEXICTAMIKLS5, 2, 1 005D
e L, IAXMEKR%E costTotal TRIMLTWFET.
COFEITRERITKRD L H 2% 7.

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

8

job=6 "B_does" 16 24

TREOMBEIIMFELE THLAN 18 TH o720 L, SHOMEDETELIZ 24 420, 2715
FCUHBZETALIICRD T L. Z04, T AMD/PNEWE— K C_does TITH EEABEM L,
IAPMDKENE—F A does TIFHIAFE™BALTBYH T

Wiz, MENS/MEEEZZ 2 3. EBOTu Y27 NAF V2= Y ZIZBW T, [#45H
SR E SN TE Y, MlERZRMEL72w] L) REL S CAFELET.

B fiE2 WEEhE/IME
BIE 1 ORMICBNT, FHFICOVTKRD L) RTRESNTWD L&, WiELZ &/
AT D EIBArVa— Vel k.

(n e N L
1 w08
2 100
3 10 H
4 17 H
5 17H
6 6 H

T Activity OEFIHITRE RE L, HIOMBICHIENRMEE TS 2 LIk 5T
THETT.
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Set J ="1 .. 6";
Element j(set=J);
Parameter due(index=j);

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

HIBEBICIEKRO X)L TwllliEhzeE L 7.

/1 WENEME
Objective f(type=minimize);

f = tardiness;

NS EIML 7268 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— FOVEERRORKA
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—" v 7 ERORRH (HHALD
Element t(set=T);

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

caplr,t] = 1;

Objective f(type=minimize);

f = tardiness; // MIENIR/AME

options.maxtim = 2;

SIMPLE~¥ =27 )l BB NTT -8B T L
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solve();
/1 FEDFIR
simple_printf ("job=Yd %s %2d %2d %2d\n",j,act[jl,act[j].startTime,act[j].endTime,

act[j].processTime) ;

FATRRIZ, UTDXH %) 7.

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" 0 6 6

SIMPLE~¥ =27 )l BB NTT -8B T L






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 HOMEHTHHTT (Windows ).

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
TEIEY. PRTHAdat THAETF—F 774 Viddat BRTF =7 7 7 A VRSN T T,
EROMEREROOEME L R ET 2E51E, name 51U L > TEHSEROAFI 2 ED S I LHT
XF9. B name SIBE NI RWIEAICIE, EFV T 7 A VTERINIZEHZ DD DN nane 725 &
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

SIMPLE~NZa7Jb BB NTT -8B T L
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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.

SIMPLE~¥ =27 )l BB NTT -8B T L
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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));

SIMPLE~¥ =27 )l BB NTT -8B T L
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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

SIMPLE~¥ =27 )l BB NTT -8B T L
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DOIHRF 1. csv TRITNIER D TEA.

ERDMERLEBOINE % T 255612, name 518U X o TEBRLEKDO LTI & D 5 LB D
D 9. Windows WL TIZ, %512 name 51 EMIT R WVIEEICIE, ETFNVT 7 A VTERENTAHZD
DM name 2L EHKEINET. 2F D, UTOZo0HIFSETT.

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

ROBITIL, csvIBRT—% 7 7 4 WICEH x(name="xx") ODAPE 4 #ZREL T FT.
EFIVT 7 AV

Variable x(name="xx");

F—% 774 VA (csv )

XX

4

—DD csvIERT—F 77 A NVIZIE, FLOTHEBOREEZHLBRTAZENTEXET. TOHIT
1%, EH a(name=aa) DMfiE 10, ZH x(name=xx) OPMEE 4 Z M HTHREL TV T T,
EFNVT AN

Parameter a(name="aa");

Variable x(name="xx");

F—% 774 IVH (csyv ER)

aa,xx

10,4

//ECEYVDIRAY ML ENGTHILELTEIT.

1/ EBE WD RE

aa,xx

10,4

SIMPLE~¥ =27 )l BB NTT -8B T L
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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

MRS NTT FT—FHIEVRT I
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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
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NG A — Y ERBORTFONET L csv IBRDRFONEFIZ—H L TV ALLEEH) T3, Flzflio
THWL 7.
EFIVT 74 VN

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

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

COETFIVICHLUTDO LI ICERELI-WwE LT,

aa[lll,pll] = 1,

aa["l,q"] = 3;
aa[nz’pu] = 5;
aa[n2’qu] =7;

UFZETNT 7ANVHND aa EIRFONEFERELL7-DEX L) 7.
F—=% 774 IVH (csv ER)

j,i,aa
p,1,1
q,1,3
p,2,5
q,2,7

UTOXHITERELTLZE W,
T—=57 74 VN (csv L)

i,j,aa
1,p,1
1,q,3
2,p,5
2,q9,7

SIMPLE~¥ =27 )l BB NTT -8B T L







SIMPLE Ttk X M7z 85 € 7V 1, Numerical Optimizer TRIE SN F§. ZDORBIZILRAREH
AR, &M CIRIEHRDSE 7 7 AV (BT VFsol) IS NET.

CoFETIX, HIBEHROEMZH 5145 SIMPLE @O BE%{ print, simple_printf, simple_fprintf
e bONT, WTEHRE HHT R ROV THBLE Y.

| 9.1 ERaiES

i85 % print BI%L, simple_printf BI%L, simple_fprintf P TIE, LT OREBEERITH T 515

WEBEARGT LI EPTELT.

BRER 158 Bk
Variable val  BUfEfE
init A
dual AUHZHUE
ub L RRfE
b FRRE
Objective val B
init R
Constraint val B fiE
init AU
dual RO 2SR fil
ub - RRAE
b FRE
Parameter val B i
IntegerVariable val  BI7Efl
init AU
dual AUl
ub B
b TR
Expression val  BUfEfE
init A
SymmetricMatrix val  HI7EMH
init AU

SIMPLE~¥ =27 )l

BB NTT -8B T L
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BRER HHR B
Set val B
OrderedSet val  HIfEfH

m print BI%X

print BIRUE, Z¥ivariable, HIE% Objective, ¥\ Constraint, X Parameter, EF(Z
¥ IntegerVariable, I\ Expression, MH/1T%I SymmetricMatrix, Hf Set, NHFEEA OrderedSet
BT 21EHRE, hEo/T7+—~y PTHHESELRBEEALTVWE T

print B OFNIL, UToXHICEDLNTVWET.

RGBS . 1. print O ;

ZROBAEEZ M$ 51218, RO XH BT HLEPH ) £

Variable x;

x.val.print();

HBBOMPEZ 1§ 21218, RO X H ICRERT 2 LEPDH ) £

Objective f;

f.init.print();

R R OB ZERAEZ BT 51213, RO L) ISR T 2 LEBH Y 7.

Constraint Co;

Co.dual.print();

EROBEMEE BT HI21E, KROXDICEHBRTHLER DY T,

Parameter a;

a.val.print();

BHEHO TR 5 100, KO &5 1SRET 2 48D ) 5.

IntegerVariable z;

z.1b.print();

SPATHIOBAEEZ 3 51218, RO XD ITRB T HLEPFH ) £

SymmetricMatrix X((i,j));

X.val.print(Q);

KXOMMEZ M $ 51213, ROXH IR T HLEPFH ) £

SIMPLE~¥ =27 )l BB NTT -8B T L



9.2 print B

87

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;

SIMPLE~¥ =27 )l BB NTT -8B T L
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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

SIMPLE~¥ =27 )l BB NTT -8B T L
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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

SIMPLE~¥ =27 )l BB NTT -8B T L
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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] =
ali]

simple_printf ("x[%d] = %f, al%d]

3;
= 5;

= %f\n", i, x[i]l, i, alil);

7
x[1] = 3.000000, a[1] = 5.000000
x[2] = 3.000000, a[2] = 5.000000
x[3] = 3.000000, a[3] = 5.000000

ROBITIE 3 DO FITH] (SymmetricMatrix) X, Xy, Xz DA FIREETVET.

Set S = "1 2";

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

Set N = "1 2 3";

Element n(set=N);

SymmetricMatrix X(index=n, (i,j));
X[n,i,j] = 100%n + 10%i + j, i <=

simple_printf ("X%d[%d,%d] = %f\n"

is /1 EEARRGORESRE

, n, i, j, X[n,i,j1);

1
X1[1,1] = 111.000000
X1[1,2] = 112.000000
X1[2,1] = 112.000000
X1[2,2] = 122.000000
X2[1,1] = 211.000000
X2[1,2] = 212.000000
X2[2,1] = 212.000000
X2[2,2] = 222.000000
X3[1,1] = 311.000000
X3[1,2] = 312.000000
X3[2,1] = 312.000000
X3[2,2] = 322.000000

simple_printf PIXIE, KIFEM R A KT EE result OFEHD M NS E2HAITEE . DT,

result VAT HEMO—ETT.
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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 BI%¥UE, BEHEM D TIEILRLL 77 ANV L TN 255700 Td. ks
w9 L) mlAHE, simple printf BB E ZIZFEORELZ A LT E ¥, simple printf B ®
HREIDTOLH)IZEDLENTVET. M7 7 A VERET 572008 1 51USMNE, simple_
printf BIELE MO EFENTT. 72721, simple_printf PARE IZE L D BIEOFIL 34 FE TIZAD
ESe

simple_fprintf(7 7 4 WKRA » ¥, WhtgeEHEA, WINE 1, .,

W8 TR ER. R OB THLLENH D 5.
ROBITIE, ZHROBEMEZEREATHEETwET. 7740 E LT, outputtxt ZI8E
LCwEq,

Variable x;

FILEx fp; // 7 7 A WVEAL ¥ ¥ DiRE

fp = fopen("output.txt", "w"); // 77 A INVEHL
X = 3;

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

fclose(fp); // 77 ANVEZHL S

ST BT 7 4V output.txt ~NOW I TF DO X H IR ) 9.

3

KROBITIX, REDXOEROBAEMEZE ST TIEST. %7 74 Vidresult 4 L 27 MY
(7 V%) LT ® data.txt T

Set 3 ="12 3";

Element i(set=S);

Variable x(index=i);

FILEx fp; // 7 7 A VEA V¥ Di%E

fp = fopen("result/data.txt", "w"); // 7 74 W&
x[i] = 3;

simple_fprintf(fp, "x[%d] = %f\n", i, x[i].val);
fclose(fp); // 77 ANVZAL %

ZHIZXTT BT T 7 4 result/data.txt ~OHETIEZLTFO L H 1220 $.
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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 # v M 7E D Numerical Optimizer (&, FE#ERINRKBHEREZIIRL, 7 74 )V (ET V% .s0l)
ZERLES. 22Tl ChLEWHIT A AEEMALET.
BRI X 2 RKIBEMOLZIR 2 3 5121, RO X HIZRABL 7.

options.outputMode = "silent";

M7 7 A NVOREIHT A2, kOXHIZEBLET.

options.outfilename = "_NULL_";
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m solve 8%

solve PH%IE Numerical Optimizer (ZiBE LR O FEITZ AT 5 TY. UToHFA TR SN
ESc

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 = 2x%x;

x >=5; //ill#
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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.

SIMPLE~¥ =27 )l BB NTT -8B T L
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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,

m double BAADZER

% ¥ Variable, HIYPBIHL Objective, XL Parameter (3l % double BUCEITEX 3. AIOEIZ
asDouble BB Z iV $ 7.

double d;

Variable x;

Objective f;

Parameter a;

d = x.val.asDouble(); // x Dl % double B2 T 5.
d = f.val.asDouble(); // £ DfH% double B2 T 5.
d = a.val.asDouble(); // a DfH% double B2 5.

m char*8i~NnZiai

E ¥ Parameter |3fH%Z char+xBUZEWTE 9. ZHOBRIL asChar A2 VT 7.

Parameter OutFileName(name="OutFileName");
char *filename;

OutFileName.val.asChar(filename); // /3T X —F L XFHMEOI Y Hi L

delete [] filename; // SCFHEDI Y L D72 DIZHER L 72 filename DFEIKZ AT %

SIMPLE~NZa7Jb BB NTT -8B T L
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BN SR - slscerEY L/ wesp D5k

Numerical Optimizer Windows MU 33\ TIEHILERL & £ 9 BB ik - HilF 762 B8 Y VN wesp % 5
T35 ENTETT.

DT 0ZTHAOER B R $ 5 FIHTY.

prompt% mknuopt.bat -parallel [ET V7 7 A V%] .smp

prompt% [ET NV T 74 VH].exe [T—% 7 74 )]

FEHEAE WELLEZTF—F 774 NVE25HELTH2T) BFSELHEICOVWTILEED
Windows HUZ BT 5 FIEE FEHETT A, kI EF V2 EFERICEERT S (T34 )V) BRI
[-parallel] £V F T a v 2T BEGHELD TT.

SRBREED LTI BN TRER /ST X —F 2OV TIE [153.4 BEGFHHZE (simplex/asqp) /A
HfE it (global) WCHERN /ST A —% | 2B TL RN,

HIFIFE R IBE Y V2N wesp DAEFLICB W TRELR/IT XA = 12O TIE T1533 LT VT
A2 (wespfrepsp) (CHRE/NT A =8 ] 2BFZIZLTLEE W,

Numerical Optimizer V20 T B BRED: - Hll# TSR Y VN wesp DIEFIALTIE, Intel #DIEFIAL

5475V Intel TBB 2017 Z WV TWE 95, T 728, WHMLEERE %2 ZHIHIC % 53541213 Intel TBB
2017 OEIVEBREE 25 72T LB T SV F 90,

1lslv2 Intel Math Kernel Library ®U > 5

Intel Math Kernel Library (2L T, MKL) &, Intel Corporation 25Fi% L T\»%, BLAS, LAPACK, FFT %
GUHERIHA S 4 75 Y T3, MKLIZLLFO URL 2657 v u—RFLTHHTAZENTEFT.

https://software.intel.com/en-us/mkl

MKL %34 ¥ A F =)V ST 5 64bit T 2784 FEIETIE, mknuopt TMKL &Y ¥ 7 L72FE/7 g
T7ANEEN T AL LT, FHRERELSHLTHIENTELLEDH ) 9. mknuopt T MKL
) V73 A, B NUOPT_MKL_LIBPATH (2 MKL 54 775 UANO/R A% HELTL 7280,

DTFICMKLZF 74NV EFDOINAIZA VA= NVLIEEEOERERN Z#RLTETE, £ A F—JVE
OFEEEBLIGA, MEGABRZ TLZE W,
o Windows B2 T MKL 257 7 4 W FDRAIZA VA P =L ENTWBEE, ROLIITEELT

SIntel (&7 2 ) A ERE B X OZDOMOEIZB1F % Intel Corporation D FGHET T .

®Intel TBB O E/EBREEIZH L Cld http://www.xlsoft.com/jp/products/intel/perflib/tbb/index.html % T IHfFE < 728
W,

"Intel (&7 2 ) A EKEB X OZDOMOEIZB1F % Intel Corporation D FGHETT .

SIMPLE~¥ =27 )l BB NTT -8B T L
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AR-I%Y

C:\Program Files (x86)\IntelSWTools\compilers_and_libraries\windows\mkl\1lib\intel64
o Linux Bi5iC MKL 377 # W b DXL YA P= LV ENTWEEA, KOXHICHELTL A

3,

/opt/intel/mkl/1ib/intel64
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Numerical Optimizer

¥4k )V 2N Numerical Optimizer 13E€ 7Y ¥ 7 5 il SIMPLE 2 MPS 7 7 4 VB Cadak & 7z 58
P RE % < 720 D% T9 . Numerical Optimizer 3B E 27NV T ALZ2A4LTEY, RLVWE
MR EZ RS A TELT.

WELIKETIE, fmeadifb> )L 2N Numerical Optimizer 1) 3 % f#HR°, H#1L > )7\ Numerical Optimizer
DB HES 5 SRR AL E T

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L






BPRET 1 [H] 8 A% Numerical Optimizer T2 7256, Bl 2 GO —FBAEERE L I & h
9. UTiEZEo—#TT.

[Problem and Algorithm]

PROBLEM_NAME a
NUMBER_OF _VARIABLES 5
NUMBER_OF _FUNCTIONS 2
PROBLEM_TYPE MAXIMIZATION
METHOD HIGHER_ORDER
[Progress]

<preprocess begin>......... <preprocess end>

<iteration begin>
res=7.3e+001 .... 4.1e-003 .. 6.4e-010

<iteration end>

[Result]

STATUS OPTIMAL
VALUE_OF _OBJECTIVE 1049
ITERATION_COUNT 8
FUNC_EVAL_COUNT 11
FACTORIZATION_COUNT 9
RESIDUAL 6.352800465e-010
ELAPSED_TIME(sec.) 0.01
SOLUTION_FILE a.sol

EERR 71uauznstEomn
[Problem and Algorithm] THiE 5t 27 ¥ 3 ¥ TlE, DTFTO L) ICHEOMESH I F 7.

PROBLEM_NAME a
NUMBER_OF_VARIABLES 5
NUMBER_OF_FUNCTIONS 2
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PROBLEM_TYPE MAXIMIZATION
METHOD HIGHER_ORDER

PROBLEM _NAME X [#£9) ET VD7 74 V%] T, ZOBITIRal ) EFTVERNTNET.
NUMBER_OF_VARIABLES Id [ 2% Variable D¥] TY. ZOBITIFLEED 5 MDY £9. NUMBER_
OF_FUNCTIONS & [B# 0¥ TF. T2 TE)BKLIE, BB 0bjective, Hll#3 Constraint,
X Expression ®CEZERLET. 20T, B 2 (BB 1M, H#HN11H) 0 7.
PROBLEM_TYPE 1325/ MU E (MINIMIZATION) 7 O 2 KALHIE (MAXIMIZATION) 7% @
A% FRLE9. METHOD i [HBEALFHEICH W27 VT X208 | TF. 2 of T3
HHPM AP (HIGHER_ORDER) Z W TwE 7.

[Result] THiE Bt ¥ a v TiE, UTOL) ICRELFHEOKEEOMESH DI T Y.

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 1049
ITERATION_COUNT 8
FUNC_EVAL_COUNT 11
FACTORIZATION_COUNT 9
RESIDUAL 6.352800465e-010
ELAPSED_TIME(sec.) 0.01
SOLUTION_FILE a.sol

STATUS {3 [Numerical Optimizer ®FH5H#% TR DOIREE] TF. T T Tid OPTIMAL (Fid) & M) S
NTWE$. VALUE_OF_OBJECTIVE (& [ HWB#Ofii] T4, RESIDUAL (& [ A T IR0 fiesdi
%Mk ) OF%Z, ELAPSED_TIME(sec.) (& [SRFFICEE L 72 |, SOLUTION_FILE X [ S W57 7
ANVOLE] ZERLET. MWHSNBM7 74 VOLRNE, BEERPHEICIVRL) T,

[12.2 Eie Ty,

WrEZ W=7V T AL TIX, [Progress]) THEE At 7 ¥ a VIZUT O X9 ETRaEA ) &
nEg.

<preprocess begin>......... <preprocess end>
<iteration begin>

res=7.3e+001 .... 4.1e-003 .. 6.4e-010

<iteration end>

<preprocess begin> & <preprocess end>® I A EHFHIZ A 2 i OB O #EFT %, <iteration begin> &
<iteration end>® FIFINKEEFTEOHETEZ R LTV ET. FEHOETTICERINLIETE (7.3e+001,
4.1e-003 7 &) 13 MERMFOIKAET, TOFRBITNDFHOETLE L HITHP L TR T %
RLTWET.
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BEE) sz, snmwiz, S04 —\— L83 3H7

ARG, AR, 72Xt —nN—%2 72546121, [Progress] TIHE A7 ¥ a YIZUTD &
O REAREIB N EINT T

<preprocess begin>......... <preprocess end>
<iteration begin>
B 2

<iteration end>

<preprocess begin> & <preprocess end>? [ i3 AR D KAFIZ A BRI OB DI TEZ R L TWE T,

<iteration begin> & <iteration end>DH\ZH % F v MIFMEDORBEDOETZRLTVET (12D Fy
MZOE, BOREEZRLTWET). T/, XFE1IE7 2 — X GBELIEITTREFHERIRE) 25
7 — A (REFRFEIRE) ~OBROKTEZRLTWET.

FOIEETHI:, —RETEIEE ISR LT RED S D 7 1 X F— /73— (options.crossover="on") % f§%& L7z

W2

<preprocess begin>......... <preprocess end>
<iteration begin>

res=2.4e+001 .... 2.7e-005 1.4e-008
<iteration end>
<iteration begin>

1222

<iteration end>

DEHIZ, WEEORBIIRDOBRICHARZEORBIORPH N L 5.

BEYY miscersmy LIt (wosp) [CB13 3

R TSR E Y VN (wesp) & HW72358121, [Progress] THFE 2127 ¥ a Y2 [REMRIZBITA
N—=Fillfl, V7 MIRDORFVT 4] BPBRFEREINET.

<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

SIMPLE~¥ =27 )l BB NTT -8B T L



110 F128 REHND

(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>

HHOEWRIZKROMY TY.

E TN B2

(hard/soft) HRENRICET 5

penalty=1i 1/ 2 i1 — FHlFERE, 2 V7 MillkEKE
time=1ifi 3, iteration=MH 4 fifi 3 : KRB, 4l 4 @ FRAEIRIEL

- TryCount = ... -—- B O O

# random seed = ... LB O Ol

# penalty=... R BIFONF VT 1 fil

#cpu time = ... I B TLIRE O 75 8 IR (]

# itereation = ... e LR 3E FLIRE o AR Rl 8

#status=... AR I D P

RADEH THHEN TV LR FREIRKEMBOEHENLEIBNET. BrEHFIN a0 E TR
EIELE52, FHEIIThRTWET. 27 - ba—) AT 4 7 AL BHEEO—BRMEE LT,
PR OB EIIBOTEIIIIL 2 ) 5.

[BUEOFHHE DK OME] & TEHOMOME] IZBLTIE 1533 2L T 3w,

HFNZE I N = FHFPRBEL TV A5, RO XD M2 ) 7.

<preprocess begin>.......... <preprocess end>
preprocessing time= 1.545(s)

<iteration begin>

--- TryCount = 1 ---

# random seed = 1

(hard/semihard/soft) penalty= 3087/947/46144686, time= 0.18(s)

SIMPLE~NZa7Jb BB NTT -8B T L
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<greedyupdate begin>.......... <greedyupdate end>

greedyupdate time= 0.47(s)

(hard/semihard/soft) penalty= 816/47/39782402, time= 0.65(s), iteration= 1
(hard/semihard/soft) penalty= 809/47/39782402, time= 0.65(s), iteration= 2
(hard/semihard/soft) penalty= 802/47/39782402, time= 0.65(s), iteration= 3
(hard/semihard/soft) penalty= 795/47/39783312, time= 0.65(s), iteration= 4

(hard/semihard/soft) penalty= 0/0/39197, time= 57.64(s), iteration= 112969
(hard/semihard/soft) penalty= 0/0/38668, time= 57.77(s), iteration= 113413
(hard/semihard/soft) penalty= 0/0/37520, time= 57.90(s), iteration= 113820
(hard/semihard/soft) penalty= 0/0/36700, time= 66.90(s), iteration= 133811

# (hard/semihard/soft) penalty= 0/0/36700
# cpu time = 66.90/100.00(s)
# iteration = 133811/207515

<iteration end>

penalty flilZ, & I N— Fl#OERESHISINTT.

e B

(hard/semihard/soft) R ENT-IZET 5

penalty="H 1/ 2/fi 3 1 — FHKERE, H2: & 3I— FH#ERE
fiti 3:v 7 b il#y PR

BEE) sumesicss s

REBEETMFEZ G CHEE, @Y%, HENICOBEREESER SN E$. ZOYH [Progress] T
EF 517 ¥ a Y TOFATRBOMINIRD L H 2% Y, RKFOETRNEZHEETE T

<iteration begin>

=== begin wcsp ===
skip wcsp heuristics

=== end wcsp ===

#1 up: 7482.06 lo: 2879.0657 gap: 4602.9943 time: 0.2s:
mem(MB)=15/12:avail (MB)=14330/134217575
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llen:1 #prob:23 #piv:312
Mixed Integer Rounding Cuts : 0.0(sec), num=12
#2 up: 7169.34 1lo: 2925.4046 gap: 4243.9354 time: 0.3s:
mem (MB)=17/14:avail (MB)=14323/134217575
llen:1 #prob:79 #piv:468
#3 up: 7140.24 1lo: 2925.4046 gap: 4214.8354 time: 0.3s:
mem(MB)=17/14:avail (MB)=14321/134217575
llen:1 #prob:113 #piv:525
#4 up: 6992.1 lo: 2925.4046 gap: 4066.6954 time: 0.3s:
mem (MB)=17/14:avail (MB)=14320/134217575
llen:1 #prob:141 #piv:557
#5 up: 6973.11 lo: 2926.6415 gap: 4046.4685 time: 0.4s:
mem(MB)=17/14:avail (MB)=14304/134217575
llen:3 #prob:535 #piv:1238
#6 up: 6925.02 lo: 2926.6415 gap: 3998.3785 time: 0.4s:
mem (MB)=17/14:avail (MB)=14304/134217575
1len:3 #prob:543 #piv:1248
Gl
#51 up: 3806.02 lo: 2975.0281 gap: 830.99194 time: 26.3s:
mem(MB)=33/28:avail (MB)=14304/134217425
llen:1 #prob:35061 #piv:178415
#52 up: 3744 .35 lo: 2982.1645 gap: 762.18548 time: 26.8s:
mem(MB)=29/24:avail (MB)=14304/134217425
llen:2 #prob:35666 #piv:179679
up: 3744.35 lo: 2982.1645 gap: 762.18548 time: 53.8s:
mem(MB)=225/216:avail (MB)=14118/134217385
1len:5507 #prob:64403 #piv:323189
#53 up: 3742.02 lo: 2982.1645 gap: 759.85548 time: 55.6s:
mem(MB)=233/224:avail (MB)=14116/134217369
1len:5703 #prob:66282 #piv:332133
#54 up: 3674.43 lo: 2982.1645 gap: 692.26548 time: 55.8s:
mem(MB)=236/227 :avail (MB)=14110/134217369
1len:5702 #prob:66671 #piv:333295
#55 up: 3656.75 lo: 2982.1645 gap: 674.58548 time: 55.8s:
mem (MB)=236/227:avail (MB)=14110/134217369
1len:5702 #prob:66672 #piv:333297

£ATI,
o I LW RN SNz
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o ITZEXE ) HY50MB DL A E) L 72

o 60 it L 72
IR WAWIROE SR VAl F a1 I RY (9= 3¢ I8

B LWEEMPEONIGEE, TEIC P ERINET. i F oW EMofFs 7.
FNUMNOLEEICIZHOEHA D ) T A.

fDIEH OFRIZKDMEY) T,

E 7 B

up H %o 54l

lo H B o T 54l

gap ETFHRFry 7o (EAE - TRE )
time FEBREH (B)

mem(MB) ZfiHAEV)/FEXAE) LIZHEHAEY &

availMB) BUEFITL CVEEIHERTHEHTE 270 A XY iR KE/FEAE) DK kK&
llen ORBREFEICH T A FORS

#prob W OF-

#pivot WHEOERY MK

FATERBEIC X > TE'"mem" DFERD [EXAE)IIH D AT ®] 2R T, B M avail " HIZFR
INnFEA.

COMBETIEAR S5 MO EMAIRE D, BEOEEMRD L TR v v 71k 674.58548 TH - 722
Lashbrh 9.

HAREEE & BT wesplp & W ZZFEAT REHER O H V25618, MoHIZ T L) 2l
NBEENET.

=== begin wcsp ===

# (hard/soft) = 0/918

# iteration = 24000

# time = 1.47 (s), succ = 1

=== end wcsp ===

Zhigzhzh, UTo#)ogRzybE 7.

o (hard/soft): wesplp A3HLD1F 7225 2 @ hard penalty/soft penalty &

e iteration: JRKMFIZHE L 7= AR BIEL

o time: RAFICH L 72 IR¢

e succ: FEATWHEMED O o 72581 1, oo o288 0

%8, wesplp & W72 FEATIRERIR R O IR T, Hl#2 HWBEB ORI ER IO b 572
®, hard penalty =0 THFEITREM E IR Y A, FETWREHBES O o 72 BAE, succ DET
HErLE9.
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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=1H 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 4V D OIRETIE, FETATRENZ BT % iisDetect & MHEN 2 AEML A A B ICRE) S h
ENAMEEEDOFROREHRZIT, TOMREEMRT 7 A VORI s 3 HHFLEMEY IV
NEERHR & A ¥ 2 =) v R VSERREDAL) . 2 2T, iisDetect #EREASEEE) L 72545 D
WA R ZFI L 3.

DFOEFNVGER (EFNVT 74 V& Ipsmp & LET) ICHLNZBIEE -, FATATEE ()
HEW-dHeL) ©F

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
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FhFEnoBhoEkE, DToXo24h 9.

