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Numerical Optimizer ® AN I

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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6 % 2 Z Numerical Optimizer DEAEIE

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—FERELGZVER, T—F 7 7ANVOLFEI— FIZUTE8 THALHEALZEINTET

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

FOYE, 200 F =5 77 A NOLFIA—FiE, EHIZUTF8 ThhbLArZENTT.
Wb LPad—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]

FoWE, T8 T AN EF—F T AN 2D FI— FIZUTF-8, ¥—% 774 V3D FI—
KiZ Shift JIS & AL s T .
FMUXFEI—=FDOF—=5 7 7 AVl A, 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

SIMPLE~¥ =27 )l BB NTT -8B T L



SIMPLE (&3 A 7 A Dtk & 72 % X ARIZBIG A D B 2 B 2 5lab ik CRIHLZAT 2 v, RO
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.

SIMPLE~¥ =27 )l BB NTT -8B T L






PG € 7V DR REFR

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 Tl NACA L 2 HIRS %

S % ifelse X & o TERNPR L LML EDLBEICHNS
BB exp, sin, cos, log ... Brfe £

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
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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
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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,

SIMPLE~¥ =27 )l BB NTT -8B T L
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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,

SIMPLE~¥ =27 )l BB NTT -8B T L
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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] 3
[2,2,2] 2
[3,2,2] 0.5
(3,3,3] 5

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

N, RO[MHATINZERL TVLFTHL L 7.

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

HEICA DB TIX, £465 A 0EZEIZ

{(1,1,1),(1,2,3),(2,2,2),(3,2,2),(3,3,3)}

{(1,1),(1,2)}
TY. SIS L TUToOMLZETFHICLD,

=
]

A I "1"*B;

(os]
1]

A.slice(2,3);

HBH ADERIL
((1,1,1),(1,1,2),(1,2,3),(2,2,2),(3,2,2),(3,3,3)}
4 B OEFKIT
{(1,1),(1,2),(2,2),(2,3),(3,3)}

EFET. 4B, "1"xB T, 1HOEE (1) »oh2EH5LEABOERERODTVET. F/z
Al "B IZXDEGAL (HM) #6518 OMEGEZRDOTVET.

BH sliceO) 13, BEO—HEFHHELTUYHIHEZALTVEI Y. &8, Bslice( 1200
TSI ERKSMEL B TEET.

FREOBITIE, READOEZEZHWAaEWOBMLT, FEEBICELTHWET. ZoOHE A =6, B
=5&RDF LD, FICMOTRD LeVEA |AI=27,Bl=9 L4), WETHRDREIRELEL
LY. BHIAHOKRITHIERZEVEEICIE, N7+ =< Y Ah R ) OEVHIAEL 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

SIMPLE~¥ =27 )l BB NTT -8B T L



38 FE5E HEEETILOBMER

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

SIMPLE~¥ =27 )l BB NTT -8B T L



5.13 lEF&ES2 > X OrderedSet 39

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
2
@%@T?.ﬁ@%f@,ﬁ%%ﬁf={

x5, x>0 "
% ifelse B ZHH L CERL TV T 7.
0,x<0

Variable x;
Objective f(type=minimize);

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

SRS E 256, MROBBIEFERLFTERP OMIFIRRTH2DEFHET. I
NABI R R TS AT TRE TR VW20, RSB EZ W TRRET S 2 LidTEIEA. UT
DB TY.

Variable x;
Objective f(type=minimize);

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

%B, BB ZIERT A HECELTE 171 i R0 R 2 TELZ &,

Wb A /v (K) (BENSEIZI min, max

/MBI B min J OV ORAEIUS B2 max 13, AT SN zg@BX o oRdh (K) b o
RSB TY.

/1 WFOHPNZ A7z % fe /M
Parameter nin GER, #PHIREILT) /7 RV EidEE
/] IRF-OHPAZ 72 B K AE
Parameter  maxCERG, HHIZEILT) /7 RV EIZEHX

DEDETOTNITY) AALATHET S 2 EPUHETT.
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518 EETT

SIMPLE TIIR D E E MF S ER SN TVE T, ZhPhoEKRIZITIar I3 v 7/ SiEC
C++lIZBITAHBHDEFELTY.

+ - / *

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

atan2 hypot erf

exp log logl0 pow sqrt

ceil floor fabs fmod

KOFITIE, BN 43 <11 2B LTVET.

4xpow(x,3) <= 11;

R pow ZHV A L, BIZIKED 2 THoTH ZKGHHREE ZA R INT, —BKOIEFILE
W & A SN TS, RETHFES O 7 VT X 4 asqp 2 AT B %A R ERE pov 2 HIW
BWTL 23w,

N—=T a9 L) H T ZADOFEMB ert PBMENF L7z, BAEMBIZKRO L) ITEFRSI N5 B
T

erf(x) = 2 ear, X € [—00, 0]

Vi Jo

WEHT27 0 T) XL E o TRAHTELR VRS TSWET. flziE, gobal (KIBWHELT L TY X 24) Tl atan2,
hypot, erf, fmod IZFIHTE FEA.
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il 7E KL A V2N wesp

m wesp ZHV RS 0EES

TNhITYXALE L THIFFTERFE Y VN wesp 2 IV ABRI21E, wesp (EPFEETH DL L H ik
BIRATRE DI TRV EICEREL TRV,

T2, MOTNVT) XL ERLZYEOPOHIBEDH ) T3, 1 DITRBZEH variable EHVB Z &
BTEAHEVIZ L. 39 1 2EHHXPENBERICEVTINEEUTHIOIVRTO N3 22 TT. DT

THLCHHILET.

wesp I EZEHE LT 01 BHAEH (type = binary & L 72 IntegerVariable) & Hf# %
(DiscreteVariable) x HHWTERILL 9. #mEKL, 0-1 BHEAHM T VWEREKIIHW
52 EHRTEA. DT, wesp THWD Z ENTEAMNERZHML 7.

BREZRSL SIMPLE R D& %5 #ae

H i BE % Objective HWBE z £

ll# 3 Constraint LI ESEWE 3

ERL Parameter EREET

R IntegerVariable BPER T

A5 PR i 5 B 2 sum Z AN %

X Expression BT 28T LT, iR oB %25 2%
R Element RFeET

®a Set RFOH)  #PH 2 KT

NE ey OrderedSet BREIMP 2 RoR G2 £ T
ByES Sequence EREBINN S R BEEERT
etk R XL AL % WIS %

St o B %L ifelse XHIZ & > TERDV R LHKE EDLBEICHN 5
Ber B exp, sin, cos, log ... BB E Ry

HERA T DiscreteVariable BERE B £

HAAHER &L alldiff HEARRE KT

IR selection R IR & K3

N— Nl B % hardConstraint N— FHil# 2 S

t I N— FHl#BI%  semiHardConstraint t I/N— Fiill#z3Kd

V7 MMlFI B softConstraint V7 Mill# 2T

7 — VB Boolean Hl# N Z G HE LT, 0-1 ZiRF
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BE TR/ T2 D B TON D BIZOWTHIIL 3. wesp 3HIRRR B WM Z ~F
VT4 & LCRRMERL, RFVT APPSR EEZZHET TV TY AL TY. Numerical Optimizer D
MTZORF VT 4 ZFlT 2B T 2 D 3ET, B LGHEiZITWET. 5T, [o
>= 1] O X9 BHFRIEHFERL (RFVT 4 1) LR FETH, [0 >= 0.99] L) X9 %&ilHy
FHFZWZ LTS (RFPVT 4 0) &) FET. ERMOBERBT/MNUILUT b ERT 2LE1D
% BB HIFRICE L Tid, #4750 (R4 51 3ma) 1ISKRE2ME (1000 2 513/ R =
WETHENCESD) 2T THBLLERHY 32

BN Emeszs S 2 Objective

wesp FIHIRFIZ S HIWBIELZ T X Objective Z H\WVE 328, 51¥ target TH TR EIBET L%
MHY F9. HIYBEEA target THRE SN2 %E FH - 72356 GRAALIBIEDEG AL Rl - 72856
wesp [ERFEIVEZRK T LET. ROBITIE, target IC10ZHELTVET.

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

target OMWIELEIL 0 T, WI/RIVIC target ZFRE L R WG target 130 TH D LRI N E
. Thbb, ROZOIZNELUEKRTT.

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

Objective f(type=minimize);

target DfHIL, E¥L Parameter LA ETHHL TEXF 7.

Parameter p;
p = 10;

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

target Dfii, /¥ X —% defaultObjectiveTarget CIRET HZ L HTEXET.

options.defaultObjectiveTarget = 5;

Objective DG TD target &, 737 X — % defaultObjectiveTarget DEA B A L7286
Objective DFIFDMED T EHR SN E T,

HIBEBOEAIZ/$T X — ¥ defaultObjectiveWeight TIREL 3. KOBITIX, HHEKOE
A5 ZRELTVET,

options.defaultObjectiveWeight = 5;

8T X —% defaultObjectiveWeight DOFIMIMEIL 1 TT.