F128 REHND

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

DUFiE, HERDICHIINEINEO—RTT.
24 MV 5 R
PROBLEM_NAME il SIMPLE Jit: & 7V 44
MPS H{:TITLE O PI%
NUMBER_OF_VARIABLES ERDOEEL
(#INTEGER/DISCRETE) BRER ORI

NUMBER_OF_FUNCTIONS

B (HWEEzZ &) o
AL

PROBLEM_TYPE

MINIMIZATION (#z/ML)
MAXIMIZATION (i KAL)

SIMPLE~¥ =27 )l
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24 MV 5 e

METHOD WH U 7z bF

ERROR_TYPE LTI — R LT — 5RO A
STATUS OPTIMAL (¥ii%)

NON_OPTIMAL (%38 7%
VY)

VALUE_OF_OBJECTIVE H B %M
ITERATION_COUNT PAE £ WL D A
FUNC_EVAL_COUNT B %800 AT 1 2 WL D A
FACTORIZATION_COUNT 115 D551 8l £ WL D A
RESIDUAL KRBTSO TRES SRR e 2 LA
SIMPLEX_PIVOT_COUNT HAREE O FAE 1L HARE D A
PARTIAL_PROBLEM_COUNT k0 EL TR BRE 3 0D A
PENALTY WA Xl E wesp/repsp 1 H IRf D
TERMINATE_REASON FHER T B wesp/repsp 1 F IRE D &
DETECTED_IIS_SIZE B S-S IC&EEN5 TS FFERIIRED M
T
(#IIS_RELATED_VAR) IS IZETNTWABITIZE S FE IO A
FNLEBOK
INFEASIBILITY_OF_IIS IS R CTOEFTATRENE 1S FFE Dk D A
NO_IIS_FOUND_BY 1S #ei gl )5 A 1S % 7€ J Mt o A
(#NONLINEAR_CONSTR.) IS M R DRI O T HE  1IS HFf g MUk D &
e % FIERIEIFI DEL
NUMBER_OF_ACTIVITIES TIT 4T 4 OB repsp D &
NUMBER_OF_RESOURCES EIRDREL repsp D A
NUMBER_OF_PRECEDENCE FEATHIR DOREL repsp D &
NUMBER_OF_IMPRECEDENCE LTI SEAT il #) D #EL repsp O H
NUMBER_OF_GENERAL_CONSTRAINT  —#% D # & Hl# D% repsp D H
NUMBER_OF_MODES E— FOBIM repsp D H

12,9 i

DT oREZATH)FT, HENDICHASINZHEREENLEZVEI)ICRETEET. REHER
220HD EY.
—DI%, /8 A—%7 7 4 )V nuopt.prm (2GR T 5 HETY. nuopt.prm IZLLTF D X 9 IZRER L £ 9

output:mode = silent

SIMPLE~NZa7Jb BB NTT -8B T L
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b9 —2I%, SIMPLE ETF V7 7 4 VAIZRERBR T A HETT. ETNVT 7 A VNIZLLTFO X 9125
WL ET.

options.outputMode = "silent";

SIMPLE~NZa7Jb BB NTT -8B T L



Numerical Optimizer (3B LET R OFEMIEMEZ R 7 7 A Vv 77 A VI LEST. a~< o F
7 A ~ T Numerical Optimizer Zi&28) L 72354, €7 VHsol LW FET7 7 A VDMER ST T
BARBIE LT, ROBUEIZHT L7 7 A V2 RTHnZEIZLET.

RME =3x — 2x — 4x3

Gt xi+x+2x3<4
2x1+2x3 <5

2x1+x +3x3 <7

x120,x>0,x3 >0

(13 T

7 7 4 VOFHEE;IZIX

Do
Ho
Hoo
%% RESULT OF NUOPT #1
Dot
Do
Do
Do

EFERENTET. TN 1 HHORBHERTHE L EZRLTVWET. solve) T HENIFER L7255
&, 1l H ORMGHER O 2 [l H LI O KA R M FIR SN E T

HoR AL R ClE, AEHEH J) @ [Problem and Algorithm] 8 X OF [Result] THHE L2 v a YIcH I Eh
LAEE, FAEOHRSHISNET.

Bl zE, LECOBIREZ B AT P 2 higher TRV O, 7 7 A VO BEESIE, RO X
ITZRY E.

PROBLEM_NAME sample
NUMBER_OF _VARIABLES 3
NUMBER_OF _FUNCTIONS 4
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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 TRWAE, 7 7 A VOFETSTIROIHIICHRD FT.
ITERATION_COUNT, FUNC_EVAL_COUNT, FACTORIZATION_COUNT & W9 fTAFRE N n b
) 12 SIMPLEX_PIVOT_COUNT &\ 9) fTIZ HARE O AERIBA TR R E N E §.

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

FEEBIEIC B TER A TR RICH L7228, /0B e + BARD: simplex % VT
72, FERE RO ME O PARTIAL_PROBLEM_COUNT S S F§. HSHMREHEE17-
7235412 RESIDUAL 23R SNz WOl BEIRIZB W TRl &t GERERZ50E) »REL
TV LIFWVZ%WOT, RESIDUAL DAY HIBIBUEDIE L E 2R TREL E R 550wz TTY.

PROBLEM_NAME sample
NUMBER_OF _VARIABLES 3
(#INTEGER/DISCRETE) 3
NUMBER_OF _FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10
SIMPLEX_PIVOT_COUNT 4
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PARTIAL_PROBLEM_COUNT 1
ELAPSED_TIME(sec.) 0.01

BER) morLozgERss

T
%% VARIABLES
hh

TR T A REIL 7V T XA EILECBU 2 EBOME, ROZF0 E TR REhTwET.

Dth
%% VARIABLES
Wth

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 (& [£¥0fiil, STATUS i3 [ZHUEA ETROWFIMAE L Tw 2501 ], BOUND
2O ETHR] Z2/RLTwET.

BIZIE, v# 1 O F BT x1 W) AETOLELOME (25) &, TRHATFHRIZH ERIZHEFELL
ZoTwiwZ e ("FREE"), T xRS NAHFOMEE (1 HN) 29R"dhTwEd.

R OIRE L RT STATUS OEREZLLTIRL F 7.

(0

REZRINFI  IRE

LOWER TR AT A CF BRI 2% active)
UPPER BRI AR (CEBREF 23 active)
FREE EFBR, WFIZHfFE L Twawn
REMVD APALERIC X > CTHIBR S L7z

INFS ETRZERL TV

INFS 3B 2 0B VR RE L@ TR L 2B s E§. ZhadIha s
Wi, == snEy. BEIRIEFICHTITwIEEA.

$7 VR S A Va e v B VS (epsp) G2, EROEME, W
IS L E
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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 OB <= (T27T74ET74) <= (772774 ETAORTHA)ZRLET

EEE] =57 1 LomsiEsTas

Ho
%% FUNCTIONS
Dot

TIEE 203 REL T VT X 2EIERIC BT 2 BEE L ZOMNER (Vv YT I4 X) Of
MBI TnId.

Ho
%% FUNCTIONS
%
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%tf# ], STATUS %% [BIFUEAS L FBRO WA L T2 5 0IKE], BOUND
TYPE 7% [ ETR] Z2/RLTwEd

F# 1 6 FEZTICIEF L) ZuToB%H (HWEE) o (-105) &, TharkkMbaniz
("MINIMIZE") BB TH 2 EIRINTWET. B2 0001 51T1d gl L v ) ARTOHIF A

SHIVBE E HHREZBIEL 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 ETFHR, wFhutdbELTnin

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



124 $138 WI7AI

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 J% UF CONSTRAINT/OBJECTIVE TYPE 7% [ | FROFEH |, DUAL VALUE 2 UF DUAL/
WGT 28 [ B EBOfE] 2R L TWET

B# 1 DT T, x1 1T AR TREF O <= x1 THBHZ &, FTORNEEM®IIZ0THS
BARENTVWET.

AT R HF R LR O E TR 2 Bfs 72 ) 2382 L SO HWMHBOLE 2 /R L TWET
BOTEEIING, % ¥ 754 A, F/2id reduced cost & HIFIEN, ZOIEHARLKEENS E TR
WA active D EIRD L ) IZHIBI§26 2 EATEET.

7 7AIVORMERME IKE

1k TR A CFERBIRI 2 active)
£ FRRBFNATAE (LB 2T active)
F A NME ETHR, wFhiZs i L Twin

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
F) 1B A HIHNROMETT. INFS &~ — 275D TIEBAEOERMEORZEICB VT, E TR -
TWAITTY. IREHLEII LT5L, ISOEREDND, ZIIZHNTWLITDOIEIDVT NI
WHRLET. USHBICKI LA OEROBREII TS ICHEENITOEROEE VRN LD
IHIATbNET. TOBOUS ICHETNLITOEXOEEDS, BEHENINICHNS

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
ZEDTETV WA= FlFy, v7 MlEsHhEnET. REMIY TV Ty
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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Numerical Optimizer 38 H#EpH & 7 v
= ) B VA

ARETlL, Numerical Optimizer T ) F DT X 2 HILFTEHE O HiPA, Numerical Optimizer A% 2.
TWLRT7NVTY ALZHEL, ThOOMEBRE ST, T TVIT) XLOREHESRL
9.

BEEN sumstmriE—%

Numerical Optimizer Tl, AT & 9 2RI EBELZ VK T LB TE 7.
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 -

Numerical Optimizer [ZPAT O X ) 7V T A2z T3, RN LML/, TLra) X
LAEBETAHIBICHCET. » vy aNOfdsE, EHEHRJIIICMETHOD & LTH S5 DT,
e simplex : Hiffki: (SIMPLEX)
MIEFTHEOMEE LTHL 2 LHMON TV L HETT. KBBRE TN I ENICE D
F90%, WHEEHLKMAR F D EEIC SR L ) ERE T
BHAERZGTCREICT L TRET 5 &, HREZ 98B (Branch and bound method) &\ 9)
MO THED R LAT- T, REEORIED D 2 BEHZ KD T 3. KHEBREICB W THRIK
TRDSEE R AIZIE, "crossion" EFRE L THEEN S D 7 0 24 —N—%2 W5 ORHFFTT.
e dual_simplex : AUt HiA&3: (DUAL_SIMPLEX)
(F) WAREDSEETRE R E 7280 2D RERIC /- E D& < olaxb L, Aok
S EITRE R IR % 7280 SOOI E D HE T
KRB ETH REICN LT, () BREEHBRLTHENTHL LD 7.
e asqp © ARNIFP (ACTIVE_SET_QP)
R & AR, B 2™ T KEHI R E O BB RE TS 1 TABUL EORBIERETIE, —ik
WP (ERRRZ D (Line Search Method)) 12450 F 325,
o ZRUTHARTHF RO IFEFE D v (/10 BLT) Bé
o HBB DN v XATHIDELITHITH 256
WCIENEEL Y S OERETY. 72, BHGEHEICHE L TWA 0T, BEEHD G T
NTOL N RKFTHREZ AL ZENTETT. "cross:on"EFRETAHZ ETHEELLD 7 O
AF—=N—% 5 ILDNTELOT, KHBRMEICH L CEBEERFEROL L TETT.
e higher : HUEETH EE N £ (HIGHER_ORDER)
MOEEHERE L L 72N, KBS 28Ut E Ok & L Cldi d Sl T3, Hifkgke
G, TREIEERIIRE D AL
e lipm @ (Frhi) EHERZD: (LINE_SEARCH_IPM)
e lepm © EAHERSL P (LINE_SEARCH_EPM)
e line : (IHMR) EHFERN K (LINE_SEARCH)
— M D METE SRR R T - AR T BN TH B 2 E Do TR AEAICIE
BRI & D T, RAVHEP OB L TR 025N 2 (lipm), #hi% (lepm)
IR L CHIM B WAIIMEDS S SN WA A TH S 2 LAhRENTwET. [HR
DOWEE (line) 1, PHEION—= 3 ¥ & OBGZWLEIZTHH 723w (Ver.7 LLET DN A
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i line & Ver.8 LIFEOWN R lipm TlX, AV v MAKOERPETRZ>TBY TTOT, #HR
CIHRCIER 2 2R 252 52HE605H0 7).
e bfgs : #= 2 — I > (BFGS_LINE_SEARCH)

#eo 2 — b UEIC K o TR Z RO LN EETT. “bfgs” 13Ny 2THI O BATH %2 %47
FlE LTREELE 30T, M (50~500 28U T) Z2IEBIERTIFEICE L TwE T
e tipm : (Frhi) BN R (TRUST_REGION_IPM)
o tepm : fFIHFIRS} A (TRUST_REGION_EPM)
e trust : (IHRR) [EHHBIEN KL (TRUST_REGION)

KB b D % & — e D IR BN B W RE R N s - ARk T3, IRA VW HEPH o 8
X LTI R O (tipm), A4 (tepm) (XRTEICK L CHUERAY RV OIIEATS S C
WA EIZAENTH S I EIRENTVWET. [HROWAE (trust) 1, PLETON—=T 3 Y &0
BOEMBGEIZTAM 723w (Ver.7 LLATO W R trust & Ver.8 LLBED N tipm Tld, A
)y PEBOBHESETREZS>TBYFTOT, HMEIHR TR 2R EG 255608
WEg).
o Isqp © MR EITHD CBR ZKETE: (LINE_SEARCH_SQP)

= 2 — b UK o TR ELZ SR 2 BR IKETIE T, N (50~100 Z25DLF) %
IR R IE L T E T

LS & o TIRIEBIRZEN S EE (lipm/lepm/line) & ) b 2RI X ) AEEED B % 35 <
TEHTEET.
o tsqp © fRFEBHIEIC IO { B ZKETEI i (TRUST_REGION_SQP)
AR R 0 F TV 2 BRCKETEE T, KB b 0% & — B O IR ET I I
B FETT. —BICHME L) SEETT DS, MEIC L > TEWNMEE LD D REMIC,
FOREORWEEZEL ZENTEET.
ZEOE LY b HIFREAL WIHE TN RS (dpm/tepm/trust) & 0 b EE LS E0H 1
E3c
slpsqp © B RAEIE kG (SLP-SQP)
RFNVT 4 PEE AR CBRBEIEZKETEE T, HHRERBE LD 0% &L — RO IERE
FHEE BT REC 9. KIIDURYE % 0RGE S 2 SR BLASIN R/ miiE (tipm/tepmytrust) 0GR
DBER KA (sqp/tsqp) DD D ENZETE D720, MO TFEETHOE L2 WIS L TaERI %
Band )y, Fo, HHRXOGEDVN S VBRIV SR, FEATIREHEBICIEE T 5 &)
HAADHAAE N T E T OTHEMELRFIFIIZBNTOZEN ZEESIFTE 7.
Isdp © FRIE P 1E AT I R R o3 % J2 B0 P s
M 1E 2 AT RS A3 2 ERCF N AR T, HBEL - Sl Bl 2 HIZRME CTH
LULENHYET. WEHTAY y NEKOREZITVE A,
csdp @ iy IE EME R I RT3 2 3 R0 PN G

H I BB IEIE BT, B ASRRIE 2 2P 1 e AT I P R 3 2 EARU N RET Y. 2 o%
O, ML EMEFHE TR T2 2N TE T30, 20 F $ho 720250 I KR
TEET. PHRTAY v FNABORHRZIT) A% 1sdp L B FF.
e qnsdp : #E= 2 — b A IR I A R 3 B AU R
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HABEEL - il ISR A B 5 A= 1 R R X9 2 EACGTANAEETY. A v b
BB T ZRGET 572012, 2 — P UEZAHLTVET.

e Imsdp : Levenberg-Marquardt 3% % I\ > 72 FERRTZ 2 0E 28 A 5118 5] RE 2R3 2 FB0R N AT
HABE %L - KNI AT B % - 1@ RT3 2 FACTNAEETY. 2 v b
BB DT % RAET % %12, Levenberg-Marquardt 2 FIH L CWwE 9. #E=a2— b iEICHES<
JiE (gqnsdp) 1ZHART, BBEOKRE ZMEZWY KD FATE I . BRI %L, 7RI
KREVIEOYE, BEEBEICES TS (usdp) LY RBELLENDH ) £

o trsdp 15 BB & F V> 72 JERUE 1 E e il A I R0 9 2 FOBURF N ik
H I BIEL - 92U IR AN B S 2 P IE @ R B4 2 FROF AT, 2 v ME
BOBTZRAET 572012, FEIEEZFAHL TS, #=a2— b VIS <A (gnsdp)
LD BBEORE LMELZINYH ) FPETEET.

o wesp © K TEIERE Y LN (WCSP)
WK TRERRT Y Y ] 7V —7ORFEIC I SHFFTRMEIT T L7 VT) AT,
LT LBMEMPRELDITTIEDH Y TEAD, KB BEEETmRE S L, R I35
T e GofR) ZRKDBIEPTETT.
BREROIZ G, POTXTOEKIZERE THRYES 5 HBEICH LTOAARTY. HYH
B HHRXCEAZRET LI EDPTEET. HWOEAIZIE, »— PR, I - FHlR, v
7 MR O=ME R H Y £7.

o wesplp ¢ ARG R o fil# 7R R Y LN
BT 20 e & R i ) 2 R R E DO A TIHEL TV T AL TY. THOTNVITY ALT
W, R BT Y R AR % B D DiscreteVariable & fFRE N E 3. wesplp TIXETOHIK
Xen— Nl e LT, BWEEZ Y 7 Milf & L Tihv 7.

e rcpsp | ERAIFIFT & A ¥ a—) ¥ FREY VY (RCPSP)
FHRRS: [MEMRT > Y ¥ ] 7V — T ORFE X 5 ERFIFA & 27 22— > FHEITN§
BZTIVIYALTY. BREGEHOT, b bNIAEEDRE - & TRZ 2 008§ 5 BIEDFEATI]
REfR & BRI RD D Z LA TEFE T, repsp DRLIBICH 72 - TIXMEE SIMPLE D572 7 5 X %
HOTRR T 288 3D ) £, T TRHORAMEMEE L, WillE R MU EZ ) 2 L25T
EE 9. WO BICIEY 7 MK, BEEZRD BIZEN - FHFORIMEHTE 7.

o global : KIFMIR#EAL 7 )V T X2 (GLOBAL)
— MR DOIILFT M E £ 7213, B & OCIEROEETIRE S U, KR 2 i 2 Ko 5 Z
EASTE E 9. Numerical Optimizer 23 2 T\ 2O IEMIEETWIE T )V TY X4 (bfgs, trust) T
X, RFTI R REF 2 B3 AW REEDSH 2 DIx L, T OMEII RN e molfi A 52 7
7272l MRRRRECEE D K RRERE 2TV ETOT, FHEBREREEZ S CHELET. BIHEK
BN THOMBHELIEICEL TWEY. FPLITUILORTIEL TR 70ty bR
U Numerical Optimizer/Global 42 T9. Numerical Optimizer/Global (3FH{E7 N4> THh V),
MEBAHPDEERUET.

e DFO : HWBE OB EBIAWE 2 BT T7 v Ty X4
HIBEUZ D W THAEBIAWEE D 2 W I3 I 2 HHE V5 2 &SRB W X ) B BE
BRE ST W BEICE R G RETT. ATPIVTYILORTIELTE 7Ly MR

SIMPLE~¥ =27 )l BB NTT -8B T L



14.3 #ESERREE 7 ILTY X LD 131

U Numerical Optimizer/DFO P24 ZE T9. Numerical Optimizer/DFO (3FE7 KA > TH ), 7l
BREAPDEELVET. E£7/-, Numerical Optimizer/DFO O CF|AAGEICEAL Tid [Numerical
Optimizer/DFO FIHH 1 K] 2 T &0,
Numerical Optimizer ® 7 ) T1) X A%, SIMPLE Titah &5 HIWEEL, Hl# CHARER B X OLIF
DOEBEHNTEAIN bR R—-F L E97.

+ - / *

sin cos tan asin  acos atan
sec csc cot asec acsc acot
sinh cosh tanh sech coth

atan2 hypot erf csch

exp log 1loglO pow sqrt

ceil floor fabs fmod

erf BAUIIN—T g Y 9RDEAINT, AT ADBREMKTT.
erf(x) = 2 xe_’zdt, X € [—00, 0]
vV Jo
e iisDetect : FEATA I REMEEKATORFET VTV X L
FROTNVTY) AL ERRY, KTNVT) ALNIBHETHELZE 72000 TIEH ) TEA.
A7 VT A AL Numerical Optimizer (25 2 & N2 MENEITATRE L HE SNz 6, HEIWIC
EE L, FETAUREORKEE %> TwaHHROM (TE272FR0 L vwdo) 2lFELE
T B TIENAEE R ELIFOR LT E T, iis 3R E Tl on k> T ET.

BPE) somstErsms 7 )00 U XL 0%

PLFiZ, Numerical Optimizer THUY) $\ 0 1THE 2 B¢ BRET I RE &, Numerical Optimizer 23 2 T\W5 7
NI XL DORIE—FETT.

KON
O H&BELTWS
A GETE B AIERR
- AT EZV
ZRLET.

MEHTHT7NVTY) AL E > TEFHTELZ VARSI T EVE T, FIzIE, global (KIEMRELT VT X A) Tit atan2,
hypot, erf, fmod IZFIHTE FEA.
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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
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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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 T A LDIRE X WHRIIAT b WA 121, Numerical Optimizer (& A JJ & 7z BREDO N E 5
SEBIICT VT XAEERLES. (PILTYXLOEERER)

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

SIMPLE~¥ =27 )l BB NTT -8B T L






IXF X — %1%, Numerical Optimizer DRKMBEENEZ L VMl HHTH720DEDTY. RFTRX—%
ERMTHIEICED, 7T XA0ERRP, FHERORIE, ¥ 7REOWER E21T) FHHST
&% 9. SIMPLE €7 WICHBIT 2887 T X Parameter & (ZIERIRTT. /T A—F R RET 5 ik
WWKROZBY) OFENH Y 5.

LLEFNVT 74 VHICEERT 5

2.739 XA —% 7 7 4 )V nuopt.prm |ZFCiR 9 %

NI A=FOHIZIE, 20HETLIAHTEZVHEEHOLOLFELET.

INTG A= FIREDRE LI2WA, 789 A —4% 7 7 4 )V nuopt.prm 2* HIRET A HED L1387 A —
YAy EFMHLIREO T PELEEINET.

E INSA—=9T 74 )Lnuopt.prm

INT A—%T7 7 4 Vi nuopt.prm &\ ) ZHITRITIUE R ) THA.

NG A—=%T7 7 4 VOFHEDITIE begin, WEDITIE end THILLENDH D £ 3. end DRIFLT
YATL 2T NIER ) $8A. ROBNZ, FERTHI/EIZ IR TR, BROMHEASITX—-F 77
ANV TY.

begin

end

begin & end DHIICHMEIT A —F OFREERITI) TENTEET. ROBPTET VT ALELT
HAKY: simplex ZH8E L TWE 7.

begin
method:simplex

end

NG A=713:Tld%Ll, =CHRETAHELDH D 3. KROBITIE, FEILSESEZ 102 IREL TV
ES

begin
crit:eps=1.0e-12

end

WITRA=F T 7 A NVHIZIREHAR=ZAZEHEANLFENTEET. RoOBIL, LEiLosleH U
KT,

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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begin
crit : eps = 1.0e-12

end

NG A=F T 7 AN, BHEDONNT A= ZRETHHEDLTEES. UToRITIE EikEM%E 10
WZEREL, T TY X LAHIEETE E A R higher 23X E L CTWE T

begin
crit:eps=1.0e-4
method:higher

end

TTHOPAHTAE VAT 5L, ZOANAXY ML THHIEZFRLET. FIZITROHITIE3AT
H @ method:higher 2%itAAENEHA.

begin
crit:eps=1.0e-4
*method:higher

end

NG XA =% T 74 NVTERET HMHEITITELR /NI,

9.836d-5 1.347D-4  3.4e-3  4.562384E-2

D &) HFH/NIRFE ST I N T

NG RA—=8T 7 A VHiAAENTGE, BENIJICENRTIA =Y 7 7 A VEHAAAIEZ E &R
FTRAYy =V ENENFIRENTT. NFA=F 774 VHOZEH, aA Y MIEHRINEST. DT
&, 8T X=% T 7 A VhEARENGEOMIBITT.

T A—=FT 74N

begin
maximize
method:trust
scaling:on

crit:eps=1.0e-8

end

e )

<reading parameter file: nuopt.prm>
nuopt.prm:1: begin

nuopt.prm:2: maximize
nuopt.prm:3: method:trust
nuopt.prm:4: scaling:on

SIMPLE~¥ =27 )l BB NTT -8B T L
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nuopt.prm:5:

nuopt.prm:6:

crit:eps=1.0e-8

end

139

15.2 ESleEer

AREITIE, KT NT) ZLIRFE LB VIRT A= FIZOWTHRH L E7.

15.2.1 7ZILTUXLDFER

NGA—FZHWTTIVIY) AL BETLHENTXT T,

FIVIYX L% BAFRE

simplex B (+ 9B E )

dual_simplex BURS HLAR T

asqp EERIL IR OReS

higher TR & 10 5 P R

lipm (FThR) IR RN

lepm LR SR AL R

line (IHRR) BRI R

bfgs #Za2— bk

tipm (FThi) A3 BRI R

tepm [EL U oA =RER

trust (IHRR) S BRI R

Isqp B RAPR SR & R L 72 Bk kG

tsqp B 2 AU L 728 R RGN

slpsqp BRI R

Isdp TP E il 5 R 69 2 FBURF N R

csdp A TR A AT A L3 % 3B R

gnsdp #o o — b R O IERIE R M E T R 9 2 B0 N R
trsdp B BRI 2 F > 72 R 1 e B R 18 R 0h 3 2 B0 N Rk
Imsdp Levenberg-Marquardt {2 % FI V> 72 IR 1 1E e il T i F RE A of 9 2 F2 800 N i
wesp il TR R > VN

wesplp R A BT 1 [ B O il FE L R > v N

rcpsp RGN E R V2= Y HEY VN

global KIBIRBELT v T X 2

SIMPLE~¥ =27 )l
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EFNVT 7 A VNTIRET 5 ik

options.method = "7 VIV X AL,

INF A —% 7 7 A )V nuopt.prm N TIEET % i

method: 7 IV I X A%

UTFoBITIE, 7T XL simplex (HAKEE) # ZNENETVT 7 ANMDE, HEHVIIINT X —
FIT7ANPOLEELTVET.
EFNVT 7 A NVHNTIRET % HiE

options.method = "simplex";

INT A —%T7 7 £ )V nuopt.prm N TIET % Fi

method:simplex

FATATBEVERRI 7 Vv ) X A disDetect D EfRRICIE, WOREHEVPHEINTVET
EFNT 7 A NVHATIRET 5 HiE

options.iisDetect = "off";

INF A —%T7 7 £ )V nuopt.prm N TIEET % /i

param:iis=off

156.2.2 {REHHIEH

77 # v N EE D Numerical Optimizer (&, FEHEMINIRBHEREZIORL, 7 74 )V (ET V4 .s0l)
B LET. NIA—FEHVLHET, IhozillcidEy

BN X 2 RKIFEMOLIR 2 I3 51213, KoL H IR L 7.
EFIVT 7 A4 NVICREIR T B )i

options.outputMode = "silent";

INTG A—% 7 7 4 )V nuopt.prm |ZFCR$ B ik

output:mode=silent

15.2.3 #7741 L7

NG A= R HWTHET 7 A NVOBZIHT 512, ROXHIFRL FT.
EFNT 7 A IWIELIRd 5

options.outfilename = "_NULL_";
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INT A —%T7 7 4 )V nuopt.prm (ZFCIR§ % F ik

output :name=_NULL_

NG A= HWT, WHENBHBTI7AND T 7 ANVGLEEHT LI EDTEXFT.
ETFNT 7 A4 NMIEER T 5

options.outfilename = "7 7 4 V4";

INTG X =% 7 7 A4 )V nuopt.prm (ZEEIR T % J7 ik

output :name=7 7 £ V4

EDIEIZED, 774V %s0l EVIZFDORET 7 4 VAER E T §

ETIVHNTHET 7 ANVEERLT A4 I 72 HlTA4ZLBTEET. TOLDICEETUTD
T wE T

EFINT 74 NIERT B I

options.noDefaultSolout = 1;

CORMBIZE Y, RGP solve ZEAT L BT 7 A VAR ZIrb R 2D T, &5
W BT 7 ANVEAR L CEINCROBBZRRT 52 EI2X), ¥4IV 7 2HIEITE 7.

solout(); // ZOMBOETHICHE T 7 A V2 AEKT S

15.3 =R IN- LR

KETRIFEDT IV T) XL BATBEZ DR H/8T A= F L, ZOREIIOWTHEHL L5

15.3.1 SR EMNESHAALE (higher)/BE#ESRZE (lipm/lepm/line) /&R — Rt E
& (Isap/tsap/slpsap) /#IEEEEHESEAARE (Isdp/csdp/ansdp/Imsdp/
trsdp) [CBMFINSAXA—H

UF, #ERTEiESEHNSEDOBRAR 8T A —FfliL, TOREICOWTHIL 7.

e A=V T
TNI) ZALERRLCZECHES L7720, HIME, #HK, 2RI % % U 5 0LiE
WAT =) Y 7TY. ZONRTA=FEAT =) Y7 &A1) ik, RA7r—Y v 7offxE
%‘é—;a) %) O)VC‘T ?El‘/_\rEVC\ % Z)’fﬁci “Off”, “minmaX" , “Cr”, “On” D 4 O"C“j— “Off” '@liz 7‘—
)Y 7B ETCER A, "minmax” T, REATHIOEATEFNIOWT, FEFEFEOHMMEDIK
KA & /M & DRIV L) CATF =) U 72 L 3. “cr’ TIHREATHI&MKIC
DWC, FFEEFZOMEORN D 2 FeMZi/MEL 9. “on” I Numerical Optimizer V15 LA
EOHMHED-DITHEEINTED, “ninmax” &3l TT.
ETNT7 7 AR S B ik

SIMPLE~¥ =27 )l BB NTT -8B T L
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options.scaling = "cr";

INTG A—% T 7 A4 )V nuopt.prm (ZFCib 5 ik

scaling:cr

HAREAND 7 0 24 —3— (BIEF N G higher D &)

CO|EERATI L, WHBICE > THROLNZMOERE D LICL THEAEZRI)TLIENTE
9. KRHEREICE L T REEB 2R IIE 0N ESROARTT.
ETNT 7 A WVICEER T B ik

options.crossover = "on";

IXF A =% 7 7 4 )V nuopt.prm |ZFCiR 3 % F ik

cross:on

Bkt

Gt LTH 2 it &0k A TY. REMFEORENZOMUTIC R o7& &1,
RHAAPOR L7z A L ORI R AR T LET.

EFIVT 7 A IVIEIR T B

options.eps = 1.0e-8;

I8F X —=%7 7 4 )V nuopt.prm |ZFC#R§ % K ik

crit:eps=1.0e-8

PG I E 1 BR

Bkt & LTHW L IER R ORI FRTY. AEREO 77 + )V MEl 150 B & 72> Tw
F9. KNS Z OB E R 72 E ISR SN 572 L A LTI — ((NUOPT 10)
IPM iteration limit exceeded.) ZMJL 9. BR_KEIHEL (Isqp/tsqp/slpsqp) % HIV>7235
A12i3 =5 — ((NUOPT 40) SQP iteration limit exceeded.) Z ML F7.
ETNT 7 A WICEER T B Tk

options.maxitn = 150;

INTF A =47 7 4 )V nuopt.prm (ZFLIR 3 % F ik

crit:maxitn=150

M DOFATATREERF IV T 4 — (FF R lepm/tepm D &)

B EAT A ERIIEF L WSS, APRERASERRR 272 S 2 vwie 52 2 S5
%9 ((NUOPT 55) exterior solution obtained.). Z® X9 %A1, 787 A —% exrho &
T7FNVPEDDBRESKET D EMHET HREDDH ) £9. RIEDIFETTREZRYEIC, exrho
BREWE IR0 05 5 — A0 ) £3. WREEICHRTHRED /ST + —< ¥ ZAHE
WA extho ZH R T MIFTEITLTAHADLDH —DD)PETY. exrho DHIHIFRENEIL 1.0e3
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TY
EFNT 74 NIRRT B FHE

options.exrho = 1.0e3;

INF A —%7 7 4 )V nuopt.prm |ZFLiR$ 5 ik

param:exrho=1.0e3

o WRIENIZBIN % 83, — R R & SOAE T %2 (higher D &)
D) (mtxfree) ZIRET S &, WWENN %KD 5 72012 MV — RN JAES: (7Y
O 7D EHWTRETEYT. T4V MORMELID L AT OMHEEZRS T LN
TX$¥. mtxfree [JIZ TR OHIRAENF§

o HIKIEAD 7 U A F —N—L BT H I ENRNTE W

e PRI THROLBKEEINTVARWERDHALERIMHTE 20

o EATAREVE B MABERE (iisDetect) LPEHT 52 LD TE AW
ETNT 7 A WVICEER T B ik

options.mtxfree = "on";

IXF X =47 7 4 )V nuopt.prm (ZFLiR$ % F ik

linear:mtxfree=on

16.3.2 B{FE (simplex)/BH#E (asap) [CHEME/INSX—F

A=Y T

TNIT) AL ZMRECEEICHES L7720, HEE, #ilH, Z2EIERMEZ R L 5 0E
WAT =V Y TTY. TONRITA=FRZRAr =0 Y7 2I7) plknl, Ar—" Y7 OMEZE
ETHHDOTT. HETXAMHIE “off”, “minmax’, “cr’, “on” M4 DTT. “off  TIXAFT—
VY 7B EITCER A, "minmax” T, REATHIOEATEHINIOWT, FEFEFEOHMMEDORK
KAEES/MEE DBIPPIIN 1R D IR =) Y72 BLET. o’ TIRARBATHI &I
DWTC, EFEEDOMREDO NS ED 2 FeflZ H/MEL £, “on” | Numerical Optimizer V15 LA
EORHMED-DICHEEINTEY, “ninmax” EFHTY.

EFNT 7 A VIZRR T 2 )k

options.scaling = "cr";

INT A —%7 7 4 )V nuopt.prm |ZFLiR§ 5 ik

scaling:cr

o AU EHOIEZEMHEICHATL ML T VX
FEOEIESLFICHVLIIER (Vv FY 754 ) OBHEMETT (O T oot
WREE 2B L $9). told DWMIEIZ 1.0e-6 T .
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EFNT 74 NVIZERT Bk

options.told = 1.0e-6;

INTG A =47 7 4 )V nuopt.prm (ZFLIR T % F ik

simplex:told=1.0e-6

o BT MNVOEKEEFOREVEHIEICEHT S LT v A

FHEDEIEGMEICH V2O ETBGECHEM TS, ZOMMLTOZEHMEIZE 2 FFBLEK
ZHMHL T, tolx OMWIMEIX 1.0e-8 TT.

ETNVT 7 A WVICRART 5 Kk

options.tolx = 1.0e-8;

I A—%"7 7 4V nuopt.prm (ZFLaR § % Fiik

simplex:tolx=1.0e-8

15.3.3 #IWFERB7ILTU XL (wesp/repsp) [ICEMFINS X—5

77— —FIZLBHRIFTRT IV TY XL (wesp/repsp) (EHlHIZ TE L2 HRET HEEZ VTR
M—DORDDEV) TRT, MELREREZROLIOTIEIH ) THA.

o SCAE IR %L FRR

BEILEtEO—>2oTh s, ENK ERZEE L 7. WPEEE-1 13, JmHRZ2ERL T

EFNT 7 A VSRR B ik

options.maxitn = -1;

I8F X =% 7 7 4 )V nuopt.prm |ZFC#R§ % K ik

crit:maxitn=-1

o BT LBR
Bt o—2oTHh %, FHERMEREZREL 9. MIHHREM-113, EHEZERL TS
EFNT 74 NIRRT B HE

options.maxtim = -1;

IXNF A —%"7 7 4 )V nuopt.prm |ZFLiR$ 5 F ik

crit:maxtim=-1

o BRI XD EABE
/8T A —% defaultConstraintWeight Z W5 &, EF N7 7 4 VWV THHE T L4 TIZ
—HICEAZRETSET. KOBITIE, —HICEA 120V 7 MillfEZHRELTVWET.
defaultConstraintWeight Ofilx, ETNV 7 7 A VA TOAREETEET.
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ETFINVT 7 AV

options.defaultConstraintWeight = 12;

defaultConstraintWeight (2 0 Z & E T 5 &, N"— FHl#fHH & LT*bh T 3.
defaultConstraintWeight O ¥ MFXEMIL 0 TT.

defaultConstraintWeight & Constraint BJ# (hardConstraint Pd%#{, semiHardConstraint B
¥, softConstraint B 25¥i& L723GG, BAMVELINET.

H 1 B D A e

HIBE D EAIZ/ST A — % defaultObjectiveWeight TIRE L 9. defaultObjectiveWeight
DX, ETFNV7 74 VHTOHRZETE LS. ROFITIE, HHHEBOEARIZS ZHEL TV
$9.

ETFIVT 74 IV

options.defaultObjectiveWeight = 5;

IXF X —% defaultObjectiveWeight DMIMIBEMEIL 1 TT.
HrBI% o Bl E (wesp D)
HEUHE target DflX, 78T X — % defaultObjectiveTarget CIRET H I LAITEE 7.

options.defaultObjectiveTarget = 5; // wcsp DAH R

Objective DHIETD target ik, 735 X — % defaultObjectiveTarget DA A L 72 A
¥, Objective DHIRDEDOFBELEINET. HEAE target DMMWRLEMIZ 0 TY. T
A — & 1% repsp [IFHERN T

PSR AR B V3 B LB AR o

AR R IR 3 2 0L 2 AT 57200 (F) ZIETHI LA TEET. AFba—
VAT A 7 ARETIOBIERAIR SN D MOREIEET LI e monTE), Ml
REEETLEIEICLST, LYVRVEREREZT) WU TEET. SBEREATL-ODMH
13 wespRandomSeed THRET HZ & TE £ Y.

options.wcspRandomSeed = 3;

WV A R A 5 2 BB AR ORI R EE IS 1 T

REAEES

5t wespRandomSeed THRR7z ), WA Z LT 5 2 LI X o THRAWIZHE LN 5D Z1L
THIENDY TT. WA T AL B 2 AT LN A< 2 &2 X > THORER
L322 ENMFEINET. FHEMEUL vespTryCount TIEET AT LAITEX 5.

options.wcspTryCount = 5;

FHERIE 2 BN E L2 E12iE, OHRA RISV E 2L E L, B2 L BIECRR
ATV, FORTRD JWERZEHINIERLET. FRENEOMPZREIX1 TY.
e AL v DB (wesp DH)
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WCSP IZ¥VF 3 7HBREIZBWTHILIZAT) S &I12X ), 5k 2 MHIMED b DR ORE 2R
HIICATH) S EATEE Y. ALy FED ERIL wespthreads TIRET AT LB TE 7.

options.wcspthreads = 8;

KA 7Tyasid [§HEEE] LE&bEArZEICLVARTYT. MAIE, FEEKEZ8H, ALy
FEERZ 2 ICRETAHAIIUTOL ) ICRBL 5

options.wcspTryCount=8;

options.wcspthreads=2;

FROLIICHRERTHILICEY, KA Ly FTEMERME 4 (82) HETA2ETHITORTE
T IEEICHEHFETIIT LN TV B GEIZETCICGEE R DLL 7 7 £ VOFERAAR R v 2 — T3
FoRENTT. DTFFERBITT.

Loading "C:\Program Files (x86)\Mathematical Systems Inc\NUOPT\bin\tbb.dll" ...

FATPCITHREAL v FEULED CPU (27) PHERENTWLILENHY IS, A+ T a v
DFT7 )V MlIZ 1 TTDOT, BHHLEZ AT L2HEIE 2 EOEEZREL TS v, 4B,
WM E FEATS 234G 110.6 0B RRED: - HIRFTIREE Y V2N wesp DIEFL] 2 BHIZFEATER
VR T 2 ULENTSVE T,

R 7 = — X2 BT % FHEE R

HIRFER 72— Ov=FXRFUF 4 RO IN—FRFVTF A IESTVE 72— X) 2B
% Et SR BRI wespPhaseOneMaxtime TIRET AT LB TEX F 7.

options.wcspPhaseOneMaxtime = 60;

L ERBGE LA, ERIBR &R S FE . wespPhaseOneMaxtime OMIMFEEIX-1 TT.
wcspPhaseOneMaxtime (ZfHZ %€ L72E, N—F - £ IN—FXRFVTFT A D0 HRDEDEEL
7o RE I ARG L 7R CREBIERT 2 ) £ v P L, 2D d & T naxtim THE L 7ZHEHFEOREK %17
WET. BEEREZ ) £y b LZBOERIE, HN—F -2 3IN=FRFUT 1 DENLEOYFE
Db, V7 IRFLT 4 OYFERHEL TR ET.

b5 EDORHIPFER L 72RIIN—F - EIN—FRF VT A PEET LI LERnEDYPoT
W 5 EIZH LT wespPhaseOneMaxtime Z i $5 2 & T, XY VT FRFVT 4 D/NSOIED
BonsWRErH ) 7.

gt 3 e e SR R

JEHEFH SN T HIRE LR AEM T 2 ERHE2ZHR T L 3. KBUBERE TIIFHERH 0%
EIZIEEICHELVOTTY, ZoOWEEHVSL LMBICAERZRBEEZIT) LA TEET. HHE
i B A RE R PR IX wespPhaseTwoMaxInterval TIRET A 2 L3 TE 7.

options.wcspPhaseTwoMaxInterval = 5;

1 REGE L7, BRI E RS N E 3. R AR LR oM E -1 T
o f55E L 7-0MED & DR (wesp D &)
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I—HREIZK D EED D wesp DIFEREZ A Y — M T E0ENEIREZ LI TEET.

options.wcsplnitialValueActivation = "on";

KA T aryOF7 4V Mo TTOT, T—F/ECL2WUMHEP SEKE RS-+ T2
Ve idron" 2 E LT 23, &8, tyCount TEIAERIE A 2 DL IR E L72HE, &£ToORIZ
BOUTL—VFHRECL2UIEIOHEELMBLET. 72, HEHEE (Discretevariable) %
BUMERREIEHSNEB T of & 20 7.

15.3.4 EBHEtEE (simplex/asqp)/XiGHegs@E L (global) [CEFINSA—5

DT D87 A =5 3Bk (simplex) /A RNHIFIE (asqp) RIRIIEAL (global) %, ®EEHZ &
GRIEIZOWTHEA L72K, & % WIS REIL (global) % IEMUEETHRIEII L CEM L7256
WOARERTT.

INHOTNTY AAIL, BEEBOBERGHEZ R L7-MEEZE DR URE 200, 58 M
EHEE W) AF =M o T, BESEMZMSETTRMOIER L, FATWREM O RO RGEZ
TH9dDTY. KEWITHL WS TR T HMETH L7280, BHRERO A0S 7% 5 FREOBIH
DOREIZHART, L& & LTHEREORMA»S 2 13 HY FT.

T/, COGBREELEVI AF—2DHFE LIS IHHHE LT, mliffz R L TRtz ik
3% TORMPMEOBBEDO AL LT, MEOHEICKRESELAINLEV) ZEVH) FT
BARICE, BHEROMEIBEHTHRITLES), —HTIEREEBOMEE i { DI — kR
ULEEMELEDEW) ZENRTEVET.

Numerical Optimizer [Z3TEMG 5 N5 B OB MAAR, TE DT EHEMEIZEIZE TS &
IINRTA—=F%Fa—=2V 7 LTBYETH, HO@LMHEOMBEIIH L THICRVEEL Rl$
CLIITETBYERA. 20720, UTEIHMATENRNIA Y ZBMARETLHILICL-T, 7
73V b OIRETEN L ) M ZFrE L2MEEZ LRI ML EITELZ L THICH
F5. UTFTCTEMENEEDLNDIAICTF 2 == FD2ODIRTA—=5 2 TRAMLET.

DFSHOEED 720, HNTWw S REDRAMEREZZ ERE L 9. RAALRER H BB ORF
FRBIZLTRMEEITT> TV 2 & &l DT, BRI U TTALTICHTL 2 FRMtiE ER
il V) SHEZ VRIS THRT 2LER D) £

o YRR FEIMIED /YT X — % (simplex/asqp D AT X))

SRR TN D 5 VIZIEE DO SR B L2 A R &, Zoff%, BITERD 6
TWAETWREMO THE (ThUENS LR 2 Lidd DA e BN SN 7-fE) %
ZHM LBV OHREZITVET. BAERD SN TV L FETWEER & THUEDOENFITHE VN E Ak
Nz &2, BERON TV B ETW RO REESFE SNz Ll L, 7rT) X L3R
LE9.

CIBR PR, RIS 72T Td A ) B HIRR (RUAAFEREPET) 24ARL, TH
fEZML BT, OBREEDOIORZ B 25 FEHETY. WERPFRiZMR 5138 TFTREIZ ERD,
ORBRERETRENEILT 2 Z WIS N 925, AT ES &) MEOBBEAE KT 572
O, HHFOFHE I A MBS A, MRFETRBOBERIZOLBLTEELH ) 3. 01T

SIMPLE~¥ =27 )l BB NTT -8B T L



148 F158 \SAXA—FF

A= Z I FH 2 N2 22 HET2H0TT. EELTIO0, 1,2 0WTIhrxIS T Lt
T&, 774 Mix1 BEEKLRE) TF. 22%ET4L, UHFHEZOIZMA S LI I12%k
D, 0ZRETDLEEIMRA BB FT.

FATW BRI FE R I N D25, B LD 2 ENTIEIE L 2R TIZZ DT X2 —%
% 2ISRET L ONRRM LRSS SVE T, —H TREFSIEZ CHBON TV AT
&, YIBSFIOBMAE O L — /"=~y Rl > TR IHEERH ) TTOT, 0IHET LD
PHER YA S H Y 3. Numerical Optimizer & VI2 22 5B S N2 YIBRFRIOFER) 2 30 L 72
7280, YIBRPHEZLBEHZDIMZE L) 1> TWET. FHRELTELY (HEOE )
BONT =< Y AR ELF L722Y, DHTORETEEIZ LT TWMED /87 + —< ¥ i
BETFLTW2 WIS ) 3. URTPHOBMELIE T E5 LIELL25EG1E, clevel & 0 1IKE
LTHALTALZLZBEIOLET.

EFIVT 7 A VIR B 5

options.clevel = 1;

INTF A =47 7 4 )V nuopt.prm (ZFLIR 3 % F ik

branch:clevel=1

e a—YRATA v I H—F KT 587 A —% (simplex/asqp D HH %))
R AT REM 2 RIS 2 2 I3 B EEOPRZ M#E T %5 ) 2 TRESEML T, #%
MIEOE R %2 — D> T OBHEICEE L T o 72 R & U THEATREMR 215 5 D058 H O 5 R
EETT DS, MEONBED RIS % EIXETTRMOFERAPEFITELS 2L L EH 15
¥¥. ba—VURT A v 7Y —F LI A LT TER LT, RELRFEITW M 2 5.1
BB 7 7 =y 7 TY. ZOFED) T, DBREEDOPIRSNES 5, &
BT & ) RERETTRMEPEGONLWREYRDH ) 7.
TG A= FHARTINTVWDL L 2= AT 4 v 7P —F DT (rounding, feasibility Pump,
neighbour search, rins) IZZFNENRIELTWET. 013 TRV, 1IITH) LV I EKRE 2> T
9. F72, rounding ICBILTIE 2,3 2K ETAHIENTE, HPAREWVITIET)HENEL &
D 9. feasibility Pump & neighbour search {Z KB E CTHEAT I REMA AR 5 NIZ S WIGEITRIR
BTY. BT~ EBBEOFET RGP BN 2 WIEZ ATV R IE121E, EH
AL L LVRRPHEONLTRESDH D £ 7.
— I CTHBO/N S HIE (BEERK), &2 WIEETTRMADSBECS I S A BT LT,
Ca—Y AT Ay 7 —FIZRRD R IED ) PR 2 REHIHET 2RSS Y £ . 20
BAIEINSDNTA—5EFTRTOLLT, La—Y AT 4 A —FEROTATL LW,
77 4 )V M T, rins 3FEATT S (1), Zofior 2—1) A5 4 v 7 % —F 1 Numerical Optimizer
PETH M LI H 2 (A0fE) TF.
EFNT 7 A VSRR 2 ik

-1; // -1,0,1,2,3 Z@IRCTX F¢
-1; // -1,0,1 ZRINTEF T

options.rounding

options.feasPump

SIMPLE~¥ =27 )l BB NTT -8B T L
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options.neighbourSearch = -1;

options.rins = 1 // 0,1 ZERNTE I¥

149

// -1,0,1 ZRIRTXF

INT A —%7 7 4 )V nuopt.prm |ZFLiR§ 5 ik

-1,0,1,2,3 ZEIRTE T
-1,0,1 ZRINTE X7
-1,0,1 ZEINTE LT
0,1 ZEIRTEET

branch:round=-1 *

branch:feas=-1 *
branch:neigh=-1 *

branch:rins=1 *

WHRES

REORIZHELTT. 1 LT LRIFIRKZITVIT. REWETHLHIT L, FEROHE

FRIZEL R .
pZREDI
£ BaICidp=t (RSBESRER) L
EFIVT 7 A VIR B Tk

> 2Lt

7)) X AE

IRET H EFATMRMASEON DI, IEATRYPRELZYPLTY. T
VHM G ERH Y 7.

options.p = 10;

INT A —%7 7 4 )V nuopt.prm |ZFLiR$ 5 ik

branch:p=10

wesplp & W 72 AT BRI IRE DSHRICH T %785 X — %

(simplex/asqp D A A %))

V17 DT, MEPBIERLEICRY, sHlEkota—) 25714 v 7% —FD—2L LT,
wesp ZfEH T2 ENTEET. 2D wesplp # W72 EAT W RBRER O LR A5 2 &1

FTIHIVIDOBREELRS>TVET

IAEBRE LD S SN S wesp 12, FReD S THMMH O wesplp & 52720 F5.
1. 0-1 ZEUN DO EUL Y K ANEOD DiscreteVariable & L THbh b
2. wesp D target fHIE, 2O ETHREZZE L7 HWEEORAMERLRKKELSEH S5
3. Numerical Optimizer 28UR D B4 % JEEH v, HEJIC wesplp & W 72 4T 1T BEFHR R DL

A& TT5
ok 2 —9) A5 14 v 7% —F EEEEIZ,

wesplp & F 72 24T ] REFRIR SR D 4R b AT igfE 23

PO NL WIS LT T2 28 TROWHERISHO N WSS D 9. #i2/h
BUBL 22 [ RE R AT W RER A% < o2 B REIZB L TIE, AR I3V R MRS [ O B 2 3%

DEHWREEDDH ) L5

72, wesplp Z W72 ETWREFIR R ORI, HiLOF# 2. ©

B 9

RO

TROVKHZD» > TL X

IGEDHDFET. TOLH RLEITIE, wesp O AEMEL R RMREM A HIR T 5 2 & T, K
fEREH O Z P2 5N L TReAH ) 3. AEBE RO 77 + v MEIE Numerical Optimizer
DA IHWTY 5 LRy (1) THY, RFEHOT 7 4+ ML 180 T

wesplp 2 i\ 72 EAT W REMRIRR ORI T 5835 2 ¥
e EFNT 7 A4 WIZECIh§ 5 )ik

SIMPLE~YZa7)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

o RYIY K

SAEBRETEC X 2 RERORY Y BTy, BB LG, BUID A (cutoff) & )EWHELIG
RN LD MEIIRBEONZE 2O L ET. o T, @YK ET S LEtROBEKEA
ZENTEET. ZoMHERMUMEDOYEII/NS  RAMLMEDOYEIIKRE L) RET S
e, B EMAERLC, REONRIIKS 2D, HEOTHITEY 9. mLIRELTE
% & FATIREfED 22y ((NUOPT16) Infeasible MIP.) &\WH LT — 2% D E§TOT, FEEHF Y
Y. MMRETHITIRESINTVIEA.

EFNT 7 A IVIZELIR T B ik

options.cutoff = 1.0e-2;

INT A —%7 7 4 )V nuopt.prm |ZFLiE§ 5 ik

branch:cutoff=1.0e-2

o FTEEIRE] 1R
IR O FIRTY. GHEBMG A SR HAL O FH R R ASEH R LB maxtin 28X 5 &, TRl
DLT—RAyt—VLLBIBET CTORBMEMN L TEITEZRTLET. (FATWHEMA RO
o TWRWEIZIZLP (QP) EHBOAOHIIE %) 3. F72, OTOMIEHEL TV
WO LR UERICZD £9.) FHEREHICIE, BILEE R RO OMBAIHR 2 RO SRz EENET.
W EE TIEEHRRER 2 L2 RS 21 A E SN TV ET.

(NUOPT 21) B&B itr. timeout (with feasible.sol).

(NUOPT 22) B&B itr. timeout (no feasible.sol).

EFIVT 7AW B ik

options.maxtim = -1;

INT A —%7 7 4 )V nuopt.prm (ZFLiR$ 5 ik

crit:maxtim=-1

RO R LR
FATW RO O ERTT. OLLTIZEE L Ty (EHIBR) LR ERAEhET. 1&F

SIMPLE~¥ =27 )l BB NTT -8B T L
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WL, FEITWEERZ 1 D72 RO TR T T L, L) T ENERICARD 9. FERE»D RO
Do T2 EAT RO A maxintsol iz AL, LTOZS—Xvyb—T Ll {iz, BETTO
ETWRERE DL TETERTLET.

(NUOPT 37) B&B terminated with given # of feasible.sol.

EFNT 74 NIRRT B HE

options.maxintsol = -1;

INF A —%7 7 4 )V nuopt.prm |ZFLiR§ 5 ik

branch:maxintsol=-1

o KA EY EHIR

Numerical Optimizer 7 @ AWMEH T LI LD TEXLIRRKAETY BEZHIRT 5720085 2 —%
T, MBHMTIRELZT. #21E1000 L35 IGB% LRET LI EE2EKL, IGB #ili 2
A FETEEFIEL T

BOMWERET DL, VAT ATHHWTREZR AT BAFRD -maxmen LLF 1272 - 72 & XI2FEfT%
FEIELEY. A€ ERICE o TEITHEIL L723E1213 NUOPT43 = 5 —785, EATHHEEA A
DOHh o TWRWEEIZIE NUOPTHM =7 — s dhEd. Zo¥a, BUEE ToOREMREZ 1T
LTEITERTLEYT (FEATWRBEDS RO o TORWIEFIZIEHENEOADN I E 2 ) 7).

(NUOPT 43) B&B memory error (with feasible.sol.).

(NUOPT 44) B&B memory error (no feasible.sol.).

EFNT 7 A VRS Bk

options.maxmem = -10;

I8F X —=%7 7 4 )V nuopt.prm (ZFC#R§ % K ik

branch:maxmem=-10

o FTHMEDF v v 712X B4R
ETFRMEDOF v v 795, L% TRIASEIHOERZEIEL 3. FIEL2BIE, T
D= hEhFT.

(NUOPT 45) B&B gap reaches under the limit.

FATWEEMADIRE > TR LOTETRMEDOT v v 73R ZH B ETOT, 2O —-TFIEL

TeHA IR TEATTRMOM I S N E . WHRETIE, RESRTVETA.

Fy v THMEOZEHEE LT, M TIiE T 2 S HMETIRET 2 HEOZS50H ) T3
o XM TRE T S
MXHECTROE T W ariE, (LAY - TRl IS 2Bz e L3
EFIVT 7 A VIR B )5

SIMPLE~¥ =27 )l BB NTT -8B T L
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options.gaptol = 10;

INTG X =% 7 7 A4 )V nuopt.prm (ZELIR T % J ik

branch:gaptol=10

o HIXMETIRET 5
HXHECTHRET 201, UTOXTERSNLMSF v v 71T EEZHEL 7.

| LSl — M |
1010 + | 54 |

FRCIEH/MEBEICH T 2R T, RARMEFEDOLEIRUTFICR ) $9.

| T3l — - |
10710 + | F 54 |

X Fx v 7 =

MR F vy 7 =

EFIVT 7 A4 IWVIZEER Y B ik

options.relgaptol = 1.0e-2; ‘

INT A —%7 7 A )V nuopt.prm (ZFCIR§ % ik

branch:relgaptol=1.0e-2 ‘

e ALy F¥® LR

SRBUER =V F a3 T BRI W T 247) 2 L2k ), BHERMZEM TS L5 T
EF9. T—WRESHREEIMEHTL2AL Yy O EREZBET LI ENTEET. -1 2iEE
9 % &, Numerical Optimizer ANFTHEEI 2 AL v FEZRELET. 0HLHW0IT 1 ExELT
B, YU ITNVAL Y FOGEBEENEEL £3. o REEOWEILE AT L6, 7
7AWV MOBEZ 21D ET. &b, WHHLZFETT 256 110.6 0 BEE: - HilK 75 E
VWS wesp DIEFNAL] 2B ZIZEGEREER T 2 LEP TS ET.
EFNT 7 A IITERR T B ik

options.bbthreads = 2;

INTG A —% T 7 A4 )V nuopt.prm (ZFCib§ 5 ik

branch:threads=2

WHNEATDVIEFE# T L7206, FIHLTWwE ALy FEDEERNICFRENET. DTIE4 R
Ly FZRAH L TWA5EDFEREITY.

Parallel mode: using up to 4 threads.

Loading "C:\Program Files (x86)\Mathematical Systems Inc\NUOPT\bin\tbb.dll" ...

15.35 ESRBHGIERBESAFRFEE7IVITUXL (wesplp) [CHBIEINSX—5

wesplp (ZRE 2 A B HET R PE 2 fH L ME e UTHR LR C FETY. ZOTFERITROM

SIMPLE~¥ =27 )l BB NTT -8B T L



15.4 MPS 774 IVICEET BRE

Twesp LB 7.