2 LA R E S b R HTERL T 28w,
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m FI#9 U S5 X Constraint

wesp FIAIREICIE, 2 ToHKRIIKD 3 oOfFICHTHINTE T

o N— Fil#

o t I Nn— FHIFR

o V7 MK

N— R E L, RBEEL T3 XEHHE (BT 2FE% s 2wnilfiX) o2k
T9.

In—FlfR &L, H— FEFRORICESL L Tz 3XEHHRoZ LTy, @5, 470
723 NI % 5 WA —E %2 v I = FHlFRE L, ETATREORKEZ + I — Fiilfy
WKHLAHTF B ey iz LET.

v 7 MilgRIE, BRESD - L VKL, BFTLOMATLEE RV, TE STz LTHRL
WHlFROZ LTy, 2o, v 7 MilFRE, KHRROBRKENSXFVT 4 BEERL, 20
BRFNT 4 BEPRO/NEL D22 o TTELZTMBRZMZ L EMRL £

M E Tk, aTotlBHRigHn— FhHRE LTlbhEd.

6.3.1 /\— Ffl#IEd%L hardConstraint

hardConstraint BIEt 23 % &, ZOATUIEICHB L 2HFE &= Fill & L<TifbiL
ESc

hardConstraint();

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

hardConstraint Pd#{, semiHardConstraint B8%%, softConstraint BIANRIAET H4E1E, BD
TR ENDOPELREINTT.

6.3.2 t=/\— REl#IEI%L semiHardConstraint

semiHardConstraint B2 AT 5 &, ZOTURICHIR L -HHRNEL&TEeI -l L
THbIET.

semiHardConstraint () ;

sum(a[il*x[i], i) == 3; // EIN—Fi#lfE k5

hardConstraint PI#{, semiHardConstraint BH%%, softConstraint BAMIRIET HLE1X, BD
TR I N OPELINFET.

SRR OERED S DRF VT L BOFE B HEA L 7.

SIMPLE~¥ =27 )l BB NTT -8B T L



48 F6E HKFREREYIL/Cwesp

6.3.3 V7 hMHl¥IES%L softConstraint

softConstraint [EZHH TS L, ZOTLURBRICHB LBz Y 7 Ml e LTHRVWET. &
512, softConstraint BIAG 272515 (X9 2 —%) 12X D HIHROELBEDOFHHE /ST X — 5 D%
EHTEET.

— )7V 7 MAANDIRT A= OFEIL, ROXHII3DDNRTA=FIZXVfTbhET

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

72720, BIBUZACIHATHRELEY. ol v MIKoEKEEZ x 3L, 20V 7 M
RKDOXRF VT 14 = p T,

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

Ev )L DELLET.
%72, softConstraint BEDHE 2 71 EHE 3T IBUIEMT 52 LATE, RO LD LHANZ X )i
Mshxd.
o 552, 3 5RO AW
softConstraint (w) ==> softConstraint(w,0,1)[p = x*weight &S]
o 55 3 G DAME
softConstraint (w,a) ==> softConstraint(w,a,0)[p = a*x*x*weight & ]

s,

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

LD ET.
softConstraint BIEIE, 2,352 BT HEEORG [ HIZ-1,2 #RETEXET. ThFhn—
N, I =Nl EERInE .

softConstraint (-1);

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

softConstraint (-2);

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

hardConstraint P, semiHardConstraint P, softConstraint FIEUDSIRIET HAHE1%, %D
TIGLR SN b oELEEIN T T.

IN—3 3 7 8,9 D softConstraint PA%IL, softConstraint(int weight) &\ FH X DA HE
TL7z. N=Vary102b, EROXILRNRTIA=F ORI RoTwET. &b, N—T3r89
THERL L 72 wesp ETWAIBWT, softConstraint(w) D & 9 Zitabld, /N—T 3 ¥ 10 OEWEHLIHIIZ
XYVHA—2boL LTEHHEINET. 20720, N—T3 8,9 TIEK L72E T IV ?D softConstraint
B N—=Ya Y 10 TOEETHLEEIDH ) TEA.
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6.3.4 J)\S X—% defaultConstraintWeight

/8T X —% defaultConstraintWeight Z 5% &, EF N7 7 4 VTHET 5 Hlf e TIT—HI
BAXHETEIET. ROFITIE, —FICEA 120V 7 MIEEELTVWET.

sum(alil*x[i], i) == 3;  // EA 120V 7 Mil#& %%
options.defaultConstraintWeight = 12;

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

defaultConstraintWeight (2 0 Z X E 3 5 &, "— FHlH & L TFbh T T.
defaultConstraintWeight D FIIIFXEEIZ 0 T

)8 F A — ¥ defaultConstraintWeight & Constraint P4 % (hardConstraint B %4,
semiHardConstraint B%{, softConstraint FA¥L) »%i& L7=¥f, BEAVELEINTT.

sum(alil*x[i], i) == 3; // EA 120V 7 ML %2
options.defaultObjectiveWeight = 12;

sum(b[il*x[i], i) <= 20; // A 120DV 7 Ml L %2
hardConstraint () ;

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

sum(d[il*x[i], i) <= 100; // L 3IN— PNl E %22
softConstraint (5);

sum(e[il*x[i], i) >= 16; // EA5DOV 7 Ml &% 5

m BHMZTHI S X IntegerVariable

wesp fEHIRFICIE, 0-1 BEZEHDOAFMAEETY. HEIDH IntegerVariable Z A3 HEXICIE, &
518U type=binary 2T 2 LEDH Y §. BEOBELEHEM LI LIITEIEA. #ED
BRAEREZFH L2 wEE1E, BEE L DiscreteVariable # W TR T A LENH D £9. Hlz
i, 1<x<10 2725 BEERZED WG, @F ORI T TV TIIRO L) IZRAB L.

IntegerVariable x;

1 <= x <= 10;

—77, EERAR R s, LT X ) Rtdic e 9.

Set S="1 .. 10";

DiscreteVariable x(dom=S);
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m BENZE# o S X DiscreteVariable

HESA R 7 9 A DiscreteVariable &, wesp TOARFIHMBELRFEREFZ T, 495 FUIIE T dom
ZFROLENDH D T, J18 dom 2YEA Set, NHFHA OrderedSet, $FIEE Sequence ZF7 3 2 &
IZXY, TOBMEBDIY 5 MEOHPHZ ED £ 7.

ROBITIE, 10063 TTOMEML ML x 2R LTVET.

Set S="1 2 3";

DiscreteVariable x(dom=S);

BERAZ$L DiscreteVariable DL, LT LK THLLEIIH ) THA. ROBFITIE, open
BB\ L closed DWITNAE WD HHAE y # EFRL T F T,

Set S="open closed";

DiscreteVariable y(dom=S);

HERZ ¥ DiscreteVariable IFRTEMSLHDL TE 3. KOPITII open i closed & HL 2 B fikZ:
Boylllyl2l, yBl ZEFLTWET.

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

DiscreteVariable y(dom=S, index=1i);

| 66 i eIt

EHEARERI B alldiff 13, RTD & DM H DiscreteVariable 255U, [ZRZEHROflins
ETRLRL] LVIHHNELGEZ L ENTEET.

ROBITIE, RTLERBHF CESENRET D, BEE Ry 2% 2 3. alldiff BICX D,
y[11,...,y[10] BZE&ETRHRZZME (1,..,10 DENRD) ZWY 5.

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

alldiff (y[i],1);

EBIBORTIE, AWETHIELTEIT.

alldiff (y[il);

alldiff B OFIEICE, &R e52462bT& T3, ZNIZED, alldiff BEAIMERHT 5
HEHEHRT 22 EATEET. ROBITIE, yl11,...,y[6] TTIE, ETELRLZMEZMS X HIE
DTWIET,
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Set S="1 .. 10";
Element i(set=S);

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

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

FMAZNG L8R, B0l BORTRZAEARTAZLETEIEA. BIRIE, ROBNIERD T

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

RKOBITIE, yl11,y[2],y[3] VEBEE T a,b,c DTN EIDL L HICED TV E T

Set S="1 .. 10";

Set T="a b c";

Element i(set=8);

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

alldiff(y[i], (i,i<=3));

SivAN EIREG%Y selection

HEIRBE selection 1F, WFD2E 0-1 BEEKOPT—22 %2 1 IZHELZWEEICHWET.
A DL 1L sum BB E V2 HTHURETT 2%, wesp ZFIH T HBEIZ1E selection B ZE 72
HIRYEIY TS

KOBITIX, 320 0-1 BEAEH 2[1],2[2],2[B8] D) HL—2LFZ 1 IZTHLHIHEL TV ET.

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

selection(z[i],1i);

EGBORTFIIEMT LI L TEITY.

selection(z[il);

sum AEZ AN L7206, ROXHIZHD T,

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

selection DB HICIE, MR E2FETHIEDBTETT. KROBITIE, z[1],z[2] DHBH—
DT EIICTEEIBELTET.

Set S="1 2 3";

Element i(set=S);

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

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

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

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

m 7—IUE8% Boolean

7 — V¥ Boolean 1, FIEUIH A 72HIFINICH LT, ZoHEBEZHEL 0 BDYE) 1 (HO
%itr) &R TBRTY.