1. wesplp (3T DR EGBEFHFEDOETF VIZZO T THEATE S

153

wesplp ZHO ETMZERL, HIEBORKME Or/AME) 128 &5V T target EZRET %

wesplp (SR EEBEII BN ORI 2 N 5720, L) BROWBPRONL580H 5

2.
3. wesplp T, 0-1 ZEUSOZEEITE Y % % AIH D DiscreteVariable & L THbih b
4,
5.

wesplp Tld, fill#)% 4T hardConstraint & L T

wesplp DKFL, EA L —HFIREDORKAEDENET 275, KGR 251 — Y8 E D i KK E
BFICET 2 LT LET. AKENEO T 7 + v MElX 1000000 [T, ARG O T 7 + v
M X 3600 T3, wesp & [FAARIZ, wesplp FIHFED tryCount 3 & UF randomSeed b 5 E T HETT .
INSEDF 7NV MIEDBITTTY. wesplp HONF X =21, FilO@BYRET A ENTEET

EFIVT 7 A4 IWVICEEBR T 5 ik

options.method = "wcsplp";

options.maxitn = 1000000; //1E DL
options.maxtim = 3600; //1IEDERL
options.wcspTryCount = 1; //IE DR
options.wcspRandomSeed = 1; //1IEDEEFL

INT A —% 7 7 4 )V nuopt.prm 25k 5 ik

method:wcsplp

crit:maxitn = 1000000 * IEDEEE
crit:maxtim = 3600 * IEDEEL
wcsp:tryCount = * IEDEEEL
wcsp:randomSeed = 1 * IEDFERL

85 X —%"7 7 4 )V nuopt.prm %* & method:wesplp & fiE 3 % &, Numerical Optimizer @ mpssolver X°
solveLP (4} ke~ =2 7 VEH) 75 b wesplp ZFEITTH Z L DURETT.

m MPS 77 1 JLICET 33E

COHITIEMPS 7 7 A VB[ EZ AT 2 BEOMFIE RO EHELHEH LT3, MPS 7 7 4
RS BAIEEUCEI L Cid, 789 X —% 7 7 4 )V nuopt.prm Z W TIRET % HEDOADRA S h

TWE T,

o /ME, WARALDIEE

MPS 7 7 A Vi baiir AR & H RO i/ MUHE/ SRR W & LT 2248
LT, MHRERRMETT.

maximize

o #AH T NIVE

CN5IEMPS 7 7 4 VHIZHE O RHS/BOUNDS/RANGE/H I EAT S 5 & &, EBEOFHET

SIMPLE~YZa7)L

MRS NTT FT—FHIEVRT I



154 F158 \SAXA—FF

HwsbozfEsE L 7.
F7 4NV N TREMACEL-D DL 5.

mpsfile:rhs = L4  (RHS TNV 4)
mpsfile:bou = 74 (BOUNDS T NIV 44)
mpsfile:ran = XF4]  (RANGE 7 N)L4)
mpsfile:obj = LFH]  (HWBIEAT 7 NV 4

FRICALTEYT L 9NV 2/HOL DR FEAE L ZWEEICE, DToX )z —rHhEnh
ES

(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: HHJPBIEAT4 not found

EE] i55x-5-%

Numerical Optimizer TRXEW HER /ST X —F O—FTT.

E2p ER Default B
outputMode "silent" "normal" I E—
"normal" [output :mode = normal]

SIMPLE~¥ =27 )l BB NTT -8B T L
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& 75

=R Default

Bk

method

"auto" "auto"
"lipm"

"lepm"

"line"

"higher"

"tipm"

"tepm"

"trust"

"bfgs"

"simplex"

"dual_simplex"

asqp
"1sqp"
"tsqp"
"slpsqp"
"1sdp"
"csdp"
"qnsdp"
"trsdp"
"lmsdp"
"global"
"wcsp"
"wcsplp"

Ilrcpspll

KIFET VT XL

[method:auto]

scaling

"Off" n CI‘"
"minmax"
n Crll

"On"

A= ¥ 7 OMH

[scaling:cr]

crossover

Iloffll "Off"

Ilonll

HKEAD 7 0 A F —/3—
(higher %)

[cross:off]

maxitn

int 150

AR DK
(W X3 & wesp/repsp/
wesplp)

[crit:maxitn = 150]

eps

R
gy

double E B

(SIS
[crit:eps = 1.0e-8]

SIMPLE~¥ =27 )l
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& 75

IR

Default

Bk

exrho

double

1.0e3

FATAHEPERF IV T 14 —
(MhrEH)

[param:exrho = 1.0e3]

clevel

0/1/2

BA SN DY OO
HZ (01 FEALZ)
(SRR EEE, global 12
(%))
[branch:clevel=1]

rounding

-1/0/1/2/3

rouding ICX Ak 22— A
T4y I —FORE. -1
Y AT ADSEBITEEET
5.

(B R E B, global 12
(Eei]))

[branch:round=1]

feasPump

-1/0/1

Feasibility Pump (2 X %
La—) X574y 7 H%—
FOME. -1 1Y AT A
AEHBITHET .

(A BRAEEH, global 12
(3 AERD)
[branch:feas=0]

neighbourSearch

-1/0/1

Neighbor search 2 & %
La—YA74 v 7H%—
FORE. -1 1TV AT A
DEHBITHET 5.

(A% RRAEEH, global 12
(EHERD)
[branch:neigh=1]

rins

0/1

rins I2X Ak 2—1 R
TA v I —F OB,
(AR LS, global 12
(ESY)

[branch:rins=1]

cutoff

double

TEFX

JEY) 0 AT
(A PR 2 L)
[branch:cutoff = 1.8]

SIMPLE~¥ =27 )l
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ZF5 IR Default =B

P int 10 RERIRS
(R BR 52 5 )
[branch:p = 10]

maxnod int -1 (fEA) BR) PRERIEE B
(R BR 2 5 )
[branch:maxnod=100000]

maxtim int -1 (fEd) R) AR LR (FD)
(5 ke BRsE % & wesp/repsp/
wesplp)

[branch:maxtim=3600]

maxmem int -10 (3% b 10MB) S EBERD X €Y FI &
LB (MB), 5% AT fE
XEVIZL HHIM (A
Y, MB)

[branch:maxmem=500]

bbthreads int 2 WHULABREED AL
F#o bR

gaptol double -1 (FRERL) ETFREOF v v T ORE
(ks il T RxoE)

relgaptol double -1 (FRERL) ETFEDF v v T DRE
(FHRHE T REE)

tolx double 1.0e-8 FEREOETA G 2
it (HAREDA)
[simplex:tolx=1.0e-8]

told double 1.0e-6 AU R D FATAN T BEVEH]
EfE (HAAEDH)
[simplex:told=1.0e-6]

maxintsol int -1 (fEA) BR) BRIRIAS R R BB ()
[branch:maxintsol=3]

iisDetect "off" "on" (179) FATARERATHRSEG (1IS)

"on" WRETHI AT RV

outfilename char 0 (REHK) Numerical Optimizer O fi#
774NV "_NULL." &
B LMD ETDEWV
[output : name=myout]

noDefaultSolve int 0 solve () X FHIZIFIZ RV &
Kz b

SIMPLE~NZa7Jb BB NTT -8B T L



158 FI5E /\SX—5FH
ZF5 IR Default =B
noDefaultSolout int 0 solout () % FmlZMiE 7w
O 2T
outputParameter int 0 Parameter, Expression @
outputExpression 1 CSV 77 A VBT %47
nED D
multDataPolicy int 0 (FFEHW) W—DF—=F 2OV TTF—
FREMLTHRHI LR
eI h (LITERES
HEEERNELRD)
defaultConstraintWeight double -1 BED R WiHlFH A 0 EA
(77 & )V M — Filill)
defaultObjectiveWeight double 1 HABIE 2 2501 L 7= il# 2
DEH (77 4V MIEA
1oV 7 Mil)
defaultObjectiveTarget double 0 HB %o BEE (77 +
W RiZ0) (wesp DAH)
wcspRandomSeed int 1 Gl % % A o B (wesp/
wesplp)
wespTryCount int 1 AL A2 L CoORHE I
(wesp/wesplp)
wcspthreads int 1 wesp DEFILIED A L v
FE R (wesp D &)
wcspPhaseOneMaxtime int -1 (JEHIRR) R 7 = — XI2BIT 5
FHAERER R (wesp D &)
wcspPhaseTwoMaxInterval int -1 (JEHIRR) i SR ) e B R ] R
(wesp DH)
wespInitialValueActivation "off" noff" (T 7R\y) R L7cHIIED & OEH
"on" 29 ATb RV (wesp D
A)
uselicsp 0/1 1 G IR %E T wesplp & H

W72 GEAT T REMRERIR O S HR
2T 5
(global (21X fHER))

[branch:useWcsp=1]

SIMPLE~¥ =27 )l
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& 75

IR

Default

Bk

branchWcspMaxitn

int

-1

SBERERE SR S h b
wesp DR AR I EL
(global {21 ER))
[branch:wcspMaxitn =

-1]

branchWcspMaxtim

int

180

SFEBEEN S NS
wesp O i KSR IR fiE]
(global (21X fHER))
[branch:wcspMaxtim =

180]

mtxfree

|Ionll

Iloff n

lloff n

7 ) a7 R 2
L T, — R 1 <
PANSED/E

[linear:mtxfree = onl]

SIMPLE~¥ =27 )l
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MPS77A )V LP7 74

Numerical Optimizer {& MPS 7 7 4 VIEX TRtk S N7 BHEMEZ I 2 &3 TEET. a<x >
K74 v ToffEEER, UTo@) 3.

prompt¥% nuopt 7 7 4 V%

B, KBEEGHEEZIR L7 74 VES 272054, AEVHHEICHETLIIS =5 ET AT
BEMAH Y 3. ZoOBE, UTOXIIRKFEI< V F nuoptod #FEITLTLAZEWI0, 72721, 32bit
~ ¥ vk SR O4A 1 nuopted 1FFEITTE FHA.

prompt% nuopt64 7 7 A V%

EREBIOLE, WIRTHP.1p THALT7 74 VELP 774 VIEXE LT, ZNLUSL% Free-MPS 7 7

ANVERE L TRiArrATT.
AR RIA TG, 77AVERE AT a Y E LTRET A I EHAWETY. 20

7 7 A VIR TR S Ty

Fix-MPS 7 7 £ VERX TRt A AL EGICEUTOIHICLET

prompt% nuopt —fix-mps 7 7 4 V%

Free-MPS 7 7 4 WIER CitARALGHAICIZU T L H)ICL 7.

prompt} nuopt -free-mps 7 7 RZZ

LP 7 7 A VER THAALHGICEIUTOLHICLET

prompt?% nuopt -1p 7 7 4 V%

m MPS 7 7 1 JLICH T BiEL£HA
MPS 7 7 A WIZKT 53K 3~ > N nuopt % FEATT % LA IR OEITRFRENE T

prompt? nuopt exl.mps
[About Numerical Optimizer]

MSI Numerical Optimizer x.x.x (NLP/LP/IP/SDP module)

WARZETIERFE I~ > F nuopt ([ZBILCHEILTHE Y £37%, nuoptéd T nuopt & FEkOHERE (X 7Y 3 V&) % THIHW
ETET.

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with GLOBAL-OPTIMIZATION add-on "global">
<with DERIVATIVE-FREE-OPTIMIZATION add-on "DF0">

<with Netlib BLAS>

[Reading MPS file: exl.mps]

MPS_FILE_NAME exl.mps
PROBLEM_NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZERQOS 11
OBJECTIVE £
RHS b
[Problem and Algorithm]

NUMBER_OF_VARIABLES 3
NUMBER_OF _FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION

METHQD 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

£16&8 MPST7AI-LPI7A)b

, Copyright (C) 1991 NTT DATA Mathematical Systems Inc.

C DM LT DFRI)

SIMPLE~YZa7)L
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[Reading MPS file: ex1.mps]

PROBLEM_NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE £
RHS b

lEMPS 7 7 A VEGiAAILA V5 T2 — AP EDA Y= T, MPS 7 7 A VO NAME 7 ¥ 3
2B A MIVexamplel, ROWS £ 7 ¥ 3 ¥ TIRESN/ATOH (4), COLUMNS 7 ¥ 3 » Tli
EENTERO 3) LRIEFER (1), HHNEE IO (F) L4ABI~v (B) 2/RLT
WE .

VAR RE#EH J71E SIMPLE € 7V IZ%F L C Numerical Optimizer Z @M L7235& M ETY. #FLL
2R AR L 2R,

m MPS 77 1 JURULP 77 1 ILICHT 3BT 7 )b

nuopt | XEMAET LIS, BT 7 AV LET. o Zid b7 v T XA EIERICBIT S,
BRI (HBB L OHIRR), BNER (¥ Ry 754 R) ofirishTnEd. @774
WA 7 7 A VDR % sol ICEZ72d DAMER S NE T, FHLLGEIERO NV —IVIZH] - T
77 ANVDAHPRESNET.

ART7AIVE BI7ANE fwE

exl exl.sol

ex1.mps, ex1.1p ex1.sol - LA s0l 12

ex1.4.mps, ex1.3.1p ex1.4.s0l W ED. LIFED B A3 s0l 12
/nuopt/samples/ex1.mps ex1.sol ISZAZGIT WS e\

m MPS 77 1 JUICH T 3/85 X—YBE

MPS 7 7 A VK LTh, NIA=FZHOTEMRELZTLHIENTEET. MPS 7 7 4 WITx
FTAHEREINT A= TIRET HI2IE, 78T XA —% 7 7 4 )V nuopt.prm & I\ 5 HiEDO ARSI T
WEF. MPS 77 A WICHFED/ST XA =5 L LT, UTFaftsncnEd.

o /MU, AILDIRE

MPS 7 7 4 W ip bk A 7R %2 H IR O R/MURE/E A LRTEO W e L T#EL & iR
ELET. MPS 7 7 4 VOMMIREEITR/METT DT, wmALBEE LTIz, HRMICH
ETHUENHY FT.

maximize

SIMPLE~¥ =27 )l BB NTT -8B T L
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o HFET NV,

N BIEMPS 7 7 A4 VHIZ %D RHS/BOUNDS/RANGE/ H W4T A3 % & &, FEEZOFIET
Hwsbozitel 7.

T7 4NV P TERMCHN 2 D E LD 7.

mpsfile:rhs = SLFH]  (RHS T NIV44)
mpsfile:bou = XF%)  (BOUNDS 7NV %4)
mpsfile:ran = 3L°FH]  (RANGE T N)V44)
mpsfile:obj = 3LFH]  (HIBIEAT 7 NV

LRICALTEY T IV 2RO DB L VWA, DToL )z og—HMhaEn
F9.

(MPS FILE 13) Specified rhs: RHS 7 — % T “N\)V not found
(MPS FILE 11) Specified bound: BOUND 7 —% 7 “N\)l' not found
(MPS FILE 15) Specified range data: RANGE 7 — % 7 “N\)l not found.

(MPS FILE 12) Specified objective: HIIIPBI%{T4 not found

(16.4 QYRR LY

MPS 7 7 A4 WIZIRD X 9 7 — BRI ORI/ Rt BiE 2 Lk § 57200 b O TY.

AR f(x)

& e, <gi()<cy, i=1,--.m
bLjsijij’ j=17"',n
A E xj=x j=1,---.n

2T f(x), gi(x) IZ=KEET

1
f(x) =cix1 +crxp 4 -+ Cpxpy + Ex’Hox

1
gi(x) = ajnxi +apxy + -+ + ajpx, + ExtHix
ERINTT.

MPS 7 7 A WIEMPS 7 # —< v h EFIEN AR T, ROEREZLBLIZDDOTY.

HIgms, MO OB OB cay

HlFR o L TR cL,» cu,

HB%L, ##X D Hessian D%EEFE Hy, H;

ERO TR by, by,
RO Wl x;°

ARIZ2T7NVTIEMPS 774 NVD 7 +—=<v MIT 5 EHRIIBRY, BARR 42 BEISH
HMPS 77 A NVOMNZLRTLHIZEDET. MPS 774 V7 x—<v b2 ZTiEo ik

SIMPLE~¥ =27 )l BB NTT -8B T L
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nuopt-support@msi.co.jp T ik 72 Z W,

165

w/ME dx; — x3 + xp?
M xitx
X1+ 2x0 — X3 + X1X2
X2 + X3
x;p >3
4>x 21
x3,x4 >0
A x0=4,x"=2

1% x0 =0

WiT EEE O T RETRIFEZ FCak L7z MPS 7 7 4 VOB TT.

NAME
ROWS
E R1
L R2
G R3
N C
COLUMNS
X1
X1
X2
X3
X3
X4
RHS
B
B
BOUNDS
LO BND1
LO BND1
UP BND1
HESSIAN
X2
R2
X1

INITIAL

SIMPLE~YZa7)L

SAMPLE

R1

R2
R2

R1

R1
R3

X1

X2

X2

X2

X2

1. R2

2. R3

-1. R3

4. R2

10.

MRS NTT FT—FHIEVRT I
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X1 4.
X2 2.
ENDATA

m LP 77 A ILDEFHFIETFAIVT +—< Y k

LP77A40EE, TiHDES L 7+r—~<y P CTHMHEEMELZERL-2dDTT

MIN
2x1 + 3x2
SUBJECTTO
x1 + x4 = 4
-x1 + x2 - 0.5x3 <= 10
x2 + 0.25x3 >= 2
BOUND
x1 < -2
GEN
x2
END

Z Z Tld Numerical Optimizer 2555 L CTWALP 7 7 A V7 + —< v MIOWTHHIZHHL 7.

16.5.1 dnia3Ral

2%, HryB, oA mcHWwS ZENTE L FIELUTED) T,
e TIVT7 7Ny b a-zA-Z

o Bt 1 0-9

el I 1#$%L/, . ;70 {30

4x2

D& LRI x2 DT EAATE AT 4xx2 EFERLET.

16.6.2 XY BMEZE(T

\ PO RETZaAX Y MELEY. T2 ZBTEHmAREIL I

16.5.3 FHBAR—ZABLUXHORT

"ROER B I OER AR v RldiE, MEMRL I3, hoddTid, EAANR-Z LRI
Hbh 7.

SIMPLE~¥ =27 )l BB NTT -8B T L
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16.5.4 Ip 77 A JLODE

FOEHE T R 2 W RS A F O RLaR I DL T 0l ) T

1. ML (ARg])

2. HIYBI %

3. il aX

4. BER S (BT

5. KA (AET)

6. PIIME (FuEwT)

HHIOWNEZ, WIS HIREEFTED SR L2ROFT2 Stk LET. HREIRT - /L
TrERMVETA. HELBRI D> 72512

END

LT A MENH ) 9. KELED Ip 7 7 4 VO OWTOHITIZ, Fitoim) oHX % H
WET

o[ 1:[1NIZAMEHE

e(a,b,..)ab .. DT

o { Trx I (FNOFE KL

e number : Efii

e name : Z4Hl

e term : (number, [number] name [ ([ * ] name, "2) ])

e expression : [(+,-)] term { [ (+,-) term ] }**

HIBEIC BT 5 EBHIT 1 DFTH

16.5.5 RiERE

TR prob, problem

16.5.6 BHIBE#E:

= N e e C . . . .
}E87RiE  minimize, maximize, min, max, mininum, maximum

s

[name:] expression

name FIED P AR— 2 FFARIEL 3. name 23EBE S N7z H "0bjective" DS H B % &
) ES. ZRAERRRT HLEICIE

0.5 x172 + 6 x1 x2 + 2x272

L

SIMPLE~¥ =27 )l BB NTT -8B T L
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+ [ x172 + 3x1 * x2 + 2x2 "2 ] / 2

LRt L9

16.5.7 Hil#IzUER

AN subject to, subject to:, such that, st,s.t.,st., subjectto, suchthat, such

LN

[name:] expression (<,<=,=<,>,>=,=>,=) number

name i DY A R— ZIZFHARIZL 3. Name 2SEME S N 7354 co (BIRAITRD "pslf X 44 &
0 FET. %G - S5 AUEOMICEITERATIIVITEEA.

16.5.8 1BFRRME

18715k © bounds, bound

3

number (<,<=,=<,>,>=.=>,=) name

name (<,<=,=<,>,>=.=>,=) number

number (<,<=,=<,>,>=.=> =) name (<,<=,=<,>,>=.=> =) number
name free

(-inf, -infinite) (<,<=,=<) name

name (>,>=.=>) (-inf, -infinite)

(inf, infinite) (>,>=.=>) name

name (<,<=,=<) (inf, infinite)

GG ENEN<=, =>EMRL 5. BERFMICBNT, ERHLZERITI—LARD) F. LAYE
&, REEOHA I E+int LB SNT T, FRESRBEEOE A

1. 52D 0 Kl Cdh A iX-int

2. Z) THRVEEO
LikwasnEd.

16.5.9 ZE#HEE

3

{name}x*x*

N : generals, general, gens, gen

FORFEISHE S AT OB —BEBERE LI T, BRAKMNZ 52 T WARIY LT, BR

SIMPLE~¥ =27 )l BB NTT -8B T L
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k% [0, +inf) E LT .

eREE - integers, integer, ints, int
R he AR OER A BHAERE LET. BRFMESGZ 0N TuRwEE, BEREM% (o,
117&LET.

| o P—= . . . . . .
}87RiL  binaries, binary, bins, bin

FRRGERICHE C AT DL R % 0-1 BBERE LT

16.5.10 tJHB(EER

F&/REE ¢ init, initial

e

name = number

) zuomrgeiconT

MPS 7 7 4 WIZHBWT INTORG” ¥ — 7 — THE L 2B BE R LT, HEREMPHZ 50w
ik 01 BEEKEHEL, SHREEZFITLET. £72, MPS 77 A VB LULP 774 VOWTh
WZOWTh, TRtV —VSEH s T T

o MREDOAMHRE SNz Hsfy, EFEi+int LT 5.

o PFEDADHRE SN E, TR0 R THILUX T HEA -inf &5 5.

o PREDOAMIRE SNzHE, A0 ETHIUETRMEEZ 0L T 5.

WA MPS 77 A ILB&ULP 77 1 ILNDER

16.7.1 ZEH]GE

E7Y) ¥ 75 SIMPLE # HHWTET IV T 7 4 )V ZEalk L721%, mpsout, mpsout_e ¥ 7213 1pout &
WO BBEIFCIT 2L oT, YATLONERZMPS 7 7 A VBRI THNTHZ L TES
1. mpsout DAL Fix-MPS 7 7 4 W & LT, mpsout_e DHid Free-MPS 7 7 4 L & LT, 1pout
OHBEFILP 7 7 ANVELTHALET. EFVT7 74 V&, #E CER) FHlRED 2 Wiz Rk (%
¥ FHEETH 2 L DD £7.

mpsout () ; // Fix-MPS 7 7 A VOB
mpsout_e(); // Free-MPS 7 7 A Vo]
lpout () ; // P 77 ANV

= DAL Visual Studio RO 3 V31 2 SN TWAEAICIE, EWICEEL Z2WITREERIT S §.

SIMPLE~¥ =27 )l BB NTT -8B T L
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£16&8 MPST7AI-LPI7A)b

R E NS MPS 7 7 4 VOZFRIZET VT 74 Vv (smp ZBRrV728 @) mps &7 0 9. D

ENBMPS 77 4 VEAZIRELLZWVEEICIZRD X 9 12.mps & v

2Ry BE LTS ET.

mpsout ("filename"); // filename.mps &\»9) MPS 7 7 4 V% )]

16.7.2 MPS 77 A ILNORIREEREEARDER

i Tk 72 MPS 7 7 4 W ~\OZEHEREZ WV 558121, IO
o B4, BB

MPS 7 7 4 VOERZL I L FHBORBRLEH ) 50T, ZHAT—H x1,X2,. ..

F1,F2,... EWIHOAAIICETR SN T T.
Wl E&hb MPS 7 7 £ VOSETEH M,
SnFET.

KDOEHIZMPS 7 714

HICEBZTHLENDHY .

. BB

IS DT & SIMPLE W T U 72 4450 & Oxf e i

VEXO I X oA TRR

VARIABLE NAME (MPSFILE - original)

X1

var [1]
X2

var [2]

FUNCTION NAME TABLE (MPSFILE - original)

F1 - obj
F2 - NONAME
o i KAL/HR/MUE

AL E I R/MEBEREICE B I N T 5 (HBEEORF 520550k
o [HEBIBL DO HI R
B, BTN A9999999 UL Eo I TE THA.

SIMPLE~YZa7)L

2% ) 7).

MRS NTT FT—FHIEVRT I




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



Numerical Optimizer/SIMPLE FAQ

RETIL, P 2 Numerical Optimizer (2722 LT Wik 2 F Lo F Lz XM
7 FAQ IZBY L T, [Numerical Optimizer/SIMPLE =2 — h U 7))V ] 2 TS 7280

BEEN maivgsTs—

ETFTNVORIEROE )RR ENASTVRWTL &) 2. ZREIEZ 52 2w e oo &
RSN ETOTEHOH ) FIXFE/ NS LT — DR ER D 7.

Variable x;

1/x >= 5; // FEH/IBET T —DEKF

log BUIC0ZH5ATLE o720, FE/IMET I - o TLIVEY.

Variable x;

log(x) >= 3; // WFE/NEE T T —DJEA

%8B, BEICOMEEZ 5 25 L TIE 5.1 287 9 X Variable R 8§ T— % 77 A V2L T
S72E W,

182 LI

SIMPLE i C++% W TEREINTWE 0, BB W iETonEBHREMRInTL
FWET. HIzIE, ROBPITIIERaIZ1/6FHELEL) ELTWETH, EBEIZIZoNG52zoNT
LEWVFET.

Parameter a;

a=1/6; // ODVREIND

1/6 52 5121&, MATREART 2 L8 H ) 7.

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






Numerical Optimizer/SIMPLE @ T
F—Avk—7

m SIMPLE DIS—Xvt—Y

WX SIMPLE O FETHO LS ——BE T, X vt—IJ3WEE (UNIX ) H 5\ Id HAZE (Windows
) T, TOETIEMHBERTIBRENTHET

— | I XyvE—7

BT

(SIMPLE 1) Infeasible bound for variable XX( YY )

(SIMPLE 1) Z XX IZDOWTHFE L ETHEPG 26N FE L2 (YY)
ERXXIZHEZO6N ETRAFPELTVWET (EF VL@ LT E TR G SN
BRIZOWTZOF 2y 2 0fTbhET).

3 (SIMPLE 3) Infeasible bound for constraint XX ( YY)

(SIMPLE 3) fill# XX IZDOWTHEFE Lz ETHRBIG 26N FE L7 (YY)

FRIA XX ICHZ 6N ETRAFELTCWET (EFVEeRZE LT ETRSFHA ST
TRERIZOVWTZOF =y A TbIET).

I

BY
dn Wi

—_

5 (SIMPLE 5) In datafile, Around c’s definition: Expected element instead of d.
(SIMPLE 5) 7—% 7 7 A VD ¢ DEFDFEIIBNWTd &5 ETHITFRTIV%RLT
3 EREA.

b7zt 7V 27 PORTFOBP—HZLTELA. (EFVHOF TV 27 POER
DBEDOTWFDORIC (index=?) & FNAMEbNIZHEN ([Lj] %) TORFORILE—F LT
WEPE) PR LTLZE W)

6 (SIMPLE 6) In datafile, Around c’s definition: Expected element instead of d.

(SIMPLE 6) 7—% 7 7 A VD ¢ DEFDFEIIBNWT A LHDBEIHITRBTV%RLT
3% 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

T—=F 77 ANIBCT, RENELF TV 27 MIRASNDNE GE5ofifl) 2 1
PHNhTWIEHA.

SIMPLE~NZa7Jb BB NTT -8B T L
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{18 A Numerical Optimizer/SIMPLE DTS —Xvt—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 bl 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 b T A.

WE % 5 HEREMA T LN B SE TS, HEEMES Interval 2O TiIrbh I HA.

(s
= =

35

(SIMPLE 35) The last term XX of sequence (YY .. XX) may not be included.

5| Sequence DEFH: (HF) W5 to THHE LI EBICAR S NFNTE T T
wWItA. (L)
Sequence S(from=0, to=3, by=2); D L) Zillb % L7 ICEREINET.

36

(SIMPLE 36) Sequence is empty.
(SIMPLE 36) Sequence %322 & %2 > TWE T,

%1l Sequence 2322 T .

37

(SIMPLE 37) Only one-dimensional data can be specified as Sequence.
(SIMPLE 37) Sequence DIg7E 1L 1 IRILDT—F IR > THRTY.

5| Sequence NDEFK (HF) M dim=1 DAV E2 52 F L 7=

39

(SIMPLE 39) Sequence data not matched with the format: "first .. last, step".
(SIMPLE 39) Sequence D AJJ 7 — % Jaid "BGREEE . & TEE WMo TR ITE %0 £
TA.

¥l Sequence DiEFK (HE) T, MO, FOREDME, M5 (default=1) DWI i
BT T ET.

40

(SIMPLE 40) Inappropriate operation on Sequence.
(SIMPLE 40) Sequence (2%} 3 A 1E L { ZRWHEMT bl E L7,

%l Sequence |2 L TR A AITHB) & LI L7

41

(SIMPLE 41) Only one-dimensional data can be specified as Sequence.
(SIMPLE 41) Sequence D§EIE 1 IRILDT— 7 12> THRTT.
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(SIMPLE 46) Attempt to find the maximum of an empty sequence.
(SIMPLE 46) Z2® Sequence 2* bk KEFRZRD I I L LF L7

ZEHP DIRREHRZRD I ) L LE L7

(SIMPLE 47) Note: No auto-assignment performed for Sequence.
(SIMPLE 47) Sequence (ZX} 3 % HEIfC AT b A

W %% 5 HEREMAT LN A 56 T A, HEREMYEDS Sequence 2D TirbN I EA.

(B

49

(SIMPLE 49) A call has been made to an inappropriate function.
(SIMPLE 49) 1L L < 2 WBBIF O LM e b T L 72

R 2 BRI ONH L ST b L7z,

53

(SIMPLE 53) Operation between elements of different dimension.
(SIMPLE 53) ##& 03 % 5 R 2 Fof e L THEI T b T L.

JB L TWAELSDIRITTH R D Element O BIZHEDfTHONILT L7,

58

(SIMPLE 58) In operation s1-s2, s1 doesn’t include s2.
(SIMPLE 58) 65 ®D5 |5 s1-s2 T, s2 ksl &I TWEFHATL .

HEEDES (s1-s2) HEIIBWT, 21X s1 ODETHEAIIL>THTERHA.

59

(SIMPLE 59) Fixed value ( b ) out of defined range of (a ).
(SIMPLE 59) %3 (a) {20 L CEFEB/OM (b)) ZLAL LI ELF L7,

Element A’ DERMLHNOMBEICEZEEINI I ELTWET.

60

(SIMPLE 60) Inappropriate character[s] included in subscript.
(SIMPLE 60) IRFUICIEL 2T AEEN TV E T,

WrPELTE) LD TELRVLFEPEINTVIT.

62

(SIMPLE 62) Comparison between elements of different dimension.

(SIMPLE 62) ¥272 2 Kt & F O WE O MIZ AT b E L 7-.

J& L TCWAESDIRICH % 5 Element [H 1 T THILE L7,

64

(SIMPLE 64) Constraint: subscript not matched.
(SIMPLE 64) fill#15; (Constraint) DR EFEHZ L T A.

HFXOBFT T —TT.
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67 (SIMPLE 67) Index error in reference of "XX" with index of dimension YY but should be with

index of dimension ZZ.

(SIMPLE 67) ZA+ 7Y = 7 b "XX" DIRFHIFICRY) BH ) ¥, KIL 22 ORFZH
FBHRETTA, RILYY DRERTFHFITFENTHET.
RADLLRFEROTIIHZ 4+ TV 27 P XX ITELWRFEFEZONTVERA
XX BT LaDIRTF RIS Tw D

XX IR FRDOTHREZDITRTFHIT LTV

XX DIRTF-DWRICHHE )

EV) T —ANEHLET.

70 (SIMPLE 70) XX used inappropriate manner.

(SIMPLE 70) XX OV HIZE) 23 0 £ 7.

DFoBID X ) ISR TF-ORNCHED D 2 a5 T 7.
FADFEL & THN DR T-HE D Yy

sum(x[i],i)==p[il; DL HIIRAB L72HEG (L THIZ & 57201 o 7251 13462
TRER W)

74 (SIMPLE 74) Dependent subscript used inappropriate manner.

(SIMPLE 74) XX HF 2BV THORFIMAF L TV LHETFIE, ZOREFL TV LRT L
—fCHNAQER ) TEA.

WEPMOTFIMAEL T B D LT, HMTL A EESIN 2T b L
7z. (1 21X Element j(set=S[i]); & L THS 3172 Element #%i b3, BE S NTI2fH
NI EELET.)

75 (SIMPLE 75) XX cannot be indexed.

(SIMPLE 75) "XX" IZiR T3 o € A.

RADEDZHZA T Y =27 b XX IZRF R LTES STV I IR TF 2T THORK
ERRAPE I NF L7

76 (SIMPLE 76) In assignment, dimension of object "XX" conflict.

(SIMPLE 76) fR A STV % "XX" DRTOKITCICTENH Y 3

RADEDZHZA T T =27 b XX HEE SNIZEGDRITEE ) RITOFRT 2 THE
DFEERLRADPREINE L7

77 (SIMPLE 77) Index required in assignment to "XX"

(SIMPLE 77) "XX" DRI R TR LEETT.

XX I NEORTFZMHT TERSINTOETA, A AT =D L) TFETFAT-TIHEZ
ELEH)ELTVET.
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78 (SIMPLE 78) Unindexed expression "XX" used as condition (ignored).
(SIMPLE 78) IiRFH T SN TV 2 WA XX ISR AR Z ML T E 325 Hlsh
7.
FMRAS, I SN T4\ Expression DUARERICHN TV T T
79 (SIMPLE 79) Condition never satisfied because dimention of element mismatch.
(SIMPLE 79) IRFDWITHE ) DTHR L THRE SN2 WEAXSBIN T L7z
RILDIE ) 5 E BRI T 25 MAp s T L7
81 (SIMPLE 81) # of subscript mismatch.
(SIMPLE 81) IR T OB EH L THA.
BFCHET 27— sh I L.
82 (SIMPLE 82) Subscript "XX" of "YY" out of range.
(SIMPLE 82) YY DIRFENEFRIBIVCTH S "XX" &40 F L7z
F 7V 7 MAHT S NIRRT OMD, TOEFDBRIC (index=7) HE S NIRRT O
DA ZIE A E L7z
91 (SIMPLE 91) Operation between sets of different dimension.
(SIMPLE 91) 57 2 RICD E3K & FF 2 A ORMITHAE T b X L7z
THEOKITE (dim) 2R% 2 EAEB THAI T RbN 7.
92 (SIMPLE 92) No auto assignment performed for result of operation of Sets.
(SIMPLE 92) i 5## 7 H B S MBI 2 BB AT b £ A
WHE %O ABBMAITbIBYETTA, BEEBINESEEGHEORE FIHEE) THb
DTiTbhEtA. (BE
93 (SIMPLE 93) Internal problem in SIMPLE.
(SIMPLE 93) ¥ A 7 A PNEB D [ 3.
SIMPLE ®W#BL 7 —. (nuopt-support@msi.co.jp ~BHIHE {723 \.)
97 (SIMPLE 97) No auto-assignment performed for sets made by "setOf".
(SIMPLE 97) "setOf" T o 72412045 HEC A ZIT b T HA.
W% L HEEMAT b N AT A, HERBNED set0f DFERTHLDOTITbI
IHA. (BE)
98 (SIMPLE 98) "from ... to" has been defined before data file reading.
(SIMPLE 98) "from ... to" 257 — % 7 7 4 V& @A ALHINC, ERINF L2
102 (SIMPLE 102) Set assignment: dimension conflict.

(SIMPLE 102) £ 812053 A CTHE S OHBE EBDEAEDBEZDRITHER L TEA.

HF£HEEORA (@ T =7 7 74N SDHERAR) OE, GHOEEDEEDR
TEREBDEADEFZDRIEHEE> TVIHA.
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(SIMPLE 103) Set and superSet should have same dimention.
(SIMPLE 103) 27 2 KL% RO L 5% "superSet” & LTS E L7-.

PREOWILDE ) AR LICUEEfZzER L L & LT L
(Set T(dim=2); Set S(dim=1, superSet=T) ; E LA

105

(SIMPLE 105) Argument error: aof band c .
(SIMPLE 105) 5 |¥tDf# a Db & ¢

7Y 7 PEREOG T —TT.

106

(SIMPLE 106) Argument "arcs" must be a 2-dimensional set.
(SIMPLE 106) 51%4 "arcs" 13 2 IRTEDEE TR IFTNIE R D TEA.

75 7 EBFRZ, B arcs 2% din=2 DEHFII > TV IEHA.

107

(SIMPLE 107) Argument "nodes" must be a 1-dimensional set.
(SIMPLE 107) 5% "nodes" I¥ 1 IRITCOESTRITFIIIR D THA.

75 7 EBFEZ, B nodes 78 dim=1 DERIZE>TWIEHA.

108

(SIMPLE 108) Condition in check() not satisfied.
(SIMPLE 108) B%% check() D OS2 S A TL .

BAHL check O DEMITER L F L7-.

110

(SIMPLE 110) Argument: inappropriate use of "index".
(SIMPLE 110) "index=" 7253 o 723 I STV E §.

F7TV 27 FEBRRITETETE index ASMAY RIS E L7z

111

(SIMPLE 111) Assignment: rhs includes free subscript.
(SIMPLE 111) fX ADATBIZRETE L WVIRTDH D F L7

RADEMIIAEN % HUF (Element) VBN E L 72

113

(SIMPLE 113) Inappropriate assignment.
(SIMPLE 113) IEL WA T b E L 7=

ZOMORAIZHT 5L T =AMl L7

114

(SIMPLE 114) Argument: Inappropriate use of "set".
(SIMPLE 114) "set=" 2% o 7235 i SN Tw 9.

F 7V 27 bERRFIRET L set MR DN T L.

119

(SIMPLE 119) Assignment: "[" or "]" occured both in lhs and rhs of = when assigning a set by a
string.

(SIMPLE 119) 7Y = 7 b [iRTF] = XTFHN & W H AL T, XFHoHFIZ "[" 21F )"
PHNT Lz

LR EENERAT BB, XFFN O & TH 560 & RADLEDN T 25RFATF
ShTwE L U 286 ~NORAZITH BRICIE, S omMlicmKEc [ $ 72
FAHbh LI L EEIEL TV ET. FlXiE, Set S; S[11="[1] a 1 2 [1] 3"; &
II—IZ%DET.)
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120 (SIMPLE 120) Operators "+=", "-=", "*="_"/=","+4+" and "--" are not allowed here.
(SIMPLE 120) {#{#.F "+=", "-=", "=","/=", "++", & " IFHTH I LA TE T HA.
HHE A +=-==/=++ —ZAWY LA 7V 27 MEHLI L.

121 (SIMPLE 121) Inappropriate constraint specification: ( "parameter <= expr => parameter" is not
allowed ).
(SIMPLE 121) %) T 7% W fill#5 ( "parameter <= expr => parameter" ) 2MEH S F L 7-.
SIMPLE 2T & 2 Willl#I XD (8= o= 2Bt 8= = 2860 278
nFE L.

123 (SIMPLE 123) In datafile, Around c¢’s definition: Syntax error(around "d").
(SIMPLE 123) 77— % 7 7 A VD ¢ DEFRDMIELICBWTEN LR 0D Y £ (HED
BN L) ILFH] Y.
T=8 77 ANVDOLELT—TY. (F—=F 77 A VEERTDHLEIL, T—IDOXYD";"
ENT) L EICELET.)

125 (SIMPLE 125) Remove/Restore: Constraint number out of range.
(SIMPLE 125) #ll#312% 9 % Remove/Restore BIEL TIRE SN2 HHROF S HEL £
TA.
Hl# AT THIB/ )R SE L HIRRZIBET 2L OFEGVELLH ) TEA.

127 (SIMPLE 127) String uncompleted ( missing a """ mark ) .
(SIMPLE 127) AN5&42 7% String (" 252 ) FHA ).
HE L TOLFHIO NPT —1lhoTHERA.

128 (SIMPLE 128) String is empty.
(SIMPLE 128) 7 — % LFH| 22 TY.
i LToXFHHZETY.

129 (SIMPLE 129) String contains space(s).
(SIMPLE 129) 7°— ¥ XLFHNZZAPE TN TV E T,
B LTOXTFIDOHFICENEFENTHET

130 (SIMPLE 130) Inappropriate cast from character to int.
(SIMPLE 130) LFNSHTFADF ¥ 2 v HihebirE L7,
HEECT, XF2BF int ~NF Y A VT LLEPAEC T LS, KL L.

131 (SIMPLE 131) Inappropriate cast from character to double.
(SIMPLE 131) %2> 5 double ~NDF v X M7 b L7z
HFEET, XFEHF double NF ¥ A MFHMEAVELF L72A, KMLF L7

132 (SIMPLE 132) In datafile, Around c’s definition: Syntax error(around "d").

(SIMPLE 132) 77— % 7 7 A VD ¢ DEFRDMILIIBWTEN LR DY £ (HED
Y ZH BT d.
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133 (SIMPLE 133) In datafile, Around c’s definition<> and following data unmatch.

(SIMPLE 133) 77— % 7 7 A V@ ¢ DEFDHIEIZB N T<> & 5l &M T— ¥ 2HEEFL T
WIEHA.

135 (SIMPLE 135) Syntax error occured within [...] .

(SIMPLE 135) 77— % 7 7 A VD ¢ DEFDHHEIIB T T —FFHKXD [L..] OFITLHED
DT L T L7z,
T=F T 7ANIBITS" [ 1"OTOERSLELT — Lo TVET

136 (SIMPLE 136) Syntax error occured within <...> .

(SIMPLE 136) 7—% 7 7 A VD ¢ DEFRDFEICB VT T — 7 #HKXD<..> OFIZLED
FEDZEA L E L7z
T—=8 T 7 ANMIBITS"< >"OHDERN;LELT — Lo TVRET.

137 (SIMPLE 137) In datafile, Around c’s definition: Wild card in [] and following data mismatch.
(SIMPLE 137) T—=% 7 7 A VD ¢c DEFRDEIZB T [ OHDOTA VA= FEZD
BICH LT — I HBAEESTT.

138 (SIMPLE 138) In datafile, Around c’s definition: Wild card in [] and following data mismatch.
(SIMPLE 138) 77— % 7 7 A VD c DEFRDFEIZB T [ OHDOTA NV EAH—FEZD
BRICHDT— I HBAEETT.

139 (SIMPLE 139) The result dimension of parameter must be 1.
(SIMPLE 139) Parameter D FAS RIZKIC | THRITFNUT R D THA.

142 (SIMPLE 142) Constraint object required in function call.
(SIMPLE 142) fl#)2054 ¥ 2% Y A THRITNER ) THA
Hil#N% ¥ A7 A HHIEE 1553 % B (deleteCo (), restoreCo()) D5 ¥is LTEF S
NTW5 Constraint D4 Y A ¥ Y AU E SN FE L7z, (deleteCo()/restoreCo() |2
45Dl Constraint L HE SN/ TV 27 FOARTTY. Hlzid, deleteCo(x[i]+y[i]>=6)
HLirro—rahEd.)

148 (SIMPLE 148) Argument: inappropriate use of "superSet".
(SIMPLE 148) "superSet=" 2% > 7= I H 2 LT E 5
7V MEFROBED L superSet MMHERNZE DN FE L7
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151

(SIMPLE 151) Set auto-assignment failed.
(SIMPLE 151) #8126 2 HEILAIZ TS /AL

AT 2 HEREMARM L L7z, (B2 RGO HEEMZITbAIXESOUER
BHEE BRI L L2, TOREGIERESETDH HFOHETHBBINA
TERVWEHHICELET.)

159

(SIMPLE 159) No dual value: the model has not being solved or has been changed since last
solving.

(SIMPLE 159) dual fiAEE L ¥ A. EFLVEROTW R VWORIHBEZ KD 2%, EF
VEFRDVEDY L7

160

(SIMPLE 160) Empty data can’t be casted to double.
(SIMPLE 160) 25— % %*5 double ~DF ¥ X M H7 b L7z

F 7V 2l PO R E T Gl L A RZ2THH DT, double NF YA MFHI L
BTEIHEA.

163

(SIMPLE 163) No current value for empty constraint.
(SIMPLE 163) #ill#3X2322 7% & THlKIROME (val) 24 E L A

BHELLZOATERIN TR WHEIKRISH L THIREZFHARL I E LFE L.

164

(SIMPLE 164) Constraint "a" is empty and related value set to zero.
(SIMPLE 164) ZZDO#l#20 a" ICBE T AT 0 L LTHAOSINE T

BHELLZOATERSIN TV 2WHEIKICH LTz L & 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" OBIZEHIZ 0 L LTSN E T (—ELRKFELIT> TR
A).

KIFEL T2 WIREETlE, Constraint OBEEfEIZ0 & 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 E 5 (2L Lol %
GATVET).

MR R XX PEBERRA SN ZZLER 2L LM I N b ER (co =
x[il<=y[il<=z[i] %) ZATo7E, COZMEON %3 % L BRMORADNED
bo b b EOKITHTE2EMES NI NET 0347V 27 MIHET ZEOSHZ
ZHRLTL7ZE W)
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168

(SIMPLE 168) Objective can only be assigned once.
(SIMPLE 168) H B3 %% (Objective) (129 B8 A —FED AW HETY.

HIBEBA~NDORAZ BEMITE S & L7z, (Objective 1Z1E 1 MDA DARDFHF SN TW
£9)

169

(SIMPLE 169) Argument: "type" Error!
(SIMPLE 169) "type=" %%t > Tflibh £ L7z,

F 7V 2 MERKEOIEIET I type DIREN BN TH 5.

171

(SIMPLE 171) Inappropriate assignment to Objective: only "Objective=Expression” is allowed.
(SIMPLE 171) HBI%L (Objective) 12k A IEL < W ADTHILE L7z, "Objective =
Expression" D AH R TT .

HIBE 0 L TEB 2 &L 2 wAHA Sz,

172

(SIMPLE 172) Objective has not been assigned.
(SIMPLE 172) HI®BI%L (Objective) 1203 2MAD T b TV I HA.

ETNVEML (solve) BIED ITRELD (LA TONTWZw) HIBKZIEL T L.

173

(SIMPLE 173) Dual member only exists in Constraints and Variables.
(SIMPLE 173) UGS #ufili % fill#) 0 & ZRHPIHIOWTSHL L) L LE L7,

HFREBBUNOF T 27 MO dval flZIEE L E L7,

174

(SIMPLE 174) Set data can not be transformed to Parameter by .val .
(SIMPLE 174) & Ol (.val) /35 A — % (Parameter) \CZH L L9 & LF L7

HE£E5OHIE val 7 EE Parameter (CEHL L HE LT L7z, (BIME L TESOIVIRE
D 1L Parameter & FHMICZHKH) T LIZTEFHA. RLEZDVF VT LD THDOAT
3.)

177

(SIMPLE 177) No lower bound for empty constraint.
(SIMPLE 177) fil#9 X FBRIZAFFE L F2A. HIHXA2=2TT.

HELZDATERSIN T 2WHIFRISH LTTREZHREL ) E LI LA,

178

(SIMPLE 178) No upper bound for empty constraint.
(SIMPLE 178) filf9Xd> EBRIZAFFE L A, #0322 CT.

HELZDOATERIN T2 WHIFRISS LT EREZHREL ) E LI LA,

181

(SIMPLE 181) Argument: "from" is required in defining a Sequence.
(SIMPLE 181) Sequence % %% 9 5 FFiZi, "from="f§EDLHTT .

5] Sequence DEFITIBMEG L from BN TV FHA.

182

(SIMPLE 182) Argument: "to" is required in defining a Sequence.
(SIMPLE 182) Sequence % %73 5 FEIZ1E, "to=" R EN LI TT.

5 Sequence DEFRIIIBHET 1 to BN TV EHA.
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183

(SIMPLE 183) Argument: Either "left" or "oleft" is required in the Interval definition.
(SIMPLE 183) Interval % 5&3%9 A FEIZIE, "left=" 7 "oleft=" 2L T

#iPH Interval DEFRITBUET I Lleft T 7213 oleft DI|/ENBH N TV T A

184

(SIMPLE 184) Argument: Either "right" or "oright" is required in the Interval definition.
(SIMPLE 184) Interval % %33 5 FEIZ1Z, "right=" % "oright=" 23LJH{T7".

#HiPH Interval DEFITIBIET 1 $ right % 7213 oright DIFENBN TV EHA.

186

(SIMPLE 186) Argument: "index" is ignored in the Interval/Sequence definition.
(SIMPLE 186) Interval/Sequence % %£3%9 4 FflZ, "index="13FFETX THA.

#iPH Interval ¥ 7213% Sequence D EFHRIIEMES 5L index 2SBNF L7z, (BB T,
BLTEITLET.)

187

(SIMPLE 187) Argument: "dim" is ignored in the Interval/Sequence definition.
(SIMPLE 187) Interval/Sequence % &9 52, "dim="13HETE T A.

#iPH Interval F 721341 Sequence DEFRIIENES B dim AN F L7z, (BETY. HHL
LTHEMTLEY.)

188

(SIMPLE 188) Argument: "left, right, oleft, oright" are ignored in the Sequence definition.
(SIMPLE 188) Sequence % %33 4 WlZ1d, "left=, right=, oleft=, oright="I3ffE T X FHA.

5l Sequence Z EFH T 5 & &, BULIH left ZEITMBINT .

189

(SIMPLE 189) Argument: "from, to" are ignored in the Interval definition.
(SIMPLE 189) Interval % %73 4 K2, "from=, to=" IZIEET X FHA.

HiPH Interval # KT 5 & X, BMHIIE from & to IFMEH I NF 7.

190

(SIMPLE 190) Interval has no "val" member.
(SIMPLE 190) Interval ® "val" 22 L L9 & L L7,

HEPH Interval IZXF L CHURME val ZMBE& L F L7, (Interval [Cval # 2T 5T LI1ET
EFHA.)

191

(SIMPLE 191) No assignment is allowed to Sets having both index and superSet.
(SIMPLE 191) iR7- & superSet % [WIFICHD X 9 ZREA IR T H2EFEORAIITE THA.
(T—=% 7 7 A VEHDARDPFINLT)

RIS TBEGZROEEICTTARAZITE) L LI L FEEORELE Zor—
ATOEHZORANIEILINTE), HEBMOADPTFINET)

192

(SIMPLE 192) Problem in solve() before solution process (no result)
(SIMPLE 192) 7V ) X L FEATREDBIE (RRATE R A)

Numerical Optimizer 2SH/LECTL T — %I LE L 7.

193

(SIMPLE 193) Problem in solve(): XX
(SIMPLE 193) 7 )V 3V X A FE4THF DR E XX

Numerical Optimizer 253l @HIC LT — 2RI LE Lz (RIS D).
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(SIMPLE 194) Problem in solve() (no result) XX
(SIMPLE 194) 7V T X LA FEATHREOE R TE R A) XX

Numerical Optimizer 2S5t HEHIC I —%2 I LE LA (B4R L).

195

(SIMPLE 195) Index with SuperSet error.
(SIMPLE 195) Index & SuperSet O %&3% 0 [H 7.

Superset L IRFOEEGORAFHITIIFEVDH Y 7.

196

(SIMPLE 196) Objective function is constant.
(SIMPLE 196) HIUBEAS a2 v A% v M hoTwET.

HBEEBR B TH LI EREFLVOMBRIC L > THLNCR Y T L7

197

(SIMPLE 197) Set of fixed element can not be a superset.
(SIMPLE 197) X Y N—23FE LTV AHEL% superSet & L THHT A LITTEEHA.

FRAIZ & o THElE L7722 #E % superSet & LTHliBH & LF L7

198

(SIMPLE 198) The specified dimension in the .slice function is out of range.
(SIMPLE 198) slice FA%CTHa & & L7z R ITTIZ#HPHAL T 9.

Slice I D5 #1d slice LE I E LTWABELSDODRTHUT THELENH Y T9H
FNEBZTHET.

199

(SIMPLE 199) Character-value("XX") appeared in constraint/objective definition.
(SIMPLE 199) 7%l ( "XX" ) 25Hll# 2 HIWBE B O E R ICHNIL TV E 5.

LH XXAZxT T BB AR HBE o2 &ZP I E L2, Parameter DfHTA
W) WP IS SCFEFIBBN T BN H ) 5.

200

(SIMPLE 200) simple_fprintf() ignored Set object in the arglist.
(SIMPLE 200) simple_fprintf() (35 [ D Set + 7Y = 7 b2 MH L F L 72

simple_printf (X Set DM ATV EHA.

201

(SIMPLE 201) You cannot write constraint in simple_fprintf()’s arglist.
(SIMPLE 201) simple_fprintf() D5 EiE O ICE K 2 S RO ERITILALTE TEA.

#l#3 X% simple_[flprintf () DFIHEEIZEIAB L £ L 7-.

202

(SIMPLE 202) {...} appears inappropriate position.
(SIMPLE 202) {...} 2SIEL { W IAricB T E 5.

T=8 7 7 A VRLFHIHTHRROER 2R T ... OBIN LG A IETT .

203

(SIMPLE 203) Insufficient # of Data after {...}..{...} expected XX but found YY.
(SIMPLE 203) {...}..{.} ICO & 2O F—=F DB AIETT XX HALETTAYY fddH D
T9).

T=8 7 7 AVOERE () 2BV, SN Ty OEESEE) 7.

204

(SIMPLE 204) Try to unlock Set with noname.
(SIMPLE 204) % Hi 7 LO#4E% unlock) L& 9 & LF L7

BEEORRLZ L, BICESENTWARWVWESITH L T unlock() 2N E L7
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205 (SIMPLE 205) Any Set without name is already locked.
(SIMPLE 205) %4l 7% L DHA 13 H 2 lock() EN/ARFETT DT lock() D I — VIIAET
N
EHRHBEORREL L, BICESINTVRVWERIIH LT lock) 2IFFE L2 L
£ lock() ENTWV D LWL DT lock() DA —VIIAETY

206 (SIMPLE 206) Locked Set "XX" cannot be assigned.
(SIMPLE 206) lock() 2 N7zEA "XX" ITRADYTHbILE L7,

HXX & LockO) 12X o THY 7 LTWwADIZ, fAAMTbR L) ELE L.

207 (SIMPLE 207) Auto-assignment mechanism try to add some element[s] to locked Set "XX" In
setting object "YY".
(SIMPLE 207) 7— % "YY" O&EDKEZ, HEMLAT lock SN TV EHES "XX" ITEFEDS
BiMIhk)ELFELZ
T XX & LockO WX oTHY 7 LTWBHENZ, HEMUAIZ X o TH LW EHRHINUEM S
NEIELTVET. YYNOT— Y REDHRFICHENH ) £

208 (SIMPLE 208) Note: Skip auto-assignment to locked base Set in assignment to XX
(SIMPLE 208) XX DT 44 (lock %) ~O HEMC I S F L 72

B XX Z lockO I2& > Ty 7 LTWAKIZ, HEAIZ & > TH LW EFEINEMN S

NEHELTIY (HELL o THHRAN T =2 7 DAEDE—- FiZhoTWAYED
BEL).

209 (SIMPLE 209) Note: Skip assignment to locked superSet XX
(SIMPLE 209) XX @ superSet(lock %) ~OfL Al s v E L7-.
A XX & lockQ IZ&koTuay 7 LTI, A ThbR L) ELE L GEEI
Lo THBRAD T 2 v 7 DADE— FIZh o TWAEEDEE ).

212 (SIMPLE 212) User Termination(at Model Expansion)
(SIMPLE 212) . — |2 X A Hlir (&8 7 IVIERE)
KOEROBHICZ—FIZX HHIENGHFEINE L7

213 (SIMPLE 213) Warning from solve(): XX
(SIMPLE 213) & 7 )V FEAT R
Numerical Optimizer & V) & XX 25 % L 7-.

214 (SIMPLE 214) Warning constraint#XX reduce to "YY" (always satisfied).
(SIMPLE 214) fill#3 XX &L T O UFMi T3 "YY" (FIiZHi7z & b).
XXX DEAOKR, YY &) BOFICH SN2 HlFsBNnE L.