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

WOBITIL, EFIA S 4 OBEFE R x[1],...,x[10] %2 F¥. UToRIL, x[1],...,x[10]
OHT, 3LDVKREWVHEEZNLENTELDIE, KAKTH—D2THLEILERLTVET

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;

ROBITIE, 3 ADOTH ryu, ken, guy IZH D IRSN 54 a, b, ¢, d (WEHZEE x[a], x[b], x[c], X[d])
ZEFL, ken THIDIWONLMEFOKIE2OTHL 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]l == "ken"),j) == 2;

BEDERDV LTI THLYE1E, ¥ 7NV 5 — b THELEPH ) £

IEEN B (o) fEEgsss min, max

wesp fERFICIE, f/MERFRFBI B min K OV KAEIUS B KL max 13, BB —5 102 @ BN Tid e <3
THIEHTEIT.

1/ IRT-OFEPRI D72 B /Ml
Expression min(3, H#EPHIREET) /7 R EE—EOR
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// IRF-OFEPN D7 B KA
Expression max(3\, HEPHFREIETY) // R EIE— D

E—F BB RXOEIIE, WHET wesp B ORI 2B 24T 9 720D BAF 2287 + — < ¥ AR S
nEg.

ROBITIIHFRECEMED [REF D ORRICINESINSL] W)l % nin B ZHWTERIHLT
WwWFg,

Set Mesh;// A v vV a8
Element i(set=Mesh);
Set Facility;// lisxEA

Element j(set=Facility);

/1Ay T i PR JICINEI NG L1 29 ThwiEbiEo
IntegerVariable x(type = binary,index = (i,j));

/7 MRk R IND L HIF 1 SN nikbido
IntegerVariable y(type = binary,index = j);

/] Ay T i SR § F TOHEE

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

// HR), KA YT aF 1 ODNERICHIS S NS

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

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

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

/) Xy vahbESNANTERRIE, BEIhERoP T
/! REDLDET S

Parameter M;// T/ KE WV

M = 1000000;

res_dist[i] <= min((1 - y[j1)*M + dist[i,jl,]);

// VR min BEE VW CERILT 256 Otk Jiik
// res_dist[i] <= (1 - y[j1)*M + dist[i,j];

wesp DAL 7 v 1) X 28 IREET, XUSH L min BIER max BEZ W5 &9 b2 mnizn
AL, REOBTEELRIZB W T I A ¥ PTRIN TS L) ITIERIE 2 & v 7 S5 70 3
EWZHPHAEL T, min/max BIROERALRKAEIZOWT, K 0 EFHICIE nuopt-support@msi.co.jp
TBHEWEDE 23,
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ALY 5> heagtcount

ST ROBEWAT 507 ¥ A count &, WEFITSNARXAKTERHOPTE RS
N725:tt MIIBEOAEX) 27z 3Bz L3l TY. DFokIIZ o Ty

/1 IRT-OFEPRI D72 B /Ml
Expression  count (5efha, #iPHIEE L) /] R fEE— DR

count FABIC X 5T, HIZBAH VA Z L B ERZ LIFAZ LA3TE 50 THEBB DN
Mz eNnTE T, HIBER softConstraint THWABLGHIZIEA YL 22— AT 4 7 AD
BWEICXD ) A ZXEMRAAZEICE o THEZNESELZEDNETYT. DTFHBEICHHEL .

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

Objective obj(type = minimize);

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

FRED LD LHEDL A ) A XOBEANIHEHTY. UTOX ) ICHMEKZESRZ I

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

Objective obj(type = minimize);

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

FR8F XA —% rand RS LEHMABELTVET. MIZHWBEEOE IHHE—IHITHEL &
EEVWEICTALODATY—) Y FHTT. TOXIHICTHERIBICHEEMETAEERHD F
TOTBRALLIEZZ N,

SIMPLE~¥ =27 )l 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.
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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
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7.3 #l#Xo >R Constraint 57

BB D EAILZ/NT X — ¥ defaultObjectiveWeight THREL 9. ROFITIE, HWHHMOERIZS %
RELTVET.

options.defaultObjectiveWeight = 5;

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

i< #l#XoS5 X Constraint

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

o SEATHIHY

o [ELHISEAT IR

o Activity DEFRIZ X HHl#y

o [l —F— NP RIRBEU X 2 5

o [ BB & 2l

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

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

N FOTF4ET 125X Activity

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

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

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

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

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

Set A="a b c d";

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

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

due["b"]

5;

due["c"] = 10;

due(["d"] = 7;

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

Set A="a b c d";

Set M="1 2 3";

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

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

M2["c"] = "2";

M2["dq"] = "3";

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

7.4.1 SFEATHEIE, BERSTTHElE

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

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

X[llall] < X[llbll] ;

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

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

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

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

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

LT, RDIHITELZELTEET

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

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

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

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

7.4.2 Activity DE®R

DToOEZOEBHZ R LEDLE T KON XEELRT LI LTSI

Activity.startTime // VEHEDBGRZ]

Activity.endTime // TEFEDF T KH

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

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

ROBITIX, 1EEaDFTHMZ 2D TEEOTVET.

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

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

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

7.4.3 tHHEDEE

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

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

Activity.order = Parameter

Fit221%, solve O A2 — NV ENAREIICERL F9.

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

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

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

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

yA- N WEEEYSX ResourceRequire

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

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

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

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

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

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

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

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

0; // BB LZELTHRW

req["aonly,b,1"]

Tl p={1}

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

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

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

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

Set M="aonly bonly both";

Set R="a b";

Set D="1"

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

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

req["bonly,a,1"] =

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

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

Set D="1 2 3" // WM& T
Element i(set=D);

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

req["aonly,a",il 1, 1<=i<=3;

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

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

req["both,b,1"]

1;

EiF{tis8 S5 X ResourceCapacity

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

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

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

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

Set R="a b"; // WIHRAE

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

Element j(set=T);

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

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

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

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

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

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

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

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

Element j(set=T);

Parameter w(index=i);

w["a"]l = 10;

w["p"] = 20;

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

vy E— RIEFRIE modeOrder

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

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

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

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

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

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

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

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

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

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

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

e 7 U7« ET 1 BEEREE fixActivity

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

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

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

ROBITIX, TEEb UNOETOEEDOKR TG % 10 ICEEL TWET.

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

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

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

Set A="a b c d";

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

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

VAN 7 U T« ET « BEEBREREIZY unfixActivity

T2 T4 T 4 EEMBRE B unfixActivity VDI LT, T2 71 ¥ 1 BEEMB fixActivity
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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65

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";

SIMPLE~¥ =27 )l BB NTT -8B T L
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Element i(set=S);
Element j(set=T);
Parameter a(name="aa", index=i);

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

79

csv %ﬁ'f— 577 A NVT2IRTTDIRT:- & DO EL Parameter L H Variable DFMAEZ RET 5

i BYDOKFENRHY 5.
%7*0ﬁ,%%®ﬁ%%ﬁ*ﬁﬁ

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

DIIIWF 2 A THEIT A
\CE B T
J/j\"FO)ﬁU"C\\ i %iﬁx["l pu] X[Ill qn] X["Q,p"] X[ll2’ql|] C:

LTwET.

LR $ 5 5T, IDEREFFITN T .
CHE2DER EFIENF T

HME1,3,5,7 % IDEXTE RS

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,q,7
7T—=%7 74 VA (csvER 2D HH)
XX,P,q
1,1,3
2,5,7
ChiE, EFNVTZ A NVATUTOI )BT A4 EFUERTTY.
xx["1,p"] = 1;
XX["].,q"] = 3’
XX["Z,p“] = 5,
XX["Q,q"] = 7;
1D HFXOY G, EBREBOBRTHE L ThIUR, FRICHBOBREXIT) 2 ATy, L
L, 2DEROEFIZT—2D csvERXT—F 77 A M LT—2oDEKD B WVIILER L 1R ET HE
BTEIHA.

LJ\—FO)'EUTCJ:, Z?i’if{x["l,p"] , X["l,q"] , X[|l2,pu] , X[II2,q|I] L:
a["l,q"],a["2,p"],a["2,q"]C:ﬁ52,4,6,8 % 1D

SIMPLE~YZa7)L

WIME 1,3,5,7 %, i al"1,p"],

HATHERATWET.

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
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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
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85

Expression g;

g.init.print();

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

Set S;

S.val.print();

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

OrderedSet 0;

0.val.print();

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

EFVHTTHEHNEIUTOIHICH D 5.
ETFNVT 7 A

Variable x;

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

x >= 55 //Hll#

x = 10; //FIHRE

x.val.print();

o

x=10

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

Variable x;

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

x >= 5; //Hl#

x = 10; //FHRE
solve();

x.val.printQ);

o

x=5

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

ETFTNT 7AWV
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Variable x;

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

x >= 5; / /%

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

solve();

x.val.print();

i

x=10

x=5

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

Set S ="12 3";

Element i(set=S);

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

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

x[i] = 10; //FVIERE
solve();

x.val.print();

i

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

x[3]=5

WOHEMZ, FOKXTHIRT 2FSWERTY. UTOXL L2, 28«11, x[2] OBEHED
AR I ET.