215 (SIMPLE 215) constraint#XX reduce to "YY" (never satisfied).
(SIMPLE 215) fill#3 XX &L F OIS T3 YY" (F 72 SRz,
fl#sN GF 0 XX) 13 [YY] IZ5liT, L THzshanwZ eabih) Lz 216
BN T T

SIMPLE~NZa7Jb BB NTT -8B T L



Al SIMPLEDIS—Xyt—YJ 191

I5— | I57—XAvte—7
&S FiEA
216 (SIMPLE 216) Trivial and Infeasible constraint appeared.
(SIMPLE 216) % |Z Infeasible 7 ¥\ % L 7-.
XXX ORHOKAE, YY LW BOWSHITHLT I LTS 2willfrsHin g Lz
(ROBROFER, MEPETATRETHL I EWbD L), 215 ERKICBENET.
217 (SIMPLE 217) Internal Error XX
(SIMPLE 217) N [#E XX
BT 7 — XX T3 (nuopt-support@msi.co.jp ~NBHAIHE L 2 EW.)
218 (SIMPLE 218) The header column have XX fields, but row#YY has ZZ fields.
(SIMPLE 218) (v ¥ —4FICIZ XX D7 4 — IV 3% ) £925, YY HHDITIZ 22 D
74—V ERHY ET).
T—=8T77ANVELTERONIZCSV T 7 A NDT 4 =V FHRLTF—TT.
CSVT77ANDT 4 =V FBIETRTOFTH—-TR2IFNIE%R) TEA.
219 (SIMPLE 219) Only the header row and no data row exist.
(SIMPLE 219) 5-2 572 CSV 7 7 A MIZIZ~y F—47L2d ) THA.
T=FT77ANELTEZONIZCSV 7 74 MIZIEANy F—fTL2db ) TEA.
220 (SIMPLE 220) No data row exist.
(SIMPLE 220) 5-2 5172 CSV 7 7 4 MIZIXARITAH ) THA.
FT=8T77ANELTEZBNIZCSV 77 A MICET—4 L LTRRTE 28555 F -
7l dh FEEA.
221 (SIMPLE 221) Duplicate name "XX" ( field# YY and ZZ ) in the header row.
(SIMPLE 221) %4 "XX" 2SN\ ¥ —fTCEMELTVET (74 — IV FF5 YY & ZZ 128
nTwE9).
T—=FT77ANELTEZOLNZCSV T 7 A VDAY F—HRTATARNTER L Tidwv
TFEEA.
222 (SIMPLE 222) Inappropriate field string "XX" at row# YY
(SIMPLE 222) 7 4 — )V 7 —% & L TAMY) 22 307 "XX" SN T E 7.
F—=F T 7ANELTEZONCSV 7 7 4 WITERERLTRRS > T ET.
223 (SIMPLE 223) Empty field at row#XX, field# YY.
(SIMPLE 223) XX fTH® YY HHD 7 4 — )V K322 T,
T—=8T77ANVELTHRZONIZCSV 7 74 VIZZEDT 4 —V EBRS > TVWET.
224 (SIMPLE 224) In reading scalar "YY" from CSV file "XX", found too many (ZZ) lines for scalar.

(SIMPLE 224) CSV 7 7 AV "XX" DB A B TF =% "YY" b LEL2, 20
T 7 ANIIEE ZZ TR AT H D 5.

F— T FANELTEHEZONTZCSYV 77 AN ANT— %5255 LTVWAEE
W2, TEANY FITUAE T TR TR D) THAD, FRUEOTAED Y 5.
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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
A, UV OFICIRFEL R DI TOHNRNY L1rH) TEA.

T—=FT7ANELTEZOLNCSV T 7 A VDRI FORNRY TEA (RATOHK
BFHARDIELTVDEF TV 27 FOEENSHESINE T, TANLEZTRED £
TA).

227 (SIMPLE 227) Multiple data entry "XX" found in YY and ZZ

(SIMPLE 227) 7 — % "XX" IZDOWTOFLRBRASYY & ZZ \ZHEBAO») F L7

XX EWIAFT TV VOWNEREZT—F 7 7ANYY L ZZIZBW TR EERLEL
72, ZHIPEERENT VLA T V27 bEBRTLE-CICENTET. 231 FDORA v E—
vELHITBNTT.

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" (iR F- DM, 2D F3X) % CSV file "YY" 7 5 AbHELFE

L7225, mEAIDITOT 4 =V ENGERFE L THbLILS) IZETT.

XX EWIF T V227 +% 2D EXRTIFATYS & X2, BRAODIFIIZIR A FOIL DK
IRV FEAD, 74—V FENDPEIIRS>TVET.

229 (SIMPLE 229) Error from XX, this object YY is not scalar.

(SIMPLE229) XX D2 — V% {To724 7T 27 NYYZAA T TRHY FHA.

AH T —=ThWwA+ 7TV 7 MIasDouble() (double fHNDZEH) DI —N%2iTWFE L7-.

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 DEFZDFILICE W THRF [YY] DRITLAM & F7z o
TwEy.
BTREF TV 27 P XXIIHT 27— 5 DWOT, YY &) TRl O ARICH R o
TVIET.

= [1] 3.0 [2 3] 4.0 [5] 5.0 ;
(ETFIVHOEFRLTINFEREINTZHE LS o= hshEd).
231 (SIMPLE 231) Multiple data definition found. This may cause performance deterioration. See the

message window duplicate items.
(SIMPLE 231) [l —®D 7 — % B{B DO EDH Y, N7+ =< ATHEZRLWHEEYRD
DE9. BELHBIZOVWTIEA Y=V E2BRL TS,

TV DHERVP—DOTbHbEINTT.
options.multDataPolicy # 0 (F7 4 )V F) ZHIXTTI—IZ% ) 3. 0 ISMIERET
5LBEEOERERY, FETIIMEFELIEA.
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232

(SIMPLE 232) Proxy object is used before set.Can be used only after declaration.
(SIMPLE232) # 7V = 7 FHREEHIICHbOILTVET. 7 V27 MIESLAEICH
HALZ0NEZRY) THEA.

BETAHHDF 7Y 27 b (Parameter, Variable 2 &) #OEZRICHHL T L7122

233

(SIMPLE 233) Floating point arithmetic error.
(SIMPLE 233) {# B/ MR BIs A5 L T L 72

Lo BRFEEOHBIC X ) FE/NUEE IS B W TSR L E L

234

(SIMPLE 234) XX is inappropriate as element in domain of DiscreteVariable.
(SIMPLE 234) XX & DiscreteVariable Ofii & L TA#EY) T

DiscreteVariable & Z® domain IH EF N WEHOB DOLEMAX L ER L 2HEITHES
nEg.

# 213 x @ domain A% {a,b,c} D & &,

Boolean (x == "d")

DX '>) (= (AVAS /El\

235

(SIMPLE 235) Problem in domain of DiscreteVariable XX ( should contain only positive integer or
string).
(SIMPLE 235) DiscreteVariable XX @ domain 25AN# ) T3 .

DiscreteVariable ® domain DHIZIER DBEE I LTI TH LLEX DY 9.

236

(SIMPLE 236) DiscreteVariable XX ’s domain has no element.
(SIMPLE 236) DiscreteVariable XX @ domain 232244 T

237

(SIMPLE 237) = is inappropriately used.== instead of = should be used to define equality
constraint.

(SIMPLE 237) = "A#EICfibh T ET. BZHL == 0@ ) TF. Xz ek
52 = A TR == HVE9).

X+y = z;

D EHNCHEAFROER =2 R > THO A EINTT.

238

(SIMPLE 238) = is inappropriately used in definition of Set.
(SIMPLE 238) £ AHEICB VT = BAEYIfEbN T T 3.

239

(SIMPLE 239) DiscreteVariable XX has no domain.
(SIMPLE 239) DiscreteVariable XX @ domain 2SE#H SN TV I A.

240

(SIMPLE 240) DiscreteVariable XX ’s domain should not be indexed.
(SIMPLE 240) DiscreteVariable XX @ domain 2577 S TwE 4.
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241 (SIMPLE 241) Table/Parameter a is indexed by more than 3 DiscreteVariables.

(SIMPLE 241) Table/Parameter a 2% 4 2 Ll _.® DiscreteVariable TRFAFIF SN TV E T,

242 (SIMPLE 242) ResourceRequire "XX"’s argument "duration" have to be Set of integer
(SIMPLE 242) ResourceRequire "XX" @5 | "duration" 1M OELSTRIFNIER D TEA.

243 (SIMPLE 243) Constraint XX can’t apply to rcpsp.

(SIMPLE 243) #ill# XX 13 repsp Tddl ) FiZHk T EA.
repsp TR Z 2 Willl# al1diff, valgroup FEER SN AE I s E T,

244 (SIMPLE 244) ResourceRequire is not defined for rcpsp.

(SIMPLE 244) rcpsp % @i H 3 % D2 4L% 7% ResourceRequire SEFK I N TV I EA.

245 (SIMPLE 245) ResourceCapacity is not defined for rcpsp.

(SIMPLE 245) rcpsp % 3#i 1 3~ % D2 %7 ResourceCapacity 2SER SN TV EHA.

246 (SIMPLE 246) All ResourceCapacity’s arguments "timeStep" are not same.

(SIMPLE 246) %72 % ResourceCapacity D512 "timeStep" 1252 5TV 2 £ G526 —Tld
HY EEA.

247 (SIMPLE 247) resourceXXdefined at ResourceRequire is not defined at ResourceCapacity.
(SIMPLE 247) ResourceRequire T X LTV 5 & H XX 2% ResourceCapacity 12 EF S 1L
TVWIHA.

248 (SIMPLE 248) Activity is not defined for rcpsp.

(SIMPLE 248) rcpsp % @i H 3 % DIZLE 7 Activity BEFE SN TWEHA.

249 (SIMPLE 249) Immediate precedence use undefined resource "XX" .

(SIMPLE 249) 3% SN TV AR WK "XX" P EFT TR b TV 5.

250 (SIMPLE 250) mode "XX" used at Boolean is not defined.

(SIMPLE 250) Boolean TIEE L TWAE— F "XX" ZEHZR SN TV FHA.

251 (SIMPLE 251) Boolean times Boolean can’t use for rcpsp

(SIMPLE 251) rcpsp Tl —# D #ill#512 B> T Boolean [l L OFEIIFLAR TEX FHA.
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252 (SIMPLE 252) Activity is not different to startTime, endtime, processTime in Boolean
(SIMPLE 252) —# D fill#15.® Boolean & startTime, endtime, processTime DFE D Activity 2%
B0 I¥

253 (SIMPLE 253) Activities are same in precedence
(SIMPLE 253) FATHIFZ B TR U Activity 120 LBITRERDSG- 2 5 CTwE 7.

255 (SIMPLE 255) can’t use Activity for general constraints.
(SIMPLE 255) —# DO ll#712 Activity IZHWV SN EH A, startTime, endTime, processTime
R LCREBR L TL 728w

258 (SIMPLE 258) modeXXnot defined at ResourceRequire set to Activity
(SIMPLE 258) ResourceRequire T 2N TV AR WE— F XX 2% Activity 1252 HITW»
ESc

259 (SIMPLE 259) sourceActivity can use only defined Activity.
(SIMPLE 259) sourceActivity {& Activity % 5£3% L 72RO AR £ 5.

260 (SIMPLE 260) sinkActivity can use only defined Activity.
(SIMPLE 260) sinkActivity |& Activity % 5€3% L 72l A H sk £ 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 & 2357 ) 9.

262 (SIMPLE 262) Activity has index "XX" but mode is not defined.
(SIMPLE 262) Activity "XX" @ 5[$IZ mode 25iXE SN TWEHA.

263 (SIMPLE 263) Activity"XX"’s argument duedate "YY"’s index is inappropriate .
(SIMPLE 263) Activity "XX" @54 duedate "YY" @ index 235272 ) £ 5.

264 (SIMPLE 264) two Activities’ index are inappropriate in precedence.
(SIMPLE 264) JEATHIFI D 2 D Activity [ T index 23872 1) 9.
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265 (SIMPLE 265) Can’t set weight for precedence. convert to hard constraint
(SIMPLE 265) AT Hl#ICEAZ R ET 2 FIHR T A, BT had fillfy & LTibih F
‘?—-
266 (SIMPLE 266) Can’t set weight for immediate precedence. convert to hard constraint
(SIMPLE 266) R EATHIFICEAZ R ET A FITH R FEEA. #IZ hard HlF & L THeD
nEy
267 (SIMPLE 267) can’t use character for precedence’s time
(SIMPLE 267) JEAT % DR $8 L FH b TwE 3
268 (SIMPLE 268) index error between imprecedene and precedence.
(SIMPLE 268) IHHi AT HI# @ index & 48%E SN7/2EIRD index D3R D T3,
269 (SIMPLE 269) define resource for immediate precedence.
(SIMPLE 269) I HI A7 HlF IS EHE IR E SN TV E LA
270 (SIMPLE 270) index error between precedence and precedece’s time.
(SIMPLE 270) 647 #l#7® index & WEM$RAE D index 258 % 0 ¥
271 (SIMPLE 271) index error between precedence .
(SIMPLE 271) SEATHI# OIRFIMORFIAKAET 2 O3 D ) T3 AMUORF & [FIRFIC
fEibhTwEHA.
272 (SIMPLE 272) defined multi resources for one immediate precedence
(SIMPLE 272) 1 D O EFIEATHIFNCHEOEEIEE SN T E T
273 (SIMPLE 273) resource is not defined at ResourceCapacity "XX"’s argument.
(SIMPLE 273) ResourceCapacity "XX" D58 resource 735- 2 bNTWEHA
274 (SIMPLE 274) timeStep is not defined at ResourceCapacity "XX"’s argument.
(SIMPLE 274) ResourceCapacity "XX" D5 [$41Z timeStep 73 5-Z HNL TV EHA
275 (SIMPLE 275) ResourceCapacity "XX" ’s index is not same as argument weight "YY"’s index

(SIMPLE 275) ResourceCapacity "XX" @ index & 5[# weight "YY" @ index 23572 ) £
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276

(SIMPLE 276) mode is not defined at ResourceRequrie "XX"’s argument.
(SIMPLE 276) ResourceRequire "XX" @5 [$41Z mode 75-2 5N TV EHA

277

(SIMPLE 277) resource is not defined at ResourceRequrie "XX"’s argument.
(SIMPLE 277) ResourceRequire "XX" D5 |#Z resource 7352 HNLTWE A

278

(SIMPLE 278) duration is not defined at ResourceRequrie "XX"’s argument.
(SIMPLE 278) ResourceRequire "XX" @5 44|12 duration 235-Z LN TV EHA

279

(SIMPLE 279) duration is negative at ResourceRequrie "XX"’s argument.
(SIMPLE 279) ResourceRequire D5 [${ duration (ZHDEAH VLN TWE T

280

(SIMPLE 280) ResourceRequire has no data.
(SIMPLE 280) ResourceRequire {27 — ¥ DS E SN TWEHA

281

(SIMPLE 281) mode XX is not defined at ResourceRequire.
(SIMPLE 281) € — F XX 7% ResourceRequire IZFE SN TWEHA

TR BBEOFREIC ) £

282

(SIMPLE 282) mode XX defined at ResourceRequire is not used.
(SIMPLE 282) £ — K XX 77 ResourceRequire ICEFHZR SN TV EFTAMbILTHEHA.

TR RIEDORHICZ ) £

283

(SIMPLE 283) resource XX ’s ResourceCapacity value is 0 at through TimeStep.
(SIMPLE 283) & XX D3& A7 ¥ 2 — VHIEIZ B> T ResourceCapacity DEAS 0 & 72 >
TwEg.

MIAEDRBOIEHNZZ% ) £7.

284

(SIMPLE 284) can’t use hard Constraint for rcpsp.
(SIMPLE 284) rcpsp (& —# D Hll#: % hard #ll#) & L TR FRA (T RELEAZE R
LREN DY LY.

285

(SIMPLE 285) general constraint has negative weight for rcpsp.
(SIMPLE 285) — ¢ D Hll#ICHOEADG- 2 5N TWET.

286

(SIMPLE 286) can’t set weight for general constraint when use tardiness.
(SIMPLE 286) #i ¥l iZ 1Liie/METIE— R O HlF IS EA L 5 2 2 FIT R F A (2T hard
fl# & LTfbh T9).
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288 (SIMPLE 288) Objective completionTime has negative weight.
(SIMPLE 288) H HYB %L (et DIESE D 5E TR IR/IME) DEAICH DA G- 2 5T X
‘?—-

289 (SIMPLE 289) can’t treat as hardConstraint for Objective completionTime.
(SIMPLE 289) HRBIEL (et DAESED5E T HERIIR/IMU) 1 hard Hill# & L THl) FHdHisk £
TA

290 (SIMPLE 290) can’t set weight to tardiness.
(SIMPLE 290) s BN/ MEIZH L CEAZZRET AFIIHK T A

291 (SIMPLE 291) ResourceCapacity’s weight have to be positive value.
(SIMPLE 291) A K FRHFOEAIZO0 LD KREWVHEOAG Z 5N FE T (-1 13 hard HllF &
AR INET)

292 (SIMPLE 292) can’t set weight to ResourceCapacity when use tardiness.
(SIMPLE 292) iy ] 2 AUl /MUK I IR I A 2 g 23k ¥ A. 4T hard
fl# & LCifbh ¥

293 (SIMPLE 293) use constraint which constructed by different Activitie’s precedence or only Boolean
when use tardiness.
(SIMPLE 293) 2 i /IMERE D — it ORI T 2 5 2 DD Activity D FEATERR D
Boolean D & 5 7% A fill# AL Ol 137k 2 €A

294 (SIMPLE 294) can’t use equality contraint. use two in equality constraint.
(SIMPLE 294) # {13 Ui /MU SE IR 2 4500 IR T e AL ASEXHIH 2 57 S
®ET

295 (SIMPLE 295) can’t define immediate precedence when use tardiness
(SIMPLE 295) #38 1Ui /MEBH X I RT3 e Rk T2 A

296 (SIMPLE 296) can’t use constarint constructed by Boolean and Activity when use tardiness.

(SIMPLE 296) #4112 Ui /MU 1 — & D ll#93X T Boolean & Activity Z {RG 9 5 Tk
THA.
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297 (SIMPLE 297) can’t open Gantt’s dump file"XX"

(SIMPLE 297) Gantt ® dump % FEATRIZ 7 7 4 )V "XX" # 4+ —T vV HERFHA.

298 (SIMPLE 298) exist not indexing in rcpsp ’s Object(Activity, ResourceRequire, ResourceCapacity).
(SIMPLE 298) rcpsp @4 7' = 7 b (Activity, ResourceRequire, ResourceCapacity) (2 #5228
HzonTuiwbordh 9.

299 (SIMPLE 299) resource XX defined at ResourceCapacity is not used at ResourceRequire.
(SIMPLE 299) ResourceCapacity T S LTV % & i XX 2% ResourceRequire Tl T
WIEEA.

300 (SIMPLE 300) ResourceRequire "XX"’s argument "timeStep" ’s dim have to be one.

(SIMPLE 300) ResourceRequire "XX" D5 [# "timeStep" (2 5-2 2 HA41E 1 RITTHRIFIE %R
DIEA.

301 (SIMPLE 301) ResourceRequire "XX"’s argument "timeStep" ’s val have to be integer.

(SIMPLE 301) ResourceRequire "XX" D5 [$L "timeStep" 125-2 2 £ B DERITER TR ITh
b TEA

302 (SIMPLE 302) ResourceRequire "XX"’s argument "timeStep" ’s val have to start 0.

(SIMPLE 302) ResourceCapacity P 5 [# "timeStep" |2 5-2 AHEEDERIZ 0BT ) ThIFh
%) XA

303 (SIMPLE 303) ResourceRequire "XX"’s argument "timeStep" ’s val step is one.
(SIMPLE 303) ResourceCapacity D5 %1 "timeStep" |12 5-2 5 A DEFKIE 1 A TR ITFIUL
) EEA.

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 HDNI2HARAIZERO S OBH Y 3. IS
PDIETET.
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(SIMPLE 306) ResourceRequire "XX"’s weights are real.
(SIMPLE 306) ResourceRequire "XX" I25-2 SN2 BHAIZELDO S DOHH ) £9. BHITY)
DIETET.

307

(SIMPLE 307) General Constraint "XX"’s weights are real.
(SIMPLE 307) —# D HIHR "XX" 1252 5N EAICELEDODONDH ) 3. B
BTET

308

(SIMPLE 308) CompletionTime’s weights are real.
(SIMPLE 308) H B (B DIEEDSE TR ZIR/IME) 1252 SN2 EARIZEE D D DY
HOET. BEICYVETET.

310

(SIMPLE 310) multi Objectives are defined for rcpsp.
(SIMPLE 310) rcpsp (2B W T HWBEEPEEEHR SN TV E T,

311

(SIMPLE 311) Objecive type is minimize for rcpsp.
(SIMPLE 311) repsp (233> T Objective |2 type=maximize 255-2 5N TV F.

HI BRI MED AR R E7.

312

(SIMPLE 312) waring: Objective function and general constraint are not defined.
(SIMPLE 312) repsp IZBWTHMEEK D —#oOfl#HXd gL TV EA.

313

(SIMPLE 313) Activity "XX" ’s argument mode is empty.
(SIMPLE 313) Activity "XX" ®5 ¥ mode I25- 2 LN HEEICZOLOH Y 7.

314

(SIMPLE 314) can’t define resource before condition in imprecedence constraint.

(SIMPLE 314) IR EATHIFNC BTSRRI R IEE T A2 HIIM kT A

315

(SIMPLE 315) tardiness only can use when define Activity.
(SIMPLE 315) tardiness (& Activity % 3% L 72RO REHHK T 3.

316

(SIMPLE 316) ResourceRequire "XX" ’s argument default is negative.
(SIMPLE 316) ResourceRequire "XX" O 5 | default [ZFADENG-Z 5N TWE T

317

(SIMPLE 317) only completionTime and tardiness are set to Objective for rcpsp.
(SIMPLE 317) completionTime, tardiness LA#}i& Objective IZ3¢E T 5 Ik T EA.

repsp & W 256 D H
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318 (SIMPLE 318) ResourceRequrie "XX"’s val have to be non-negative
(SIMPLE 318) ResourceRequrie "XX" IZEDMHEL G- 2 5N TWE T,
319 (SIMPLE 319) ResourceCapacity "XX"’s val have to be non-negative
(SIMPLE 319) ResourceCapacity "XX" [IZEA DD G-Z b TV E T
320 (SIMPLE 320) ResourceCapacity "XX"’s weight have to be non-negative.
(SIMPLE 320) ResourceCapacity "XX" DHEAIZHDEN G- 2 ST,
7272L, -1 13 hard ZEIEHIRIOBRICZR Y 7.
321 (SIMPLE 321) ResourceCapacity "XX"’s mode "YY"is uninitialized.
(SIMPLE 321) ResourceCapacity "XX" ®E— N YY QMK 2SHFETIEH D THA. (F)
WAEL T 23w
322 (SIMPLE 322) Tardiness is set to Objective but Activity isn’t set duedate. tardiness is canceled.
(SIMPLE 322) H B2 tardiness 2Sik & SN TW E 3725, Activity | duedate A35-2 H 1
TwWIEtA. MlERMEIZITPRIEA.
323 (SIMPLE 323) (immediate)precedence contradicts.
(SIMPLE 323) (IELH) J5ATHl# D SEATRERICTFIESH ) 5.
324 (SIMPLE 324) multiple resource are given to immediate precedence.
(SIMPLE 324) IHI AT HlF BB OGRS G2 5 TwE .
325 (SIMPLE 325) can not use sourceActivity when use tardiness.
(SIMPLE 325) #1121t /IMEER L2 13 sourceActivity I3V B2 FIZHK TR A.
326 (SIMPLE 326) can not use sinkActivity when use tardiness.
(SIMPLE 326) #8312 1L /IMEER 12 1 sinkActivity (ZH VB FIZ R T EA.
327 (SIMPLE 327) can not use DummyMode when use tardiness.
(SIMPLE 327) #3312 1L /IME R 12 12 DummyMode (W 2 3k T A
328 (SIMPLE 328) Activity times Activity can’t use for rcpsp
(SIMPLE 328) rcpsp Tl —# D ill#512 BT Activity [ LOBIIFEEABRTEX FHA.
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329 (SIMPLE 329) Activity times Activity.startTime can’t use for rcpsp
(SIMPLE 329) rcpsp Tl —# D Hl# 2B T Activity & Activity.startTime DFE 7Ll T
SIEA

330 (SIMPLE 330) Activity.startTime times Activity.endTime can’t use for rcpsp
(SIMPLE 330) rcpsp Tl —# DO #ll#3X12 BT Activity.startTime & Activity.endTime DX
R TE THA.

331 (SIMPLE 331) Activity.startTime times Activity.startTime can’t use for rcpsp
(SIMPLE 331) repsp Tld—# D ifill#) 312 B> T Activity.startTime & Activity.startTime DFg
3R TE I RA.

332 (SIMPLE 332) Activity.endTime times Activity.endTime can’t use for rcpsp
(SIMPLE 332) rcpsp Tl — O #ll#512 8> T Activity.endTime & Activity.endTime DFg i
IR TE THA.

333 (SIMPLE 333) Activity times Activity.endTime can’t use for rcpsp
(SIMPLE 333) rcpsp Tl —#Dfil#512 B> T Activity & Activity.endTime OFEIX itk T X
FEA.

334 (SIMPLE 334) completionTime only can use when define Activity.
(SIMPLE 334) completionTime (& Activity % €3 L 72BFO A TE 5.

335 (SIMPLE 335) undefined Value XX at ResourceRequire is given to Activitiy.
(SIMPLE 335) ResourceRequire TEFE S LT W42\ XX 2% Activity DFIIMEICG- 2 5 F
L7z

336 (SIMPLE 336) undefined Value XX at ResourceRequire is given to Activitiy.
(SIMPLE 336) ResourceRequire TEFE S LT W72\ XX 2% Activity DFIEIEICSG- 2 5 F
L7z

337 (SIMPLE 337) can’t fix mode for undefined Activity "XX"
(SIMPLE 337) #I#{b SN CTwaw "XX" IZR L TE—- FOFEEZfTRBH) L LFE L
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338 (SIMPLE 338) can’t give weight to fixActivity when set duedate
(SIMPLE 338) fW i 2 1Ll /IMERF 1T fixActivity ICEAZ 52 2FEHETEA
339 (SIMPLE 339) can’t fix endTime when give weight to fixActivity
(SIMPLE 339) fixActivity ICHE A% 5- 2 72A 3K TR OB E IR T A
340 (SIMPLE 340) Mode Y Ywritten in Boolean is not in the Activity XX’s domain.
(SIMPLE 340) Boolean TIEE S N7z XX IZE— FYY 2 WA FEPHR T A
341 (SIMPLE 341) can’t give to modeOrder. convert to hardConstraint.
(SIMPLE 341) modeOrder Hl# I EAZEET HFIIM K TEA. #IT hard Hilf & LT
bhE 7
343 (SIMPLE 343) two Activities’ index are inappropriate in modeOrder.
(SIMPLE 343) modeOrder #ill#1® 2 D ® Activity [T index 23572 ) F 3.
344 (SIMPLE 344) index error between modeOrder .
(SIMPLE 344) modeOrder fill# DR FIMOBFIAMRAET 2D 0235 ) T T HMIORT L
FRIZEDbN TV ERA.
345 (SIMPLE 345) can’t define modeOrder when use tardiness
(SIMPLE 345) #3132 1L /MEIE X modeOrder #llf) %2 EFI R T A
346 (SIMPLE 346) two Activitie’s mode num given to moderOrder is different
(SIMPLE 346) modeOrder fill#J125- 2 5372 2 DD Activity XX, YY OEU) 155 E— FOH
HRZZY ET
modeOrder HlfIIZ 5 2 H N7z Activity DULY 9 2 E— FOFIELWLENH ) $7.
347 (SIMPLE 347) can’t give same Activity to moderOrder
(SIMPLE 347) [i]—® Activity % modeOrder fillfJ125-2 2 IR T A.
348 (SIMPLE 348) can’t fix XX’s endTime zero
(SIMPLE 348) # TH% % 0 \ZEE 3 2 Sk T A (XX).
349 (SIMPLE 349) can’t fix endTime negative value (XX).
(SIMPLE 349) F#GH %] # ADOMECHEE T 5 R A (XX).
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350 (SIMPLE 350) can’t fix endTime negative value (XX).
(SIMPLE 350) #& T W% # A CTHEE T 5 FEHE A (XX).
351 (SIMPLE 351) can’t fix both startTime and endTime (XX).
(SIMPLE 351) B#tiREZ] & #& TR oW ) % g § 5 Fid kT2 A (XX).
352 (SIMPLE 352) can’t fix startTime over timeStep (XX).
(SIMPLE 352) timeStep % #& 2 % WZI D [E %2 1347 7% 5 FA K T A (XX).
353 (SIMPLE 353) Activity list is not initialized.
(SIMPLE 353) TE3) A2 s 2352 5T W72\ Activity 23 ) 9. H B CHIMIMERE 134T
bhEHA.
354 (SIMPLE 354) initialized Activity XX can’tbe YY
(SIMPLE 354) #I¥MlI25-2 5172 YY % XX 3H ) 5 FEA
355 (SIMPLE 355) can’t give negative weight for fixActivity
(SIMPLE 355) fixActivity I DEADE-Z 5N TWE T
357 (SIMPLE 357) XX’s time is fixed to a real number. omit to integer number.
(SIMPLE 357) XX ORI EROMETEE SN TWET. BRI hOOLNET.
358 (SIMPLE 358) can’t set initial value to "XX".
(SIMPLE 358) XX (Z I 2 A $ 2 F IR EA.
359 (SIMPLE 359) Inappropriate order’s are given to initial value. give order’s which start from "1" to
all Activity.
(SIMPLE 359) #1452 S N MHFEDAIE TS (HFIE 146 F ) TETO Activity 12X
LG ZTF3W.
360 (SIMPLE 360) can’t open file "XX"set by setNuoptWatchFile()
(SIMPLE 360) setNuoptWatchFile() Ti¥E L727 7 4V XX # E X IAARE— FTHIT T
Ao IOTT)r—2 a3y TIDT7ANVERCTHWRWTL X9 2.
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361

(SIMPLE 361) can’t set defaultval for ResourceCapacity "XX .
(SIMPLE 361) ResourceCapacity "XX"IZ defaultval % %3 A F IRk T EA.

defaultval |& ResourceRequire 7 7 AIZDAFRITT .