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

o

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

ROBITIE, WFNEONFATH Z ) SETHET.
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ETFNVT 7 A

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;

vy =2

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

X[n,i,j] = 100%n+x*i+y*j, i <= j; // L=ZMAE5OAERE

X.val.print();

o

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

m simple_printf E9%%

simple_printf B, 70/ 7 I ¥ 75k C/IC++DBTH % printf % SIMPLE HIZHLER L 72
b DT, printf BI%IZ int, double, char WOEFZ ) L £ 94°, simple_printf FEIIEH Y
ZETINVT 7 A VORREROEHRZ M L 7.

simple_printf %I, 2% variable, BB Objective, %38 Constraint, & Parameter, 4%

B2 ¥ IntegerVariable, A Expression, X#T5 SymmetricMatrix, X7 Il Vector, 175 Matrix |2
B3 51z, EEDO7 +—~<y PTHDSELEEZAL T ET. £45 Set RNAFHES OrderedSet
T A EmERST A2 EIITEIEA.

simple_printf B OFHAXIILTO LI ITED LN TV T,

simple_printf (MU E®HX, MR 1, R 2, .

ROBITIE, ZBOBAEZBEEATHDIE T Y. BEEATHNIES121E3%d ©Hw
ESE
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Variable x;
X = 3;

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

CHIRTAHEDREUTOL IR T3

3

ROXHIRRTEE, MU TFoLHIITR) 9.

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

i

xDfH = 3

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

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

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

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

i

x Dl = 3.000000

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

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

i

x DfiE = 3.000000e+000

FREELMBEBETHI LD TETT. UTORITIE, MELUTMoRPIHIENE X
SR LTwET.

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

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

simple_printf ("x D

i
x DfH = 3.00
x OfH = 3.00e+000
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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
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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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&% i Bk

nvars int EROH

nfunc int BE O

iters int W R PR IR

fevals int B J8C YAl [ 2

optValue double H W BI%UE

tolerance double WD IUHTH] € fif
residual double fRIZBIT % kSO E
elapseTime double I EEEHELIRFH]

errorCode int WETREAT =%

(T =0, Ml @ =7 —F%F7)

IT—HFFIIMHERA21 OBOITHENET
simpleErrorCode int WETREAT =%

(DI 0, KM : =7 —3%F5)

I —FFEINEEAI ODDIHENF T

KOEFNVIZKTHHIE, DTOXH124D F9.

Variable x,y;

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

x + 2%y == 15;

x >= 0;

y >= 03

solve();

simple_printf (" B D% %d\n", result.nfunc);
simple_printf("V\]}i‘@é@ﬁ@@ﬁ %d\n", result.iters);
simple_printf (" B £ Al a1 £ %d\n", result.fevals);
simple_printf (" H 1B Bl %e\n", result.optValue);
simple_printf ("I & S %e\n", result.tolerance);
simple_printf ("HOETESEMFIRE  %e\n", result.residual);
simple_printf ("SRR [H] %d\n", result.elapseTime);

simple_printf ("# T AT —4% A %d\n", result.errorCode);

i

M 2
WO KER % 5
RGN 8
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H iy BA R 2.250000e+001
WA 58 S 1.000000e-008
OEMESMRR A 3.978422¢-008
e | 0
MTHEAT—% A 0

m simple_fprintf B9}

simple_fprintf FAXIE, BN TIE LS 7 7 A VISR L TN 2T 5720088 TY. W%k
) &) HPAMNE, simple_printf B & IZIZFEDORRELX A L CWEJ. simple printf B D
HREIUTOLHIITEDONTET. WHET 7 ANVERET L2008 1 5IELINL, simple_
printf BIELE MO EFENRTT. 72721, simple_printf PABE IRV 5IEOFIL 34 E TIZARD
9.

simple_fprintf(7 7 A WARA ¥ %, Whtge#EX, Mg, .0,

W5 TR ER. HH] OB THILE D) 7.
KROBITIZ, ZEOBAEMEEZBEEEATHOSETVWEYT. 7740 E LT, outputtxt ZIH5E
LTwE T,

Variable x;

FILE* fp; // 77 ANVEAL ¥ 5 DEE

fp = fopen("output.txt", "w"); // 77 ANV ERHL
x = 3;

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

fclose(fp); // 77 ANVEZH LA

ST BT 7 4V output.txt ~NOWELLTFO X H IR ) 5.

3

ROBITIE, BRFEDXOLEBOBAMHEEZB IS ETWEST. L7 74 Vi result 4 L2 Y
(7 V%) LT ® data.txt TT.

Set S ="12 3";

Element i(set=S);

Variable x(index=1i);

FILEx fp; // 7 7 A WVEA ¥ ¥ OFE

fp = fopen("result/data.txt", "w"); // 77T A V% B <

x[i] = 3;

SIMPLE~¥ =27 )l BB NTT -8B T L



94 FOEF HAHIE

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

ZHIZHT BT T 7 4 W result/datatxt ~DOHE I T O L H 124D F5.

x[1] = 3.000000
x[2] = 3.000000
x[3] = 3.000000

77 ANVICEHEETE RS, BMME L2V 7 74 VERCBEOBE 2t §5 L5055 1
ESeN

fp = fopen("result/data.txt", "a");

EER wnmsoms)

757 & )V M E D Numerical Optimizer (&, FEHEHINRBIEHREZITRL, 7 74V (£T V% .sol)
ERLET. 22T, o2l A hEEfALET.
BRHEI I X 2 RIBIEMO LR 2 WHT 5121%, ROXH IR L E .

options.outputMode = "silent";

H7 7 A NVOBHZIHT 5121, kOXH IR L T,

options.outfilename = "_NULL_";
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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



10.2 EFILOARBDRT (showSystem EEED)

97

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() ;
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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 %
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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.

SRR EED LTI BV TRE R8T X —F 2DV TIE [15.3.4 BEGEHHE: (simplex/asqp) /KI5
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 V21 T BBRED: - Hll#I TSR Y VN wesp DIEFIALTIE, Intel #DIEFIAL
54 75" Intel TBB 2017 Z VTV E§5. T/, WHMLRAEEL TFIHIC % 25541214 Intel TBB
2017 DEWEBRIR 2 W72 T LEB TS W E ¢

FUIALTA Y ATHHE N FLAZFELTT 74 V% THFIH S M5 BEE nuopt_support @msi.co.jp
FTBHVAEDELZS W,

1ol Intel Math Kernel Library ®U > %5

Intel Math Kernel Library (2L, MKL) I, Intel Corporation 23i% L T\»%, BLAS, LAPACK, FFT %
EUBMEFHES A 750 TY7. MKLIZBLFO URL 257 > a—RFLCHHTLZ e TEET.

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

MKL %34 ¥ A F =)V STV 5 64bit T 2734 FEIETIE, mknuopt TMKL %2V ¥ 7 L7227 #E
T7ANVEEN T LHILET, StEAELEHELTAI LB TELLEHH ) 9. mknuopt T MKL
V) 7T AYA, BRESAR NUOPT MKL_LIBPATH (2 MKL 54 75 UADISAZRELTL 2 & W,

UTIZMKLZF 74NV EDONRAIZA VA =NV LEBEORERNZRLETE, £ VA F— )V

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

®Intel TBB D BEBBEIZEI L Tl https://www.x1lsoft.com/jp/products/intel/perflib/tbb/index.html 5T JfEF < 72
S,

"Intel (&7 2 ) A EKEB X OZDOMOEIZB1F % Intel Corporation D FGHETT .
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DRERZERELIYE, BERARRTILZI .
e Windows B3 T MKL 2577 # WV F DS ZAIZA Y A P =NV ENTWDEH, ROLIIEELT
AR-I%N
C:\Program Files (x86)\IntelSWTools\compilers_and_libraries\windows\mkl\1lib\intel64
o Linux 355 T MKL 257 7 # W hODIRZIZA YA b=V ENRTWBYA, ROL)ICHEELTL 2
AN
/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
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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
ANVOLET] ZERLET. IMHXNDET 74 VOLHINL, BISPREICEVREVET. &b, 4
KRR E D - R FEIE I Y V2N wesp DAEFI LG R 7 5561 THREADS & L CIbHISEATIZB W TR E
ENALy P shET.

(12,2 P ey

WIEZ V727V 3 XA TIE, [Progress] THiZ 2t 7 ¥ a VICUITF O X 9 FEATREMEDIE ) &
nFEy.

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

<iteration end>

<preprocess begin> & <preprocess end>® IR FHFHIZ A 2 Wi OB O #EFT %, <iteration begin> &
<iteration end>® FIFINKEFTHOHETEZ R L TV ET. FHOEITTICEKRINLEE (7.3e+001,
4.1e-003 72 &) FHREMESEMAFDIRAET, TOFRIZTNIEEOETE L HITHRP LT IHKT%

SIMPLE~¥ =27 )l BB NTT -8B T L



12.3 B{KE, B3flE J0XF—/I\—ICBIFDHN 107
RLTWET.

BEE] sz, maslms, S0R4—)\—CBIF3HS
Bk, AR, 70 Ad —N—%HW7245121E, [Progress]) TliE At 27 ¥ a YIZUTO X
) BRFEATREMEAM S I N T

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

<iteration begin>

PP 2

<iteration end>

<preprocess begin> & <preprocess end>? [ |3 FARE O KAFIZ A BRI OB DO HEITE R L TWE T,

<iteration begin> & <iteration end>DZdH % F v MIFFREOKEDOETEZRLTVET (12D F v
MZOE&, BIORBEEZRLTWET). T/, XF1IE7 2 — X (Rl LIEITITREHERIRE) 25
7 x— R (REFRRREIRE) ~OBRBROKTFEZRLTVET.