362

(SIMPLE 362) can’t decide timeStep.given empty set to timeStep
(SIMPLE 362) A7 ¥ 2 — VA E F ) $HA. timeStep 1252 HNT-HEENRESRT
KR

370

(SIMPLE 370) The index dim of the Matrix "XX" should be 2.
(SIMPLE 370) 1751 "XX" DB EIZH5 2 - BEEZDORFDV2WILTIEH Y 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" (RFEDKRIC ZZ) 12, RICYY DRFEAEESTY. 1754k %
HIDORL, WFEORITIXZZIZ, ERZH/TOLS, IRFORITIE MM TRITE%RD
FHA.

372

(SIMPLE 372) The Matrix "XX" is null. The SDP constraint on this matrix is ignored.
(SIMPLE 372) 751 "XX" 1222 C¥. T OATFNIR§ 5 IEE MR MR S 3.

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) fill#5X "a" &7 =4 MREDSAIETT. @ Kb —k)=XXYY). abld
WHEFELIZIETRZTNEZR) THA.

374

(SIMPLE 374) entryVariable should not be called (DFO specific).
(SIMPLE 374) entryVariable (& DFO 7 K7 ¥ B OREE T .

entryVariable | Derivative Free Optimization 7 N4 B DOFEEE T .

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 % DiscreteVariable 2 E ORI G RH B O e
W9 2 LidTEFHA. 0-1 D IntegerVariable (type=binary) D AT FETT .
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376 (SIMPLE 376) 1st argument of count is inappropriate type.
(SIMPLE 376) count D D51 EBAY, [ <=1 X [<= E8] 5 \d 8 >=] X [>= &
B DSHORZ L TwET.
count DRMDGIBOXDEAHEL THbDLELD 7.
X <=3 <= EH
Ex >= K >= B
DHHWHETY (L, TRICHY T 2 E-BO VTN —DIFH ).

377 (SIMPLE 377) Format string of simple_|[f]printf running out.
(SIMPLE 377) simple_[f]printf D FHXIFE NI L CHIEDRE Y %< %) F L7
simple_[f]lprintf OFIEIIKR L TT7 +—< v FTFHIHVRE) THA.
CORXy =TIV EDDVTT7 4=y FFHIERY 2 o 2R SN
R

378 (SIMPLE 378) Uninitialized object passed to simple_|[f]printf.
(SIMPLE 378) simple_[f]printf IZFI L SN Tt 7y =7 FEEINE L7
HEWMOA 7V 27 b, HH50VIRFETEINRV if LOWTHEE SN TV 27 MR
simple_[flprint OF|H & LTHEINT L.

379 (SIMPLE 379) Try to convert uninitialized object to Parameter.
(SIMPLE 379) fllfb SN T vt 7Y 2 7 % Parameter ICEML X H &L F L7
HEWOA TV 27 b, HEWIE, FATSNRV it LXOPTEHFEINZA TV 27 M,
RoOPTERMEE LTEbRE L7

380 (SIMPLE 380) Try to display uninitialized object.
(SIMPLE 380) Mt ST inwt 7y =7 PE2FRL LI ELF L.
HEWOAX 7Y 27 b, H50E, 13w it YORTEEIN ATV 27 M %
.val.print() ZETERLEIELFE LT

381 (SIMPLE 381) The specified dimension in the .at function is out of range.
(SIMPLE 381) at B§ TR e S N7z kT iZ#ipIs T3,

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 DIRITVELELELA.

401 (SIMPLE 401) reference object XX cannot be converted into vector.
(SIMPLE 401) Z8+ 7V = 7 b XX 1ZRX2Z7 MVIZEBRTE THA.

402 (SIMPLE 402) reference object XX cannot be converted into scalar.
(SIMPLE 402) 284+ 7V 27 N XX 3 AN T —ICEM|MTEX T HA.
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403

(SIMPLE 403) because the dimension of reference object XX and reference object YY are not
suitable, inner product is not computable.

(SIMPLE403) B84+ 7V 27 P XX E BB 7V 227 b YY DRIEVES LBV, N
FEtRETE 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 EBIBA TV 27 b YY ORTTVES L RW720, I
BHFIETE EHA.

405

(SIMPLE 405) because the dimension of reference object XX and reference object YY are not
suitable, multiplication is not computable.

(SIMPLE405) 284+ 7V 227 P XX BB 7V 27 b YY DRIEVES L w0,
HIAHETE A

406

(SIMPLE 406) reference object XX and scalar YY are not compareable.
(SIMPLE406) ZH84+ 7727 N XX & A A F—YY R TX FHA.

407

(SIMPLE 407) because reference object XX is not square matrix, the trace of it is not computable.

(SIMPLE 407) IE HATHI Tz, BRA 727 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) 28+ 7Y 2 7 b XX ® sum IZFIHTE T HA.

411

(SIMPLE 411) the multiplication of reference object XX and indexed parameter is not computable.
(SIMPLE 411) Zl4 7Y = 7 b XX & iRFAT & Parameter DFEHIIFHHETX T HA.

413

(SIMPLE 413) substitution for indexed reference object XX is prohibited.
(SIMPLE413) IR FMNEDSHBA 7V 2 7 b XX ITHTAHMRAREELEEh T,
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449 (SIMPLE 449) error occurred by matrix or vector arithmetic operation.
(SIMPLE 449) 1751 7213 N2 bV OfECHIEEL T L1
450 (SIMPLE 450) Try to operate "YY" on empty set "XX"
(SIMPLE 450) 2D 4 "XX" 123 LT #E "YY" 217w F L7,
451 (SIMPLE 451) Try to evaluate null-element.
(SIMPLE 451) ZZOHAH DO EFRDOMEHAXOFFMOBICSHE T L.
452 (SIMPLE 452) Element "a" binded to Set, so cannot be fixed (new feature since V20).
(SIMPLE 452) B3 "a" 3 EREAZH o TV ALDTHETE THA (V20 225 DHF Lt
).
453 (SIMPLE 453) Element "a" passed to OrderedSet::position unfixed.
(SIMPLE 453) %3 "a" 7% OrderedSet::position |Z[HE SN2 WTESNE L7
454 (SIMPLE 454) Null valued element passed to OrderedSet::position.
(SIMPLE 454) 22D %3 A% OrderedSet::position (2P S L E L7z,
455 (SIMPLE 455) The specified index in the .elementAt function is out of range.
(SIMPLE 455) elementAt BI% CHE & & N7 2R F 5 3 #PHAL T 7.
456 (SIMPLE 456) Argument: "dim" ’s val have to be an integer greater than or equal to 1.
(SIMPLE 456) 51 "dim" Ofii 1 LETH IR D TEA.
500 (SIMPLE 500) Argument: "nodes" must be a 1-dimensional set.
(SIMPLE 500) 51%% "nodes" & —ILDEETRIFNIE R D THA.
501 (SIMPLE 501) Argument: "arcs" must be a 2-dimensional set.
(SIMPLE 501) 51%4 "arcs" 13 2 KICDEE TR IFNIE R D THA.
502 (SIMPLE 502) Inappropriate class type in "[]" function.
(SIMPLE 502) BA%¢ "[ 1" DBIBDOZ A THIELLSH Y TEA.
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503 (SIMPLE 503) Object name can’t be empty.
(SIMPLE 503) # 7Y = 7 4328 T
504 (SIMPLE 504) Object name can’t be empty.
(SIMPLE 504) + 7' ¥ = 7 D A28 T
505 (SIMPLE 505) Inappropriate class type .
(SIMPLE 505) 7 7 A% 4 TSIEL ) THA.
506 (SIMPLE 506) Object name can’t be empty.
(SIMPLE 506) + 7 ¥ = 7 D28 T
507 (SIMPLE 507) Inappropriate class type .
(SIMPLE 507) 7 5 A% 4 7HIELL H Y THA.
508 (SIMPLE 508) Assignment: Inappropriate class type .
(SIMPLE 508) fC AOWIAD 7 5 A% £ THEHZ L TEA.
509 (SIMPLE 509) Assignment: Inappropriate class type .
(SIMPLE 509) fCADWLD 7 5 A% L THEH L THA.
510 (SIMPLE 510) Inappropriate class type .
(SIMPLE510) 7 7 A% 4 7S IEL B ) $HA.
511 (SIMPLE 511) Internal Error!
(SIMPLE 511) ¥ 257 A NEBO [ .
WL F —T7 (nuopt-support@msi.co.jp ~NBHIHE L 723 \,)
514 (SIMPLE 514) No such file: "XX".
(SIMPLE 514) IRD 7 7 A MIFFEIEL ¥ A. "XX".
515 (SIMPLE 515) Must be Minimize/Maximize Objective.
(SIMPLE 515) & Z & Minimize/Maximize (HRYEA%E0) TR IFIUI% ) FHA.
516 (SIMPLE 516) No Minimize/Maximize Objective exists.
(SIMPLE 516) Minimize/Maximize (H i) 25 E L T2 A.
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517 (SIMPLE 517) Only Expanded Variable’s current value can be changed.
(SIMPLE 517) ZH(® current fE % EBAIZRD L9 & LF L7

518 (SIMPLE 518) Argument: inappropriate use of "changeable".
(SIMPLE 518) 5 1% "changeable" O AIEL K H D THA.

519 (SIMPLE 519) Argument: "changeable" must be O or 1.
(SIMPLE 519) 5|%4 "changeable" 121Z 0 7213 1 LR ET H I ENTE I HA.

520 (SIMPLE 520) Max operation is not applicable to empty set.
(SIMPLE 520) max #/EIZZ2E AT L THEHTE T EA.

(B&

521 (SIMPLE 521) Min operation is not applicable to empty set.
(SIMPLE 521) min #{FIZZ2EAICH L THEHHATE T EA.

(&

522 (SIMPLE 522) Empty selection appeared.
(SIMPLE 522) Z2® selection 283 F L 7-.

(B

523 (SIMPLE 523) Empty alldiff appeared.
(SIMPLE 523) ZE® alldiff 23BN F L 7-.

(%
= =

550 (SIMPLE 550) Elements of a empty Set are expanded.
(SIMPLE 550) 2255120 LTRTORMAEZL L) L LT L

551 (SIMPLE 551) Inappropriate semidefinite constraint on "XX". RHS must not have movable index.
(SIMPLE 551) 1751 "XX" 122 W T OFIEEMEHF OB —TEITET ) TEA.
PIEEMEHIF OFLIC alil %L, BT 5 index o7/ 8T A=y 93N b L DT T —
TY. aldl ZEDHEITITHFTEA.

552 (SIMPLE 552) SymmetricMatrix "XX" has index "YY" out of its dimSet.

(SIMPLE 552) & #ATH] "XX" DA ¥ 527 2 "YY" A dim TH 2 SN H DI T
FIEE R O ERDORTA din TH X ONHHZ IZAZ LT E T, fTHIEFEORA
IZOWTIZHBRAPEH SN EEA.

553 (SIMPLE 553) In a recurrence relation, evaluation of "XX" is circular.

(SIMPLE 553) #i{tXicBWT, 7YV 27 b "XX" OFFHMEiAEERL T L7-.

WAL TER SN A 7V = 7 b OfEFHli 0@ CERILADSMERZ EATHD Z &M
HIL X L7 #ifblE LTAREETY.
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554

(SIMPLE 554) Inappropriate evaluation in a recurrence relation.

(SIMPLE 554) #ifb X EFFICIELL Wt 7V = 7 FOiHlidfThbn T L.

LRI E 247V 27 FOMEDERENTT, TOF 7V 27 FHSOFlSEFE I E
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.

WAL A ATV 27 POMHDEREF T set0f BEDMEA SN T L7 @b \gEsk
Tt setof BEZEHCTX A,

556

(SIMPLE 556) In a recurrence relation, to define constraints or an objective is forbidden.

(SIMPLE 556) #ift e & 2l WO ERIITE TEA.

WLRIC L 247V 27 bofiogEREh T, HRALHNEBOERSZINT L7
HALAER P TR HWEBOER I TS IEA.

557

(SIMPLE 557) No data in dat file.
(SIMPLE 557) 5-2 b7z dat 7 7 A WICHRI G T—HH ) THA.

558

(SIMPLE 558) It is not possible to specify the "type=maximize" in Minimize.
(SIMPLE 558) Minimize T3 "type=maximize" Z{FET 5 LI TEX THA.

559

(SIMPLE 559) It is not possible to specify the "type=minimize" in Maximize.
(SIMPLE 559) Maximize Tl "type=minimize" # {§# 35 Z LI TX FHA.

m Numerical Optimizer DIS—/Z&Xvt—Y

Numerical Optimizer XKD § 5 T —/&E X v L — Vg,
o Numerical Optimizer AR OEHR TR S h /o= 7 —/&E

(vuopT #H5) T —/BEXy =Y

o NNTA—HFIIHT AT —/EL

(PARAMETER &H5) ITI—RAvt&—7

e MPS 7 7 A WRRE I Sz o5 — /&

(MPS FILE &75) IS5—Avtk—

o LP 7 7 A WIRIIF I SNz T — /&5
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(LP FILE &%) I5—RAytb—

DATEIHTY. TI—RAvt—IF, EERDICHDENFET. SIMPLE U— FEJ 22— VOAIZIE

ex2.smp:10:error: (SIMPLE 193) 7 VIV X AFEATHED &

ex2.smp:10:error: (NUOPT 10) IPM iteration limit exceeded.

DL, SIMPLEDLTT — X v t—J0O—HLLTERENETY, ThIET) VI Sil
SIMPLE 7% Numerical Optimizer Z#2H) L TW 25 Z > T 572 T

A.2.1 Numerical Optimizer DI S—/Z%

T =T AMHORBICENN L] LD T —DGEITE, BT 7 A V~DOEEER R
I HEATbhERA. (BNIH V] LD DT —DGEITIREMEDRIED 5 W EZ —5
AL ET.

I5— | I7—Avt&—o
&5 B2

—_

(NUOPT 1) memory error in preprocessing.

BIALPLERCRTZE X £ A%, fHWREZREZ A — " —L I Lz %L

2 (NUOPT 2) infeasible (linear constraints and variable bounds).

FRIZAIHR R 228 D 1T BRI 0 72 9 I f# A infeasible & 72 > TV 5 T & ASHTLBLER CTHR
thanFT Lz kL]

3 (NUOPT 3) neither valid objective nor constraint in this model.
EFV (ME) CHWEES L OHHASH ) A, HRIR L)
5 (NUOPT 5) infeasible variable bounds.

(NUOPT 5) infeasible integer variable bounds.

HHEA D L IEEEHO LT REIF O 720 12 )T infeasible & 72 > T2 Z & AT
B CHI SN E L7, CERBEBABEEIEIER T 282 ETIRZRSI N TV AYE
STHELEY.) MR L]

6 (NUOPT 6) unbounded (linear constraints and variable bounds).

POIEHIR) & 28O TR O RE O ERGER I A T L1375 5 5w 2 & DSH LR TR E S
nE L7z iz L]

7 (NUOPT 7) internal error. [NERIV —F ~ %4

WELZ =AML £ L7

(nuopt-support@msi.co.jp & T < 223w, [ I7% L]

8 (NUOPT 8) memory error in optimization phase.

RIS B WO EX ) MR E 2 A —N— L X L7 (il L)
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(NUOPT 9) step reduction limit exceeded.

ERIRE TV T X LIZB T step reduction DREAME X, b fbFETH»IEF->TLF
WE LA (MTHRVWEEICERIER 7 VY X2 280 L2565, BEDT infeasible T
HOLGEITREET). EHIHD]

10

(NUOPT 10) IPM iteration limit exceeded.

WEEOKERIEDS FREZBZ F L7 (EBRIRFRICIRE L 2 WEEI12IE 150 BT, /8
FRA—% T 7 A4 VH 51 criteria; maxitn =300 & L TCRETHZ ENTEFET). [N
»H]

11

(NUOPT 11) infeasible.

FEARETAMRETH L LS NI Lz, RIS D)

12

(NUOPT 12) heap memory for NUOPT process exhausted.

13

(NUOPT 13) unbounded.

FEOREMAAER TV EPHESRE L. RIS 0]

14

(NUOPT 14) integrality is violated.

PR 2 GUHEICHAREDANN 2 @ L2720, BBERDPIEEL %o TR W
HhshTeIy. b0

15

(NUOPT 15) F-1:44 misapplied to [ FEFEH.

FERERT IS HARE S EH S & ) E LTwEy. % L]

16

(NUOPT 16) Infeasible MIP.

RABEEETH IR L 2 e ) £ L7z (LP/QP MEAIfEAI ) S
I9). M50

17

(NUOPT 17) B & B node limit reached (with feas.sol.).

IREFEIZBWTER T L0 MEES LR B2 F L. ®EMTHLRIAEED D
FHAD, BEHBIZESNTWE T, (branch:maxnod # R EL7ZHE). 50

18

(NUOPT 18) MIP iteration failed (with feas.sol.).

IIRBREED N — T3 CRAEMRESEIC X o TRIKL £ L7z, & Tdh 5 IRGAEIX
b EEAN, BEBIBOSATVET. (HEH D]

19

(NUOPT 19) B & B node limit reached (no feas.sol.).

17 HEECTED, BEMSHONTVWEEA. LP (QP) A INET. [#
HH 0]

20

(NUOPT 20) MIP iter. failed (no feas.sol.).

18 F LML CTYA, BEMPHONTWEEA. LP (QP) AN INET. [#
b
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21 (NUOPT 21) B & B itr. timeout (with feas.sol.).
FERET I 2 i\ TV 2 354 O Numerical Optimizer OFRCERER] 25 LR 282 F L7z,
WTHHHIEEDH ) EEAD, BEIHIIHE SN TV EF (branch:maxnod % 3 E L723556).
18 0 ]

22 (NUOPT 22) B & B itr. timeout (no feas.sol.).
20 F L LT, BEAESHEONTHERA. LP/QP M@ SNE T, (fRT)
»H]

25 (NUOPT 25) Can’t open file in current directory [no 7 7 £ JV1%%H made]
g7 7 AN (sol 774 V) O =T VZRBLZZOTHT 7 4 Vs T+
A (BETY. FHEfTbRET). % L]

26 (NUOPT 26) LP/IP module cannot handle NLP.
LP/IP &Y 2 — VCIERIERTMEZ M 9 L LI L7z (%R L]

27 (NUOPT 27) SIMPLEX iteration limit exceeded.
BAREOERED ERZ A — =L T L7z [lH 0]

28 (NUOPT 28) higher-order method is only for LP.
FERE R R R R IEEH OWNEESEH S X ) L LTwEd. (% L)

29 (NUOPT 29) iteration diverged.
ML S ONREAEBR LI Lz, M5 0]

30 (NUOPT 30) terminated by user.
I—HFORRIZL D EHREOMI 2T WE Lz, HHH D)

31 (NUOPT 31) B&B terminated by user (with feas.sol.).
SRR DA P L —FOFHRIC L VEHHOME 21T E L7z, ol Td % RAEIE
HYFEAN, BEBIHFSATVIT. BEIH D]

32 (NUOPT 32) B&B terminated by user (no feas.sol.).
3FEMMU T, BEAESHEONTHERA. LP/QP M@ SNE T, (R
»H]

33 (NUOPT 33) Bound violated.
ZEROLETREABIGEXL TOABAHNEINTHE Y. EXL TV LML, #7 7
A (*s0l) T'INFS"(FRENTVET. 27—V (HHXPLEHOMOF —
F—OEPHL) MEEEbhI§. WRETHOTYALE RS2 A S L
LTENTTHLENDH Y 3. (5]

34 (NUOPT 34) Bound and Constraint violated.

BB LOHRHRO ETREFEISERL L TOAEAR ISR THEY. EXLTWS
TETE, %7 7 4V (*sol) T'INFS"EFRENTWET. AT —oEw (HIFHKP%
BOMDOF =7 —DENFH L) BEE Bbh TS, WEETHOTW LA EL
ZtF /NS LTEMTTALENDY . (REIH D]
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35,36 (NUOPT 35) Constraint violated.

(NUOPT 36) Equality constraint violated.

HFRO ETREABISER L T RHBHA IR TOET. #EXL T LML, #
774N (¥s0l) T'INFS"EFRENTVET. A7 — o (HHXLEHOMD
F—F—0EFH L) MEEEDRES. NARBETHC T 253 IR 2/
S LTETTLLENDY T3, BHIH Y]

37 (NUOPT 37) B&B terminated with given # of feas.sol.

options.maxintsol THEE L 728720 OFRAI R I Nz D THR ek 24k L £ L 72,
(#7180 ]

38 (NUOPT 38) dual infeasible.

) A F — NSRBI NS B EARED 70 A TEGATEESRI SN E L. 7
W50 ]

39 (NUOPT 39) IPM iteration timeout.

options.maxtim Cax & L 72X LT, WREIEDRIENR Y A 27 P LE L7z [
TH 9]

40 (NUOPT 40) SQP iteration limit exceeded.

SQP (Isqp,tsqp,slpsqp) DFAEALRZBZ F L7z, MoOT7 LV T) A2 B L ZE N,
[ T18 0]

41 (NUOPT 41) SQP internal error.

SQP (Isqp,tsqp,slpsqp) DFEATHICHNFM LT —DFAEL T Lz, o7V IT) AL %
BRLLLZE W, R %R L)

42 (NUOPT 42) You cannot apply crossover for MIP

43 (NUOPT 43) B&B memory error (with feas.sol.).

SRR L DFELTHIZ, options.maxmem TEXE L7z AT A —N=25R 2 ), FET44E
LU L7225, FATWEEERHRs T, (lhdH 0]

44 (NUOPT 44) B&B memory error (no feas.sol.).

SR RE L DFELTHIZ, options.maxmem TEXE L7z AT A== 2 ), FEfT44E
IELE L SETTRBEAESNTVWIEEA L]

45 (NUOPT 45) B&B gap reaches under the limit.

DD options.gaptol TH- 2 G772k ) b/hEL %) FL72DT, HiREd% &
IELES. MdH 0]

46 (NUOPT 46) Continuous Variable 22 #(%; cannot be included in model for wcsp.
WA G OMESY wesp TIEC D & LE L7z, wesp [ TEHARAR) 2 &N TEF
TA. %R L]
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B H

do

IT—XAyt—2

SitEA

(NUOPT 47) IntegerVariable 2 (% should be declared as "binary".

0-1 BBEBUNDEBERDENTHE T, wesp B—ROBEKELKEHH) TLHTE
TEA. 7L

(NUOPT 48) Variable Z ¥4 appear in two selection ().

O ED selection IZF 72A%o THNTWS 0-1 BEEBIFENE L. IR L]

49

(NUOPT 49) Variable Z %44 is fixed to infeasible value.

0-1 BHZEHA 0, 1 USMOEICEESNE Lz, BB L)

50

(NUOPT 50) Both of two variables Z£ (44 1 and Z (%4 2 cannot be 1.

P11 EERL 2 OMGIE (H—D selection IZHNTWADT) Ml 1B L
WTEIEEA. HEHIORL]

51

(NUOPT 51) F%:4 is currently not available without SIMPLE.

wesp 3 & U global (& SIMPLE 2 & o TEF S NI L TOAERTS. %
L]

52

(NUOPT 52) #4 th selection () statement has no movable binary variables.

FHISS B EBATT N THEE SN TSP L %\ selection O XY [HF] HHIZH
nE L [zl

53

(NUOPT 53) Constraint )34 s weight is fiii should be -1 or non-negative value.

HAELTIE-1 D LRFADEEZ G AR R ) A, L% L]

54

(NUOPT 54) Constraint )44 s weight is fiHi should be -1 or non-negative value.

HAELTIE-1 D LARFADE LG AR R) A, N4 L)

55

(NUOPT 55) exterior solution obtained.

Mg (lepmjtepm) DSASERHIK 2 &K T L2 M LE L7 789 A—% exrho (7
T AV I 1.0ed) #RKRELERETHEHZALWHEELH Y T2, Z2HLTHIHLT—
B ALEEIZIE, FEPNETATRTHAUEENRH D 5. [RE1H D]

56

(NUOPT 56) 7 F# » &% not installed.

HEDT K4~ (global, DFO) %34 ¥ A b=V ENTWARWIRET, HHEDOT I+ >0
Wiz MAHLELIELF L,

57

(NUOPT 57) You cannot use any method but "rcpsp" for model with Activity.

Activity DERDVBHHIZDED LT, repsp UMD AV v FEBH LIS ELE L [#
W7z L]

58

(NUOPT 58) You cannot use any method but "rcpsp” for model with ResourceRequire.

ResourceRequire DEFHDH HIZHED LT, repsp UNAD XV v FEEHLLHIELFL
7o R L

59

(NUOPT 59) You cannot use any method but "rcpsp" for model with ResourceCapacity.

ResourceCapacity DEFKAH HIZHHDL ST, repsp UMD AV v FEBHL LS &L L
L7z, 7% L)
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60 (NUOPT 60) You cannot use any method but "rcpsp" for model with tardiness and
completionTime.

H B9 %28 tardiness/completionTime [ZfZE SN TWAHDIZH D ST, repsp AL XV »
FE@HLE)ELELA R RL]

61 (NUOPT 61) You cannot use any method but "rcpsp" for model with sourceActivity.
sourceActivity DEFXNDHHIZHED ST, repsp DO AV v FEBEHL L) L L
L7z [z L)

62 (NUOPT 62) You cannot use any method but "rcpsp” for model with sinkActivity.
sinkActivity DEFRDDHSHICHHEDL LT, repsp AD AV v FEBHLEI)ELEL
7. IR L]

63 (NUOPT 63) You cannot use Variable for "rcpsp" .
repsp 13 Variable (ZH W2 HE kT A. [ L]
64 (NUOPT 64) You cannot use IntegerVariable for "rcpsp” .
rcpsp & IntegerVariable IZHWV 2 HAH R EEA. B4 L)
65 (NUOPT 65) failed to generate any initial solution
repsp (ICBWTHIIIA IR L E L7z, % L]
66 (NUOPT 66) can’t find feasible solution.
repsp [CB W CTELTREMRZ 12 FENHRECATLA I L]
67 (NUOPT 67) DiscreteVariable (Z%{#:) ’s bound: [a,b] and domain: {..} conflicts. (Regard

Bound as a definition).
DiscreteVariable DEFH I NzHiPHTIXMi /2T I EDTELWETFTRES7-26N0F L
7o, %L

68 (NUOPT 68) can’t open saveFile for restart
repsp [CBWTY A ¥ — MEREBRILETLHD T 7 A VvEFT—T VKT HATL R
W7z L]

69 (NUOPT 69) can’t open loadFile for restart
repsp IZBWVWTY R — MERZHRARAGED T 7 A Vet —T VIR FRLATLL[#H
M7z L)

70 (NUOPT 70) initial order is invalid between XX and YY . activities related imprecedene have to
continue.

repsp ICBWTHIIRE LCAIERIEFSG 2 o0 Lz ERIEATHICERT %
Activity DM IZMEHE L T2 Ud %R ) A, (% L)

71 (NUOPT 71) initial order is invalid. XX’s order have to be previous to YY by way of precedence.
repsp ICBWTHINF L U CAIERIEFE G- 2 6 E Lz, SBITBEMRTH 5 Activity &
ZONEFEIFONRITEIL ) A, [RNI% L]
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72 (NUOPT 72) infeasible MIP (preprocess).
RLELC B\ CEIT RO S E e L E L7

80 (NUOPT 80) # of variables(MM) reached size limitation for XX (NN).
HIAE BV O Numerical Optimizer €Y 2 — VI H 5 EBOEOHIRD /-0, ZoOfE%E
fpd i3 ca A, %L

81 (NUOPT 81) You cannot use any method but "wcsp" for model with DiscreteVariable.
DiscreteVariable % & &I wesp DAVO HEIGEHCTE F¢A. M1 L]

82 (NUOPT 82) Trust region too small
BB O YUK LoD TREFEEANSI KR )T EE LD TETZEFILLE
ERL AR N

83 (NUOPT 83) Feas.sol found (numerical error in B&B).
SRR D @ TRABR R E AT, FATWREMZ D & ) X L72A%, it o fRAEE
EHY A, (BENIH D]

84 (NUOPT 84) You cannot use "wcsplp" for model with nonlinear functions.
wesplp [IEHIE 2 R e SOHEICIZEHTE A, HIE% L]

100 (NUOPT 100) Cannot open NUOPT License file:
UNIX/Linux RO 7 4 £ ¥ A7 7 A VeI LA TEIEA.

101 (NUOPT 101) Invalid License file:
UNIX/Linux fRD 7 4 £ ¥ 27 7 A VONFIZHERH ) 7.

102 (NUOPT 102) Machine key(YY) not consistent to License file:
UNIX/Linux D74 £ > A7 7 A VB3TRIHDO< Y ¥ EBELTVWERA.