FOEETH:, ZRETENE IS L CHRED S D 27 1 X F —/3— (options.crossover="on") %5 L7z

Eiix

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

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

1222

<iteration end>

DX, WHEDOFRITRDOBRIZHAEORBIORIBN LT

BEYY simzcermy L (wosp) [CB13 37

HIFRIFEREE Y VN (wesp) & FW72381213, [Progress] TUHE 5127 ¥ a V2 [IRBIRICBITA
N—=FHRL, TV 7 MO F VT 4 fili] PBRFRINET.

<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>
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greedyupdate time= 0.52(s)

(hard/soft) penalty= 852/39782402,
(hard/soft) penalty= 844/39782402,
(hard/soft) penalty= 836/39782402,
(hard/soft) penalty= 829/39782402,

(hard/soft) penalty= 0/51583,
(hard/soft) penalty= 0/49199,
(hard/soft) penalty= 0/48313,
(hard/soft) penalty= 0/45423,

F128

time= 0.67(s), iteration= 1
time= 0.67(s), iteration= 2
time= 0.67(s), iteration= 3

time= 0.67(s), iteration= 4

time= 33.36(s), iteration= 61908
time= 34.78(s), iteration= 65436
time= 35.29(s), iteration= 66590

time= 43.54(s), iteration= 81708

REEHRD

# (hard/soft) penalty= 0/45423

# cpu time = 43.54/100.00(s)

# iteration = 81708/191770

<iteration end>

HHOFERIZKROMY) TY.

EZN =K
(hard/soft) FHREINRIET S

penalty=1H 1/fifi 2

time=1i 3, iteration=1 4

10— Flllf DR, 2 v 7 b#lRE R
fili 3 ¢ REEERH, il 4 0 AR

--- TryCount = ... ---

BAE ORI IR O

# random seed = ...

BB DD ME

# penalty=... KEMBONF VT 4 fH

# cpu time = ... I B3 LI D 5% B IR [
# itereation = ... I BRSSO AR 11
#status=... A I D PR

RAOEH THI SN TV L FORIIR BB EH SN L EICHN TS, MAEF SN IR

fEIEL 92

AHHEORFIZIIBOERIIL 2D 5.
[HAEOFRHEN O] & [HLEROMOME ] L Td 1533 22ML T 23w,

HFIZE IN— FHIFDPHFEL TWR561E, RO XD BB ) 7.

HEIITONTVWET. AF -a—Y) AT 4 7 AL AHERO—ENLEEE LT,

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

--- TryCount = 1 ---

SIMPLE~¥ =27 )l

<preprocess end>
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# random seed = 1
(hard/semihard/soft)

<greedyupdate begin>

greedyupdate time= O.

(hard/semihard/soft)
(hard/semihard/soft)
(hard/semihard/soft)

(hard/semihard/soft)

(hard/semihard/soft)
(hard/semihard/soft)

(hard/semihard/soft)

penalty=
47(s)
penalty=
penalty=
penalty=

penalty=

penalty=

penalty=

109

3087/947/46144686, time= 0.18(s)

<greedyupdate end>

816/47/39782402, time= 0.65(s),

809/47/39782402,

802/47/39782402,

795/47/39783312,

0/0/39197,
0/0/38668,
0/0/37520,

time=

time=

time=

time= 0.65(s),
time= 0.65(s),
time= 0.65(s),

57.64(s),
57.77(s),
57.90(s),

iteration= 1
iteration=

iteration=

S w N

iteration=

iteration= 112969

iteration= 113413

iteration= 113820

penalty=

(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 fEIZ, X IN— FillfoERED D INET.

EGN =1 S
(hard/semihard/soft) FRENTMRIZEAT S

i 1: N — FHIFERE, 2 £3I/— FHKERKE
il 3:V 7 MR ERE

penalty=fii 1/{ 2/fi 3

REE) summnicsrsn

REBEETRMEZ B CSEE, W%, HEWICOBRREESEH SN LS. Z£OYE [Progress] T
HEHE7 Y a Y TOFEMREOMINIRD X H12R Y, RKEOMEITIRNZHERTEFT.

<iteration begin>

begin wcsp

skip wcsp heuristics

end wcsp

SIMPLE~¥ =27 )l BB NTT -8B T L
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#1 up:

7482.06 lo:

2879.0657

mem(MB)=15/11:avail (MB)=1943/1943

Mixed Integer Rounding Cuts :

#2 up:

7169.34 1lo:

2926.6415

mem(MB)=16/12:avail (MB)=1943/1943

#3 up:

7140.24 1lo:

2926.6415

mem(MB)=16/12:avail (MB)=1943/1943

#4 up:

6992.1 lo:

2926.6415

mem(MB)=16/12:avail (MB)=1943/1943

#5 up:

6973.11 lo:

2926.6415

mem(MB)=16/13:avail (MB)=1943/1943

up:

(g

3997.13 lo:

2981.3749

mem (MB)=26/20:avail (MB)=1809/1809

#47 up:

3993.18 1lo:

2982.1645

mem (MB)=30/24:avail (MB)=1809/1809

#48 up:

3864.66 lo:

2982.1645

mem (MB)=31/26:avail (MB)=1809/1809

#49 up:

3847.38 lo:

2982.1645

mem (MB)=31/26:avail (MB)=1809/1809

#50 up:

3823.3 1lo:

2982.1645

mem(MB)=31/26:avail (MB)=1832/1832

#51 up:

3806.02 lo:

2982.1645

mem (MB)=31/26:avail (MB)=1832/1832

#52 up:

3744 .35 lo:

2982.1645

mem(MB)=25/21:avail (MB)=1832/1832

SIMPLE~YZa7)L

gap:

0.0(sec),

gap:

gap:

gap:

gap:

gap:

gap:

gap:

gap:

gap:

gap:

gap:

4602.9943

num=12

4242 .6985

4213.5985

4065.4585

4046.4685

1015.7551

1011.01565

882.49548

865.21548

841.13548

823.85548

762.18548

time:

llen:

time:

llen

time:

llen:

time:

llen:

time:

llen:

time:

llen

time:

llen

time:

llen

time:

llen

time:

llen

time:

llen

time:

llen

0.2s:

0.2s:

:1 #prob:

0.2s:

0.2s:

0.3s:

29.0s:

:1 #prob:

29.7s:

:1 #prob:

29.9s:

:1 #prob:

29.9s:

:1 #prob:

30.2s:

:1 #prob:

30.2s:

:1 #prob:

30.7s:

:2 #prob:

1 #prob:

1 #prob:

1 #prob:

3 #prob:

23 #piv:312

79 #piv:468

F128 REHND

113 #piv:525

141 #piv:557

535 #piv:1238

33140

34311

34656

34657

35060

35061

35666

#piv:

#piv:

#piv:

#piv:

#piv:

#piv:

#piv:

172556

176581

177341

177343

178413

178415

179679

MRS NTT FT—FHIEVRT I
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up: 3744.35 lo: 3065.1107 gap: 679.2393 time: 45.7s:
mem (MB)=74/69:avail (MB)=1832/1832
llen:1457 #prob:49024 #piv:238466
up: 3744.35 lo: 3066.0694 gap: 678.28063 time: 60.1s:
mem(MB)=174/168:avail (MB)=1801/1801
1len:4235 #prob:59704 #piv:294395
#53 up: 3742.02 lo: 3066.0694 gap: 675.95063 time: 71.2s:
mem (MB)=228/220:avail (MB)=1753/1753
1len:5703 #prob:66282 #piv:332133

FATIE,

o B LW E A b7z

o ITZEX ) HY50MB DL A H) L 72

o IS MM L 72
DTN OFEMF RIS T

I LWEEMAIE O NEE, TEIC PR REINE T, I F oW Emofks 7.
ZFNUADYEEIZIZ#OTHA R H ) A

fDIEHH OFERITKDOE) T

R B

up HrB %o 5448

lo HByB O T 5H

gap ETFRFYy v 7 (ERE - THE )
time FEWREH (F)

mem(MB) ATV /FEXEY LIZHDH AT &
availMB) HFEFEITL TV AEFIHEETHATEX 270X A X ) IR KE/AEAE) 2 &7
HHTXA2 70t ARXE) KR

llen SRRRERI 50 A PORE
#prob W OF-REE

#pivot WHEOEKRY M

FEATBRBEC L > Td"mem" DFRD [FEAE)IZH B AT & ZRTES, B L avail FHIZER
INFEHA.

COMBETIEER S5O NIRRT, HEOYWEMD L TRF v v 7L 67458548 TH o722
Ebh) T

Hifkih & & 1T wesplp & W72 FEATI REAIR R O 2 V2561, MO HRICTRO L) 2l
hrgEnEd.

=== begin wcsp ===

# (hard/soft) = 0/918

SIMPLE~NZa7Jb BB NTT -8B T L
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# iteration = 24000
# time = 1.47 (s), succ = 1

=== end wcsp ===

hidthzh, DTo#E)OEKRESHET.

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

e iteration: KMFIZE L 72 ILAE %L

o time: RAFICZH L 72 K¢

e succ: FATH AV RO Do 720613 1, RO o hh o283 0

%P, wesplp & W7o FEATI REMIRR O XTI, #F X HBEBOBREEEKITHD 5572
®, hard penalty =0 TH FEITWREME L IZBRY A, FETWEEHBES O o 72 BAE, succ DET
HErLE9.

RELG) mEmmmt=Rsy1—U SREYILIN (ropsp) CB1F 3

FERFRNE R V2= Y ZEEY VN (repsp) & H\V 7254, [Progress) TUfis 5127 ¥ a v T
DFTRHEBOMBDIILTO L2 9, HWEKORE L > T2MEOM IR H ) £7.

12.6.1 SETEZI&RIVE

<preprocess begin>............ .. ... <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>
HHOEWRIZKROMY TY.
ESGN B
(soft) FIEINRIZET S
penalty=1i 1 il 107 Mll#E =

time=1i 2, iteration=fi 3 i 2 : FEEER, 3 @ KIEREK

HBEFIINETIE, V7 Ml E LTiHbhTwETOT, HEHOMED V7 MHREEIC
HlFNTwIT.

SIMPLE~¥ =27 )l BB NTT -8B T L
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12.6.2 MEHENSR/IVE

<preprocess begin>............ ... ... i <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>

HHOEWRIIROMEY TY.

E 7N =K
(objective value) BREINTIZET 5
value=1H 1 fii 10 HROBIEE GRRviviiEh)

time=1i 2, iteration=fi 3 i 2 : FHEEER], 3 @ KIEBEK

L2 20FRIE, HIRFTE Y VNORE L L, REMATEHSINLEIIHNE T, 205, @)
B SN wEFRDPEIET 2 EICBWTHHTE Y VSO & FREETT.

= A RITATREERRHERE (iisDetect) OHA

77 4 OIRETIE, FEARTRMEE RIS 5 disDetect & IFIX L5 (L#1 A A5 F B EE) S h
FARTRIEOFEKOER LT, TORREMT 7 A VORI S5 (HIFFTRREY v
BRI & 2 ¥ a—) v TRV VMERRELISY) . 2 2T, disDetect BEREDVEE) L 7235 H O
HRRZHIIL 5.

UTFOEFNVGR (EFNVT 74 VG Ipsmp & LET) ISR MIBRTBIEIE, FATATRE (6]
MW7z meEL) T

Variable x,y,z;

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

X >= 2 * y; // 1IS
1+2%z>%x; [/ 1IIS

y >= 2+ z; // 1I8

X >= z;

y >= 0;

z >= 0;

IKRBLEETFTNVT IS" O~ — 7 B 7zHlFARED ED—2 % L T FETA et 13
LETA, IXRCEMZT xy, 2 IFHELITEA. T2, v—27 ERTORWRBOHIFRITETA

SIMPLE~¥ =27 )l BB NTT -8B T L
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TREME & TEBIERT, BrET 5, LawiZhdrbo s, MERETATRETHLI L DMD 7.
iisDetect BEFEIZ Z D X 912, FETATEEEDOEK & %2 5 TWA4TDOM (Irreducible Infeasible Set : 1IS
EWHINET) 2RpE LT LSS, —RICETATRZMEICOWT IS 3EBHFEL 345 2
DTNITY ALFWELERY)/AE LB (FENTVEITPP%) b0ERDLEIBba—1) R
TA T AVBEAEINTVET.

COMEEFPEI-E &, [Result) THFE AL 72 a VICUTFOL) MR HEInET

ERROR_TYPE (NUOPT 11) infeasible.
DETECTED_IIS_SIZE 3
(#IIS_RELATED_VAR) 3
INFEASIBILITY OF _IIS 1.5

FRENOMHOERIE, DTOXHChD FT.

24 MV ) E

DETECTED_IIS_SIZE M SN US IZEETNHITOK JEBIRE O A
(#IIS_RELATED_VAR) IS IZEHEEFNTVAITICEEN AL KO JE T g D Fr
INFEASIBILITY_OF_IIS IS &R TOEITAT R JRIIIE O A
NO_IIS_FOUND_BY 1S Fe i 2l o 5 A e HeiRg D A

(#NONLINEAR_CONSTR.) 1IS Mt LMD F R O GEME A3 B % IERIEHIFI %L FRMRE D A

ETFWVICIEREORXDIE TN TV GE, IS DIEMELRMBIZTEIRA. FOREIZIE, Ay ¥F—
21X IS OB AIERTZED 72 DI L 722 W X v b —IUABN, ERELHINL2H 5
DERLET. H2I1E, ROEFNVIHTAHHIILTOLH TR 9.

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;

liLW]
ERROR_TYPE (NUOPT 11) infeasible.
NO_IIS_FOUND_BY NON_LINEARLITY
(#NONLINEAR_CONSTR.) 1

SIMPLE~¥ =27 )l BB NTT -8B T L



128 HREHIANET—E 115

(128 o
UM, BRI SN NEDO—FETY.

24 MV ) S
PROBLEM_NAME [ SIMPLE Hi: € 7V %4
MPS F:TITLE ® %

NUMBER_OF_VARIABLES BRI
(#INTEGER/DISCRETE) BHEB ORI
NUMBER_OF_FUNCTIONS B (HWBEKzE&d) ©
PROBLEM_TYPE MINIMIZATION (#/Mb)

MAXIMIZATION (% k1b)
METHOD WH U 7z b T3
ERROR_TYPE LT T — OfEH I T — 3RO A
STATUS OPTIMAL (#%3#)

NON_OPTIMAL (3@ T 7%
W)

VALUE_OF_OBIJECTIVE H i B EUH
ITERATION_COUNT PAZ 1%L WL D A
FUNC_EVAL_COUNT B %5 o Al ] £ WD A
FACTORIZATION_COUNT 1THN O 53-8 a1 5 W RED B
RESIDUAL VO TR ES BB E 3 LA
SIMPLEX_PIVOT_COUNT Bk o AE M HpRZ: 0 #
PARTIAL_PROBLEM_COUNT R PR R I BB E 0 A
PENALTY HEAD Xl E R R wesp/repsp 1 H g 0
TERMINATE_REASON HE-S gL wesp/repsp 38 I O A
DETECTED_IIS_SIZE B SNz US ICEHEENSE IS FEE R IIRED A
T8
(#IIS_RELATED_VAR) IS CEHENTWAITICE 1S FFEIRED A
FNDEHOK
INFEASIBILITY_OF_IIS IS &R TOETARENE 1S FEE Dk D A
NO_IIS_FOUND_BY 1S H A 2R oD Jit [ 1S 7€ J ML IRE D A
(#NONLINEAR_CONSTR.) IS MR DK W g 1S HF i J iRy D A
TED3 D % IERIEHIR D %L
NUMBER_OF_ACTIVITIES T 754 ET 4 OB rcpsp D H
NUMBER_OF_RESOURCES BEIRDORE repsp D A
NUMBER_OF_PRECEDENCE FEATHIF ORI repsp D H

SIMPLE~NZa7Jb BB NTT -8B T L
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24 MV 5 e

NUMBER_OF_IMPRECEDENCE LS4 T HlH# DR EL repsp D H
NUMBER_OF_GENERAL_CONSTRAINT —f%® £ il D#E repsp D H
NUMBER_OF_MODES E— FOBE repsp D &

EEE] memnoms)

DT oigzfr) FT, BHERDICHDINLEHREZR D L AL ) ICRETE ¥, HENTER

2205 EY.
—2U%, /8 A—% 7 7 4 )V nuopt.prm (2L T 5 HETY. nuopt.prm ICLAT D X 9 IZFER L £ 9

output:mode = silent

H 9 —21%, SIMPLE EF N7 74 VHIZEIB T A HETYT. TEFVT7 74 VHIZUTO X 9126
wLET.

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

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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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

SIMPLE~¥ =27 )l BB NTT -8B T L
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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 (& [Z£#fiEi], STATUS & [ZEHMEA ETBROWTIIE L TV E200IREE], SLACK 2%
[ EFRRfED S 04 ], BOUND TYPE (X [0 L FR] 2/RLTwET.

BIZIE, v# 1 O F BT x1 W) AETOLEROME (25) &, ThHATFHRIZH 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 ORBRZ) <= (T7T74ET74) <= (772774 ET A ORTHA)ZRLTT.