103 (NUOPT 103) License expired on XX days ago
AR O AR 25 T LTV E T,

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 .
KHBELP N T 4 77 Y solveLP64 I33HE SNREZ A TV EEA. 74775
1) solveLP % ZTHJH 723\,

110 (NUOPT 110) CF failed at getcky
IEEMETHNTHNG 2 5N, T VAF—FICRMLE Lz, R4 L)
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111

(NUOPT 111) CF failed at logdet

Ay MEABGEHERICBWT, EEMETRWITHNE- 26N, I L AF =02k B L
Tl MR

112

(NUOPT 112) InvMat cannot obtained at calxx 1

WATH 2 KD BEHEISRML £ L (2% L)

113

(NUOPT 113) GSEP failed at minevl

— AL AR & B A RIS LR T 2 A TE TEATL, R L)

114

(NUOPT 114) trianglization failed at minevl

ZF ARl L (iR L]

115

(NUOPT 115) Minimum eigenValue cannot obtained

/ANEAEOERICRB L T L % L]

120

(NUOPT 120) PDgap is too large[PDfeasible]

FRHF Y v THRT NSO RVNIZ, 7= ELFHEZRTHLILA £
I - RO RE O FAT R - ST . B H 0

121

(NUOPT 121) PDgap is too large[Pfeasible]

TR F X v THT NS BoR0NIZ, 7= ELEL2RTHLELL £
FIEOFEAITW R 723w Ed. [lH 0]

122

(NUOPT 122) minus stepsize detected

ETHERERAT Y THA XICHOMEIRB SN E Lz, T cust ITEE L THRAL
(23w [RHN7%R L]

123

(NUOPT 123) The SDP constraint cannot be treated by specified algorithm.

FILEMHFIR DAL T, FIEEMFRZHRTE 27T ZLAHRRRE AT
TEA. 7L

124

(NUOPT 124) No SDP constraint is detected.

FIEEMBERTHEH O 7 VT Y X A05E SN E L7208, FIEEMEFIRSHFEEL I EA.
7% L

126

(NUOPT 126) type semicont/partial is obsolete.

HAE A B & A e 2 KL Numerical Optimizer V15 £ W BEIE S E L7z [l L]

130

(NUOPT 130) WCSP_LP misapplied to NLP.

wesplp DSIERUEREICEH SN TwE 7.

131

(NUOPT 131) variable range error.

wesplp TUEEAR AR %2 | A ADOBBEMERZLRKBHLET. oI —1%, L TRH
R TERPGE LR VERPHFEL TSI 2Rk LET. fl2iE, L TFRHEK
WENEIN09,02 TH A L) BEBVPHFET %G, SOXT—0RAELTT
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132 (NUOPT 132) overflow
wesp @ target X hard penalty OBERfE, soft penalty DFEFAEAS INT MAX 22 CTL % -
72l ERLET. FAHOLETHEAINT MAX 282 TRz 2oL T —25 )
IhET.

133 (NUOPT 133) no feasible solution found
wesp D3RG ZAT o 72 i 72 TR BON Lol 2K LET.

134 (NUOPT 134) hard penalty overflow
wesp JKI#F @ hard penalty %% overflow L TWAZ & 2K L FTT. IEL KENTHONT
WABIRGEIZDH ) FEA.

135 (NUOPT 135) soft penalty overflow
wesp KfFEFL D soft penalty 25 overflow L TWAZ 2K L F9. IEL KREfTTDRLTW
HLIRGEIZDH ) THA.

136 (NUOPT 136) failure in analyzing the system
wesplp WHEBTOHIF) AR H BB OMRIZEML 722 L 2L L 7.

137 (NUOPT 137) internal error.[wcsplp]
wesplp N ICB W CERIHR L 7 =R U72BRICE RS E .

141 (NUOPT 141) mtxfree parameter error
mtxfree D72DDINT A —F OFFEIZFRY 25H D 3. nuoptprm & THEFE L 728\,

142 (NUOPT 142) mtxfree option is valid only for higher-order method
mtxfree & higher order TOAfHH Z L A3TE 5.

143 (NUOPT 143) mtxfree failed to solve linear equations
AR Ty, — K G RADRT ERATL. AEY D151 H 535413 mixfree & A
EFITRKEL TLZS V. WODDNRT X =S Z#ET 52 L TRIT L X512k 20
b LNFEHA. 7ML nuopt-support@msi.co.jp (B AbE {728,

144 (NUOPT 144) mtxfree can not deal with free variables
mtxfree T LBRS TROFAEL ZWEKIIHIBLTVWERA. ETVEHET L,
mtxfree Z B TITRML T 23,

150 (NUOPT 150) asqp misapplied to nonconvex QP
IR R AR R LS S h K ) E LT E T,

151-165 | () (NUOPT 156) irowA[0] = 9 should be in [1,3]
solvelP X solveQP FATHFIZ G- 2 725 [BUCRIEAH ) £97. 5F L < 1&[ Numerical Optimizer/
SIMPLE #Mifffi~ = 2 7 V| % TE L 28w,

166 (NUOPT 166) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for

variable)
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167 (NUOPT 167) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for
constraint)

168 (NUOPT 168) Invalid [int/double/string] value /¥ A — % {H for nuoptPrm options. /3T X — ¥
%
options. 737 A — & \Zfh o 7SR E ENTVWE T

170 (NUOPT 170) unknown operator for global module appeared.
global IZTHHTE ZVEEBAMEH SN L7

A22 I\SX—5DI5—

nuopt.prm Z 7213 options % 72 Numerical Optimizer D37 X — ¥ gD LT — T,

I

do

&

—_—

(PARAMETER 1) Syntax error in parameter file.

NG A= T 7 A NVOREBRICTS - EsnT L7

(PARAMETER 2) Parameter file is empty.

NG RA=F T 7 ANVDBELEBIZh>THWET.

(PARAMETER 3) Invalid %! 4% value fifi for parameter /87 X — % 4.

INTG A= F I L TCABY R ENRREENTHTET OS5 2= T 74 VPSRBT
A—F %52 55E50RIZEELET).

(PARAMETER 4) Internal error [NEBIV— F > 4]

INT A —=F DIFRZEATH NV —F VT THEBL 7 —23%E L £ L 72 (nuopt-support@msi.co.jp
ITHHE L TZE ).

(PARAMETER 5) Invalid option in nuopt options.

AMPL 360 — FE Y 2= V)3T X — ¥ % 5 A AT BB nuopt_options (2 HER) 72 7%
FA=FABEERTVWE L.

TG A—=F T 7 A NVOLRBRICT T —=PBEELEE (9 —F5 1) [N TX—=F 7 7 4 Viik
AR SEEAEH T IZHBIN e X v b= VU DBFRENFTTOT, PETEEIILTLES N,
IT57—DHBEIINTA—=FT 7L

begin

maximize

method:trust

criteria:eps=1.0e-8
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<reading parameter file: nuopt.prm >
nuopt
nuopt
nuopt
nuopt
nuopt

(PARAMETER 1) Syntax error in parameter file.

.prm:1: begin

.prm:2: maximize

.prm:3: method:trust

.prm:4:error: Unknown category criteria:eps=1.0e-8 AT D ED)

.prm:5:error: end command is needed. (end THD o> TV \Y)

A23 MPST77A4ILDODIS—

I> IT—4AvtE—o
&5 L7
1 (MPS FILE 1) Failed to open mps file: 7 7 4 V4.
MPS 7 7 A VDF =T KL T L7
2 (MPS FILE 2) Undefined row name: 174.
COLUMNS/RHS/RANGES *t 7 ¥ 3 VIZREZRDITHBNE L7
3 (MPS FILE 3) Internal error.
WET Z —H 5L L7z
(nuopt-support @msi.co.jp (2 ZHAE < 728 W,)
4 (MPS FILE 4) Syntax error in £ 7 ¥ 3 > %44 section.
(k27 Yar] ORTEZ YV a y CETT—DRELF L7
5 (MPS FILE 5) Too many 'INTORG’ markers.
'INTORG’ ¥ — 7% —{T £’ INTEND’ ¥ — 71 —fTOMIEAPN T I A. CINTORG” ¥ —
=L T ELT.)
6 (MPS FILE 6) Too many 'INTEND’ markers.
'INTORG’ ¥ — 74 —{T £’ INTEND’ ¥ — 7 =T OMIEHMN T EEA. CINTEND’ ¥ —
N—IH%TELT.)
7 (MPS FILE 7) Unknown marker: 7 4 —JV K 3 D%
"INTORG’,INTEND’ SO~ — 71 — {7 T L /-,
(Numerical Optimizer ® MPS 7 7 £ V#RERIZ INTORG’, INTEND” LSO~ — 7 — 17 % i
WLEEA.)
8 (MPS FILE 8) Undefined row: 1744 in HESSIAN section.
HESSIAN £ 7 ¥ a YOZROHEZNMT 2470 LT, ERINTVRWLOPHNE
L7
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=}

(MPS FILE 9) Undefined column: Z%{4 in HESSIAN section.

HESSIAN t 7 ¥ a3 Y OIERELZOYFi 2 RTBEOEREX L LT, BEHRENTVWARVHO
DENE L7

(MPS FILE 10) row: 1744 appeared more than once.

ROWS t 7 ¥ a Y IZH—OfT 4B D LN E L7,

11

(MPS FILE 11) Specified bound: BOUND 7 — % J XV not found.

NG A =477 4V THE SNz (mpsfile: bound = BOUND 7— % 7 X)) I X)LV &2 FFD
BOUNDS 7— % 2*MPS 7 7 £ WIZIIAFIEL £ 2 A.

12

(MPS FILE 12) Specified objective: H B %4174 not found.

NG A =57 7 4 VTIRE SNz (mpsfile: objective = HRIBIEATS) %l % > HAYE
BATASMPS 7 7 4 WAL 2 A.

13

(MPS FILE 13) Specified rhs: RHS 77— % 7 “X)V not found.

NG X =% T 74 VTIRESNT: (mpsfile: ths = RHS 7— % FN)V) 5 N)L %O RHS
T—FHMPS 7 7 A4 VITIIFFFEL TR A.

14

(MPS FILE 14) Range data: RANGE 7" — % J N\l contains unsuitable row.

[RANGE 7—% 5 N)V ] %D RANGE 7— 7 2 HIWBBATICHN L TOREZTo T
7.

15

(MPS FILE 15) Specified range data: RANGE 7" — % 7 “\Jb not found.

NG A—=5T7 74 WV TIRES N7z (mpsfile: range = RANGE 7 — % T X)V) TNV & FED
RANGE 7— ¥ 2SMPS 7 7 £ WIZIZEE L £ € A.

17

(MPS FILE 17) Undefined column name: 28 (44 in INITIAL section.

INITIAL £ 7 ¥ a3 VICERIN TV HRWERZEHNLE L.

18

(MPS FILE 18) Bound spec. on column : Z %44 should appear earlier.

(8% CHTA ETHREEODHNLIDIZIVETRIINERY TRA. (BETYT. &
WHERENTLDIIHLTOAZID Ay =YW ENET.)

19

(MPS FILE 19) #“7* column(s) appeared disorderly in BOUNDS section

BOUNDS section IZBWT [#TF] MOZEMOBN S EFIGEETT. (BHETY. =5—
18 LMo THIENTT.)

20

(MPS FILE 20) Memory allocation error.

T 7 A NVDFHARRARFICATY) TS —FELF L.

21

(MPS FILE 21) Undefined column name: 2 (% in BOUNDS section.

BOUNDS section IZBWTEZRIN TR WERLPEHNLT L7,

22

(MPS FILE 22) Hessian is implicitly bound for hlinexistent objective.

HESSIAN t 7 ¥ 3 v TR O 9 HIZ (T ZEEed) HIBEEIIH L TROED
BEIXNTVWETA, MPS 77 A MIZIZEL HWHEEPHIELTEA.

SIMPLE~NZa7Jb BB NTT -8B T L



224 {18 A Numerical Optimizer/SIMPLE DTS —Xvt—Y
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23 (MPS FILE 23) Same bound spec. on column: 2 #{# appeared more than once.

BOUNDS section T [Z%4 | ICB L ClH—oflfaEr B MThbh g L7z,
24 (MPS FILE 24) Column : Z %444 has bound specification FX and other.

BOUNDS section T [Z¥4 | (2B L T FX #il# & o Hl# 38 € 05 mR 12T h i E L7z
25 (MPS FILE 25) Column : Z %44 has bound specification FR and other.

BOUNDS section T [Z %4 ] (2B LT FR il & o Hilf$aE S mEECITbIE L7
26 (MPS FILE 26) Column : Z %% has bound specification LO and MI.

BOUNDS section T[4 ] (2B LT LO #illf & MI fll#Fa e FRE I Th I E L7z,
27 (MPS FILE 27) Column : Z %44 has bound specification UP and PL.

BOUNDS section C [Z%% ] (2B L C UP #il# & PL R E S FERICAfT b E L7z,
28 (MPS FILE 28) Unknown bound specification 7 4 — )V F 1 ®N%

BOUNDS £ % ¥ 3 »IZ LO, LI, UP, UL BV, PL, ML, FR, FX L4t 7 XV 38l £ L 7-.
29 (MPS FILE 29) row : 1744 appreaed more than once in £ 7 3 3 > 44 section.

RHS 7 ¥ 3 Y BXURANGE ¥ 7 ¥ 3 YIZBWCH—OITAFZEL EHNE L7
30 (MPS FILE 30) Unsupported section. 7 1 —JV N 1 ®HN%

Kot s v a v ahBng L.
31 (MPS FILE 31) Bound of column %144 infeasible.

FIRNIR T BB RN FEAT A RE T
32 (MPS FILE 32) Invalid mps file.

ZOMOBHTHRARL I ENTELVT 74V TT

A24 LPO7A4ILOITS—

B H
do i

e

(LP FILE 1) Failted to open Ip file : 7 7 1 V4.
TTANDF =T ITRBLE L7

2 (LP FILE 2) Memory allocation error.

7 7 ANDFEMPARFIZAEY T —H5ELF L7
3 (LP FILE 3) Internal error.

WERT 7 —23%84 L L7z, (nuopt-support@msi.co.jp (2 ZHiHE < 728\, )
4 (LP FILE 4) Syntax error.

WX —n/lonrh) L.

5 (LP FILE 5) Non-ascii char appeared.

FEASCH XLFHHNT L7

—_—
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6 (LP FILE 6) The order of sections is wrong.
7 a ORI FE S TwEd.

7 (LP FILE 7) Variable Z %44 appeared more than once in :.44.
6] —DZEHAD—2>DRUZ L EHNF L7

8 (LP FILE 8) Term Z %% * 2 %44 appeared more than once in 244.
[{]— DB —2>DONUTZELL BN E L7,

9 (LP FILE 9) Undefined variable name : Z 4.
RERDEBLLBIN T L7

10 (LP FILE 10) Lower/Upper bound of variable 22 $(# appeared more than once.
il — DB § B R RGP U LB E L7z

11 (LP FILE 11) Bound of variable Z#14% is infeasible.
ERBIZOWTHIE L BR &P G26NhE L.

12 (LP FILE 12) Length of name %4 Hi... is too longer.
ERRROYHFETEET. Q5 XFETTY.)

13 (LPFILE 13) £ 7 ¥ 3 > 44 section unsupported.
Kot s v a vavrENE L.

14 (LP FILE 14) general/integer/binary section appeared more than once.
FA—otrya Pl EU BT L.

15 (LP FILE 15) Invalid lp-format.
FETELRWT 74V TT.

m mknuopt DIS—/EEXvE—Y

RKOFFETNVTI7ANDEN FEEOLZT— Xyt —V—ETT.

— | I59—XAytE—¥

BT

(MKNUOPT 1) EFIV 7 7 £ VA28 TY.
H2ZONIZ'TNT 74 MIZET VLR 2D ) A
2 (MKNUOPT2) i#EL T —3H ) £ L7,
GZONEETVT 7 ANILEZ T =D ) T L7
3 (MKNUOPT3) ~ DEFT ~ " HE LTI 7.
SIMPLE + 7YV = 7 h®OE S name 2 EA 2 MM EfRE S E L7z,
4 (MKNUOPT 4) P L 2w b =2 ¥ "~" TF.
LEEIELS W=7 U238 E L7

5 (MKNUOPT 5) ~ I3t 3 2 H$EIRA S ) T A.

FG I XTIG$ 2 A D ) LA

B H
do i

—_—
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IS5— | I5—*Avt—o
&5 BT
6 (MKNUOPT 6) EFIVT7 7 A MIZFIHTE LWL FEEEATHET.
ETNT 7 ANABIHEHTEL WL TFEEZATHET.
7 (MKNUOPT 7) ~ & [ U4 Hi® SIMPLE BIZ BN ES ShTnwE 7.
W U4RIO SIMPLE 4+ 7Y = 7 b AEBNES S FE L7z
8 (MKNUOPT 8) Variable ~ ®O'H 5 T type=binary & %2> T\ 7.
LB $L Variable O H 5 T type=binary & §E SN F L7,
9 (MKNUOPT 9) ~ & [d] U name @ SIMPLE B M EHERES ShTwEd.
[i] U name ® SIMPLE + 7Y = 7 0SB ES SN E L7,
10 (MKNUOPT 10) ~ ®H & T name (A EL LFERGFENTHWE T :
SIMPLE * 7Y = 7 b ® name ICAIEZRLFAEEINTWE Y. name (24, [¥] ["] T,]
iz kidcEaIEA
11 (MKNUOPT 11) ~ DEF T ~ B ARETT.
SIMPLE 7Y = 7 b ®OESKIC name 2 EAF =@ ST ICBNI T L2,
12 (MKNUOPT 12) SIMPLE ®lO R A4 v ¥ #HES LTI 7.
SIMPLE®I+ 7V 227 FORAL V¥ EEELTWIT.
13 (MKNUOPT 13) ~ DE S Tname 2’V 77V TldH ) THA.
SIMPLE #+ 7Y = 7 N OE SR E N7z name SLFH ) 7T IV TlEH ) FHA.
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TNITY) XL

0 s

B.1.1 Ri&E

RO fz AL
w/ME f(x), x€R",
% M gx=0, x>0
#HEZFETR 2T, BB ax= (0, 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 .
Numerical Optimizer TN ¥ XF V7 1 B :

F(x,2) = f(x) = ) log(x) +p D 1gi(0)] +v (xTz —u ), log<x,~z,->]
i=1 i=1 i=1

Ay MEBELTRALEY. ST, u>0@30N0XY T A%, p>0ldRFIVT 4855 X -
5, v> 0 ZENHHOEANWERT/NF XA =5 T,

BRI S AL RS 09 B PN CId, TBIE KKT 4 25 72 % Kb T, IB1E KKT &b % i
T2 EWIHIEEREBRITVET. TOBIZ, AUy M F(x,2) O—RIEPL Fi(x,2) $ 5 W
W F (x,2) DZEALRPEEZFA2D L) T30, REMBETRT X918, BIEKKT £4%2k0 5
FEFEEAAE L 3 (ERMRR LRI 2 4k - BEEREFH T 2 55).

COMEEZMLT, RMEMITICED KKT &z mzRkoEd.

2z 2Tk, SHHOME LD X ) BB E#EZ T35 Numerical Optimizer TIIHIFIBI I ETEAEIET 2356, S5,
EHIWZETRPGETA2HE 20— SeFTcE& T, 72, HREUDPHERELZCHEDIR) S ehTcad T,
B2 (141015][16] 2 &R

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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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)

HARITERANOIEERE 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

BZD—lDAT v TIEDORREN — V% Armijo’s Rule EIFONET.

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 Asp 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

SIMPLE~¥ =27 )l BB NTT -8B T L
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gx) =0,

XZe =0 (D

DFE 1N, F2RNEIHBETHY, EHELZOEIEIRNDOAELRDTT. ZOHFBERRICETLAT v
TE1DO=2— M EEZEHT 5 EMIELRORAEIFERMICEICRD, IEHREREIRNOARIC

AXN . AZNe

HRORENBENT T (AXy, AZy d=a2— b YEDORT v THINZAHIERAT5]). 2o
CORENRETHIEZRBLCoa— b YEORT Y THINEBIET 5 (FUk 5 (Higher Order)
DBEEMZ %) ZEIEoT, IYVRVWRT Y THAE{LIENTEET. Za— M EORAT Y
THIMBIE S ZFHHE T 572012d =2 — b VO AT v TH I OFHERICS S5 Bl EY % A5
HT& 2720, PHVEHIZA I Toa— by HNZYETHIENTE, SRR TL L8
TEXF9.

Numerical Optimizer |21 D Z EZFHL, S HICMEIHRETH L Z LI L7zF 2 —=0 7
EMR I2FEPHEAAENTHET.

B.1.5 FIETE(EFTEMBEERAARE
RO e wA bR

w/Mb fx) xeR"XeSP

M g0 =0.Xx =X, x>0,X>0
EZFET. ZZT, B¥x= (o, x) 1 E 0T MVT, BE AIZERBARTY. F/2, ¢ R S R
Em KITORT M VERETS. 28 X 1 p ROCHHFRIEFATHIC, X = 013475 X O 1E Mm%
HRT2b0LLET. Xo: R > SP13n RILAZ BV ERBRIETATFIZEMIS G S 5% T s
WIROBE, Xo i Xo) = ) Ay — B LFZHLL TV A,

C®ﬁ%@777791%ﬁ%wzmxaktf
L(w) = f(x) = y" g(x) = (Xo(x) = X, Y) = (X, Z)
& L7z& &, Karush-Kuhn-Tucker(KKT) 5t (REEDO—ROVESEM) dkAThzohET !

V. L(w) = Vf(x) - Vg(x) Ay - A* ()Y = 0
VxLw)=Y-Z=0
gx) =0
Xo(x)-X=0
Xo0Z=0,X>0,Z>0

(A1,Z)

a%@XAwmzz ... ,XbZ=gMHZMT@é%®kLiT

TITH AW =~
Xi

(An.Z)

SIMPLE~¥ =27 )l BB NTT -8B T L



B2 B{FNE - BUHIKE 231

Numerical Optimizer Tl&, Z @ KKT &% {ii729 M %, Newton EZFH L CRAEMRETROE .

WO 2 PR B R EE O Y G, KIBIWPORTEIRIES N E 378, £ THRVREZ ) A,
WPOR 2 RAET 5121, 2 ) v MEBEERT L2LENH D 7.

M-I E T R E 2 309 e, N) YL T 1 B

F(x,X,Z) = Fgp(x,X) + vFpp(x,X,Z)
Fpp(x,X) = f(x) — ulog(det X) + pllg(x)ll1 + o'l Xo(x) = XIh
Fpp(X,Z) =(X,Z) — nulog(det X det Z)
Ay PEABELTHRHALEST. T2T, u>03NUXNRNT XA =%, pp >0ERFVT 4285

A =%, y> 0 ZENHHOEAEWERT /NG A—FTT.
W KM %KD D Newton FREXIIUTOIH iR I NnFE 5.

G+H -Vgx)T Ax |
—-Vg(x) 0 Ay

V() = Vg(0)'y — pA* ()X~ + A*()(ZXoX ™' - 2)

8(x)
AX = Xo(x+Ax) - X

1
AZ=puX"'-7- E(ZAXX‘I + X 'AXZ)

CTITH, Hj=ALX"AZ) THEHDELET. AL A OfEICIS U T Hy 25HHT 2 B8,
DE9.

IB1E KKT 5 % 5723 2 BRKRD AR T % & v ) Bl A BRI, — DB N Mk & & C
9. Newton JAE % M < BHIZI&, KT E WP 5720, KSHEFND A =) ¥ 7 &f7>Tw»
9.

MHED IR 26, KIBPORMEZ R T 27200 TRAVEIZ % ) 3. Numerical Optimizer T
F#E= 2 — b Ui %\ 1T Levenberg-Marquardt #1230\ C G D IEEMEMEDHELR S, KISRPOR T
PRAES N E . BEEEEICES S Fikz AT 2546, RBIWICEZ RGET 2 M &, TR
WIZERN L EREEbETERFMEREL 7.

| B2 ELFRE TR
LIRENERES A aiEe|

~

w/Mb 'x x€R"
by > Ax> by

>

VR LT, ARl R R

1
/Mt 5x’Qx+c’x xeR"

74
% 'ﬁ: bUZAbeL

LT, ERENARRIETY. —EWREERE RO UL, FEICH L TNS AR 21T
72RO 2 IR E IR D L 2 e TE 245 8, NREIZRZWHEZHA TWE 7.
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B.2.1 REIEFE

Numerical Optimizer 12935 £ 1LC s 2 MAR B I BUBIRT BN o BeaT HLAKE: K IR L2 Tk oF. M
RIS 2 BRI 212 3] 2 B LT AR,

B.2.2 BMHHIE

Numerical Optimizer (Z9£3% & LT 5 B RHHKIZHI L ET AL I IE DO VT E 5. AR IS
THMIIIBI X [13] 2R L TLEZS V. TOFHEE S AR Lo RBBEHETIE, —KRICHA
% (E#EEZRE: (Line Search Method)) 1245 1) % 37728,

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

Numerical Optimizer (&, #8258 % & S/ — ETI I L CHiAR: (options.method = "simplex")
A RHIRIEE (options.method = "asqp"”) HMEE SN2HE, S HIT—HOIERIEETHE RE IS L TR
WY # L (options.method = "global") HMEE S N7 E, HBMRELREIMFENL TV TY) X8 %E
9.

SR BRERIZC DO MEOFAT R Z R X S WIRIC L7200 GEAIME) 22 RL
THEMZRD LD ETHDOTY. BEGETHBEEOSE, AN EIZEEE B O P 2 & € i i
WIORTF72b0 LTERLET. T, RERELREORE 1132 ZHE R0 LTk
eI XZHCE A, T2 TR 0-1 BEEHMZ SUHRIEETHZEOB THH L 7.

0-1 BB R [0,1] O#EPHZ HHNCET 2 & 9 ITHEE L -8R R EASRAME E 22 0 £§. #%
FFE O & B TBEEIC R o TR WA BEAEICEE T 5, &) BIEZ RN IZHR Y KT 00
ORBREZEOFEARNZHRNTT. ZOBRIKOHD L) AR (GEAR) OBICEKTILNTE, #
¥R 27z 3EoRo [ o Gemilns) (CHE 5.

SIMPLE~¥ =27 )l BB NTT -8B T L
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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

Lo L, [3E] ZBINZ WRETED & 2 3K & Wi 7z 37/, BREBOBUITT L TIREM 2 5 &
Y, TNLEEL Ttz b ORI T 57200 TlE, HEMN LB MBI L TR0 RV
FLIIF 2 EHA. SEBRERE, BALMEOREMRICE T2 HWEEME, ZoOMEOEHO
—Hh & g L7z MEO BB EMEO K/NER % > THREEZ R L 7.

fift T 2 BED R/MERTE T H UL, BAIME O SR o B B EOMEOE RO —iR%E
BELMEL DS, (FATWREEAIAVOT) F UM DI ENFERET. ook
BENZDE, HHHEDPSEG PN L7ZHEO HWEEMEIZcoMED HBEEME X ) b i#EEICH
CKREW, L)Ll FEd. MEBEZRN TS L EZIZDH L, 10 &) wibFEFOFE
TREMAE SN, F7-5 5 BMMEOREMRICB T2 HWEEMES 11 725722 LET. ZO%4,
ZOREHEE> OB AN LB 1 LD IR ULREVRER L 2FHEERA. I0XDE
WIREIRZ 52 DR R VWO T, TORET 11 &) RO E FORMRED S, Barhn Lk
MEZHRLLEIH ) A, COBRMEX [FTHRET A M ICX 25080 [BeEl LEd. 2
O¥EZ HEAT 21, REZMEIEON S RAD L WEHIEIEb ENDL 2 %l MERER)
HRIRDDLZENTEET.

CONHBEEFAETREICTLE, KOO LI ICERT 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 22HIC & o TOMBRZEEORLZ K> 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
xE,

HIB® fo - #&ME
8i(x)=0,j€eJg
8i(x)20,jeJ;

SQP % &1, JUOMEZBAED A MIZB W T REHEBE THEBLL, 2O ZkEHbBE O 2 3R
FhHmE L2 bE%E Ko 5 FFTT. Numerical Optimizer TIE =38 @ SQP EZH WA Z LS TE
9. UF, TSI THBILEY. B, 3HTHWS FIEEONHZEL 7.

il S

B.3.1 #Za1—bVEZAWDGE

ARPETIE, TOMEZ RO X9 % ZREHHFETEML £

BHREOHHAOER TOHM L F Lz, I BT BRI EOERLIE TV T XLFHHD 720122817 72—FTH
Y, Numerical Optimizer (32D FTRRHEK 2 EE2FAZL ) BN LHELZR) 2P TEET.

SIMPLE~¥ =27 )l BB NTT -8B T L



B.3 ZFXRZXstE (SQP) & 235

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, BRI RAE S N 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%
B2ETA A RS EOOW)HLUAE F5. S OB L ) RSB ENT s, % 5, & 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 &
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