EEE] =57 1 LomsiEsTas

Ho
%% FUNCTIONS
Dot

TR E I3 REL 7 VT XA EIERIC BT BB OEl R I TwE .

h
%% FUNCTIONS
Wh
NAME VALUE STATUS SLACK [ BOUND TYPE 1
F# 1 obj -10.5 FREE [ OBJECTIVE (MINIMIZE) ]
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 <=71

VALUE 7% [ BAE(ofiEi ], STATUS 2% [BIEAEDS E TRO WIS L T 50D, SLACK 2%
[ TRt S D44 ], BOUNDTYPE % [BIEO L TR] 2/RLTwET.

F# 1 OIREBATICIEF L W) HETOBE (HWEE) o (-105) &, ThdrmMLani:
("MINIMIZE") HIWBETH 2 BEI/REINTVET. F#F2 0008 F 217T1d gl L) ARTOHIF
OEDS 4 THY, FRPEBRIZELL 2o TWwAb I & ("UPPER"), HiW T gl 23k & Rzl o ik

SHIVBE E HHREZBIEL T HIPFATVET.
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(W) AWRENTVET,
BI% (BIK) DIREZ RS STATUS OEMRZLITISRL E 4.

REEZRINFS] K&

LOWER TRRAIFICAFAE (T BRHIF 23 active)

UPPER BRI AT E (CERRETF 2 active)

FREE ETHR, Wb B LTwin

INFS ETHRZERILTYS

TGIN V7 MMF IR 2 ERL L TV v

TGOUT V7 MR DK ZEL, XFVT 4 DBEEL TV 5.

INFS (3B 2 PEE 0 R s b A5 TR L 2B i S v 5.
7z, PIEEMERIR 2R L BT R O FEROMICH L TR UTo L) s 5

NAME VALUE STATUS SLACK [ BOUND TYPE ]

F# 1 X[1,1] 25.6995 [ MATRIXELEM ]
F# 2 X[2,1] 1 [ MATRIXELEM ]
F# 3 X[2,2] 25.6995 [ MATRIXELEM ]

BEXY ®77 (LOLTFR, HHEHHT 3 TAEHRTE

A 20

Wi
%% BOUNDS
%

DBk < ERITIIER D TR EBGIER, F7-

%o
%% CONSTRAINTS
W

25 < FRI MR KO BN E B EHA TN ENFREIN LT

Do
%% BOUNDS
hhh

[ BOUND TYPE ] DUAL VALUE
B# 1 [ 0 <= x1 ] 4.891837406e-010
B# 2 [ 0 <= x2 ] 8.151927281e-010
B# 3 [ 0 <= x3 ] 1.000000001
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Do

%% CONSTRAINTS

hhh

[ 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° [ L FIRD%H |, DUAL VALUE F UF DUAL/
WGT 28 [BOSEBOfE] 2R L TWET.

B# 1 DT T, xt ST LR TREF O <= x1 THDHZ &, FZORNEEMNFIZ0TH S
BARENTVET.

RO EBUEHHRNREH D ETRE L7 D 237 EOHWHEBOLE 2R L TWET.
BOTEEIING, % F7 754 A, F72id reduced cost & HIFIEN, ZOIEARPKEES L TR
WY active D EIRD X ) IZHII 62 ENTEET.

7 7AIVORMEHME IKEE

1E TR A CFRRBIRI 2T active)
£ ERRHBIFICATAE (LERHIFIAT active)
F/FAENE BT, wFhIiZs AL Twin

H ) B D B 2 BB I B B FR I Id F A I S E v,

REE] ®77 1L osGFamE SR

7 7 4 WIZIE, EFATRERBREIC L > THE SN [EITRTRELHIFR oM A s
nNET. ROEFVIZXFLTIE, UTORDPHT7 74 Mz EnT 7.

Variable x,y,z;

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

X >= 2 * y; // 1I8
1+2%*z>%; //IIS
y >= 2 + z; // 1I8

X >= z;

y >= 0;

z >= 0;

774NV h

SIMPLE~¥ =27 )l BB NTT -8B T L



13.6 @I 7AILD/\—Ril#, EI/\— NS XIUY T MFIZRRER 123

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

SIMPLE~NZa7Jb BB NTT -8B T L



126 2 14 & Numerical Optimizer O@EREEEE7)LTU XA

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
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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 csch
atan2 hypot erf

exp log 1loglO pow sqrt

ceil floor fabs fmod

erf BAUIIN—T g Y 9RDEAINT, AT ADBREMKTT.
erf(x) = i xe_’zdt, X € [—o00, ]
vVr 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

O
O
O

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> B> D> D> D> D> O DO

>
> > > O O

Imsdp

O
X
O
O
X

wesp

>
O
..>\):<

wesplp
global VANNENVAN VAN O
DFO AN - -- -

> D
> D
O O

rcpsp - - - -- - - -- - O
iisDetect O ax A% AFKI A AN - -

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 .

SIMPLE~NZa7Jb BB NTT -8B T L
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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

MRS NTT FT—FHIEVRT I
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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

SIMPLE~NZa7Jb BB NTT -8B T L
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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

137

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

MRS NTT FT—FHIEVRT I
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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_";

SIMPLE~¥ =27 )l BB NTT -8B T L
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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

Al S s

Gt LTH 2 it &0k A TY. REMFEORENZOMUTIC R o7& &1,
FHAAPOR L72 & A% LCRAERMEZ# T LET. 72721, higher TlIik@MESth ik & Bt
Fr v TONKECHTOMEPEE LB TIC R o728 JIIREFEEZRTLET.
EFNT 7 A VIR T 5

options.eps = 1.0e-8;

INF A =47 7 4 )V nuopt.prm |ZFLiR§ 5 F ik

crit:eps=1.0e-8

PG % 1 BR

Bkt & LTHW 2 RERH R ORI O FRTY. KAEREO 77 + )V MElZ 150 B & 725> Tw
9. REREAZ OB E R 725 1RSSR O e ol 8 A% LT T — ((NUOPT 10)
IPM iteration limit exceeded.) XL 9. BR_IKETHIE (sqp/tsqp/slpsqp) & FIV 7235
#1213 =7 — ((NUOPT 40) SQP iteration limit exceeded.) ZINJIL F 7.
EFNT 7 A VIR T B 5k

options.maxitn = 150;

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

crit:maxitn=150

o N REDFATAW IR F VT 4 — (FFRiT lepm/tepm D )
FHEDSFEATAWNRICIEF ITE WIS, SAREEAERXHR 27z S 2 Wiz 5 2 2 T H 1
%9 ((NUOPT 55) exterior solution obtained.). ¥ X9 %¥HEIZIE, /87 A —% exrho &
TNV LD BRESHET D EMHHTHURMEND ) £3. BEIFETTRRZSEGIZ, exrho
BREWE AZIZRH D005 75 — A0 ) £9. WREBEIZHRTHREDO RN T + =<V AW5E

SIMPLE~¥ =27 )l BB NTT -8B T L
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WHAEIZIE extho ZH X T TFIFTEITLTALD L —DODFETT. exrho DA EMIZ 1.0e3
T
ETNT 7 A NVISEER T 5 ik

options.exrho = 1.0e3;

INT A —%T7 7 4 )V nuopt.prm (ZFLiR$ 5 ik

param:exrho=1.0e3

o WIEMNIZBIN % 83, — IR AR & FUE L T < 8¢ (higher D &)
D) (mtxfree) RIBET S &, WEHMZ KD S 72D  HA.—RFHX % IS (7Y
a7 Erelg:) EHWTRETYT. F7ALVIORMBEI VL XAE)OMHREZRS T LA
TEX 9. mtxfree (X TREDOHIBRIENF .

o HIREAD 7 U A F —N—=L BT LI ENTE LW

e FPRLTHRIREINTVRVWEEDYD BHAIIHHTE 2w

o EATANREVEE B NAERE (lisDetect) L PEHT 2 2 & TE LW
ETNT 7 A NVISEER T 5 H ik

options.mtxfree = "on";

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

linear:mtxfree=on

16.3.2 BFZE (simplex)/BHH#E (asap) [CHHMEINSX—F

AT =N

TNIT) ZALZRFELRECEESEA720, BB, X, ZRICemsf U5 0E
WA =10 Y7 TY. ZONRTA=FERA T =) YT &A1) hplnk, X7r—" v 7Oz
ETHDDTY. FRETE LML “off, “minmax’, “cr’, “on” M4 DTY. “off TIEAI—
VY 7B EITCER A, "minmax” T, REATHIOEATEFNIOWT, FEFEFEOHMEDORK
K& F/AMEE DBRIPPIIR 1R B LA —) Y72 BLET. "o TIRIAREATHIEMEIC
DWTC, FEFEREOMEREDO S ED 2 Fefl % H/MEL £9. “on” | Numerical Optimizer V15 LLH
EOHMHED-DITHEINTED, “ninmax’ & 3liTT.

BTN T 7 A VIR S BTk

options.scaling = "cr";

INT A —%T7 7 4 )V nuopt.prm (ZFLIR$ 5 ik

scaling:cr

o FUFTEBOIEFZEHEICETA ML T VA
FEOEILSFICHV A IGIZER (Vv FY 754 R) OBHEMTYT (ZOMHELL T OO0 E

SIMPLE~¥ =27 )l BB NTT -8B T L
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WREE 2L $9). told DWWIEIX 1.0e-6 T .
EFNT 74 NIRRT B FHE

options.told = 1.0e-6;

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

simplex:told=1.0e-6

o XY PNV OXZEFOW MR EICHET S LT A

TEOE RS2 EH O ETRGECHEM TS, ZOMELT OZEEBAMICE T % LT BbEK
IR L ET. tolx OWIEI 1.0e-8 TT.

EFIVT 7 A VIR B 5

options.tolx = 1.0e-8;

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

simplex:tolx=1.0e-8

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

5T =  H—F X BHRIFTRT VT AL (wesp/repsp) EHllFI A TELREITIRETLHE VT
P—2RD D L) FPET, MELREREZRDLDOTIEIDHY FEA.

o AR A% FRR

BILEtO—2THh s, REMKERZHREL £, PIREE-113, EHRZERLET.

ETNT 7 A VIZERT B Hk

options.maxitn = -1;

INF A =47 7 4 )V nuopt.prm |ZFLiR§ 5 F ik

crit:maxitn=-1

(] uf% FﬁJ:KE
EILEo—oTHh A, FHEREERZREL 3. MUEREME-113, \HEZZERL 7.
EFNT 7 A NMIERT B )i

options.maxtim = -1;

INT A =47 7 4 )V nuopt.prm (ZFLiE§ 5 ik

crit:maxtim=-1

o fill#y 2 D HAFRE
/87 A — % defaultConstraintWeight Z V2% &, 7NV 7 7 4 VTHH T 51l X4eTIC
—HICHEAZRETSIY. KOBTIE, —HICEA 120V 7 MIFEHELTVIT
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defaultConstraintWeight DfliX, ET N7 7 A VA TOARZETEZET.
EFNVT 7 AVA

options.defaultConstraintWeight = 12;

defaultConstraintWeight (. 0 Z & &E T b &, N— FHlH & L TFbh T 5.
defaultConstraintWeight O ¥ MFXEM L 0 TT.

defaultConstraintWeight & Constraint BI% (hardConstraint B, semiHardConstraint [
¥, softConstraint B 25¥i& L7246, BEAMVELINET.

H 1 B o> 3 A% e

HIBEBODEAIL/SF A — % defaultObjectiveWeight TIHE L 9. defaultObjectiveWeight
DL, ETVT7 7AVHATOARAKETE LY. ROBITIE, HMEBOEARAIZS ZiFEL Tw
9.

EFNVT 7 AVA

options.defaultObjectiveWeight = 5;

IXF X —% defaultObjectiveWeight DM EMEIL 1 TY.
HIWB @ H R (wesp DH)
HAEHE target DfilX, /¥ X —% defaultObjectiveTarget CTIRET HZ LAITEE 7.

options.defaultObjectiveTarget = 5; // wcsp DAH R

Objective DH I TD target ik, /X7 X — % defaultObjectiveTarget DHEDSHE S L 72 H&
13, Objective DFIBDEDHAEHREIN TS, HEME target DFIIMHEMIZ 0 TY. ZD/XF
A — %13 repsp ICITHERN T

AR AR BN VA 3 B LB AR o

VRS A § 2B AT 57200 () ZBETLHIEHNTEET. AFba—
VAT A 7 AEETIEIINEDSRALRF SN L MORGEEIEET 2 BN TBY, Wl
REEETLHIEICL ST, LYRVERKREZT) WU TEET. AR EAETL-ODMH
|3 wespRandomSeed TIEET 5 Z LAITE £ 7.

options.wcspRandomSeed = 3;

WV R A 3 2 LB A R o I R ER IS 1 T

o FHEI %L
it wespRandomSeed THR7zil ), WM EZZE T 5 2 LI X o THRAWIZHR 5N 5 @D 2L
THIEDHY ET. MR T 2L BT AT HC Z EI2X > THROREZ
HEd2ZerHifFsnEd. FHEBEIL wespTryCount THHRET AT LN TE T

options.wcspTryCount = 5;

RIS 2 SRS B L7255 820, AV A R IS W B BB 2 A L, 48 L 7 M EeR%
2T, ZOHTRD LWHEREZAFHNIIRL Y. SHENEOMPZER 1 TT.

SIMPLE~¥ =27 )l BB NTT -8B T L
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e ALy FH®DEBR (wesp DH)
WCSP IZ~ NV F a3 TEREICBW T 2479 2 LI12X ), B2 0UMEL S OMOREEZR)
AT H) I ENTEET. ALy MO ERIE wespthreads TIRET A Z LS TE 7.

options.wcspthreads = 8;

AX Ty a i [EHERE] EAbELIIEICEVARITYT. M2, FHEEKZ8H, ALy
N ERZ 2 ICRETAHESIIUTOLHICEHRL 9.

options.wcspTryCount=8;

options.wcspthreads=2;

FEHOLIICHREETHILICLY, £AL Y FTEHENEE 4 (82) HETAETITONE
9. IEFISHEHETIITON TV B IGEIZIETLICHEE R DLL 7 7 £ VOERAAR R v 2 — T3
FRENTT. UTFFRHITT.

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

FATPCIHEAL Y FEULED CPU (27) HPHERINTWHLENHY I, K+ T a >
DT 7 4NV MllZ 1 TTDT, BIHLZ AT 25E1E 2 D EofEZE L T 723w, &b,
WFMLE FEATS H3G 110.6 0ARRED: - HIRFTIRBE Y VN wesp DIEFIE] & ZHIZFEATER
VR T A MEBTIET.

TR 7 = — X2 BT B FHE R _ERR

BT 72— ON=FXRFUTF 4 BT IN=FRFLT Ao TnBE 72 —X) 2B
% BT RER L FR 1% wecspPhaseOneMaxtime TIEET AT LASTX F 7.

options.wcspPhaseOneMaxtime = 60;

L ERBE LA, BRI SRR SN FE . wcspPhaseOneMaxtime OWMREEIX-1 TT.
wcspPhaseOneMaxtime (ZfHZ X L72f, N—F - L IN—FXRFNVT A D0 L0 EL
7o ASHEE L 7R TRt 2 ) £y ML, €DdH & T maxtim TE L 72 RERHIEORE % 17
WEY. RREEHEZ Y Ly P LEROTRIE, HN—F - 3IN—FXF VT 1 DLRLEOYE
L0d, V7RIV T 4 0YEERBEREL TR ET.
HB—EDOIEHAHER L 72BN —F - EIN—FRFUVTAPYETLEI LIV EDRST
W5 BEICH LT wespPhaseOneMaxtime #3742 & T, X0 V7 bRFIVT 4 D/NS WD
BoNLURESEH ) 7.

o JiFE T ] P AR ] 1 B
fEDSEF SN THOIRE LREMAHEE T 5 LEHREEZ R T LE3. KBEERE CIEEHRRH O
EIZIEEICHELVOTTY, ZoOWBEHVSL LHHICARZRBEZIT) LA TEET. HH
i b Et AR PR 1Y wespPhaseTwoMaxInterval CTIRET A 2 LA TE 7.

options.wcspPhaseTwoMaxInterval = 5;

-1 ZRRE Lo, BRI RS 9. i pEEt S ns M LR o e 13-1 T
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o f8E L 7= HWIMED & DK (wesp DH)
T —HIREI L D IED S wesp DIEEE A Y — b T2 0B EBEI LN TEET.

options.wcspInitialValueActivation = "on";

RKA TV aryOF 74V MEE o TT DT, T—PFREICL2OHMEISHHRE A — T2
Yitidon"ZiE LT 23w, 4B, tyCount TEIBEMIEZ 2 DLEICEE L72HE, £ ToORNI
BOUTZ—VFRECL2WIEI»OHEEL ML E T, F72, MEHRZER (Discretevariable) %
LA EEEIEHSINEAE T off & 2 ) 5.

15.3.4 BHEIEE (simplex/asgp)/XKiEHE&E(L (global) [CEMFINSX—F

DT D8F 2 —Z 13RS (simplex) /AR (asqp) /RIRIYEEAL (global) %, ®BEEKE &
LRI OWTEA L72E, &2 WIE KB E#E L (gobal) % JEMIEFEIMIEN 0 L C#H L2354
WCOARERTT.

INHOTNTY AN, BEEROBERSM R L-MEER DB UME 2255, H5H R
EHEE V) AF—LIZE o T, BESMHZMITIEITURMOER L, FATW M O RO IREEE
TH)HOTT. REMWIZHL WY FAETLZMETH 5720, #HREBO RN S % % [FFERE OB
DOFEICHART, L& L THEREORMAS2 252 L13LHY T

T2, COFBBREEE NI AXF—20F Lo S ME LT, Rfffd s L Cidtk % ik
3% F CORBPHEOBEO AL ST, MEOHEICKELAALGINE VI ZLPHY T
EARINZIE, BOTEBOMEIERCHRITLE -7, —HTREEEROMEE L D12 —KEH
UEZHIELZDE VW) ZENTENTET.

Numerical Optimizer [¥3TEMG 5 N5 BT OB MAAR, TE DT EHEBEIZEICE TS &
NINFG A= % Fa—=V 7 LTEVETH, HOWALHEOMBEIIH L THICEWVEEZ T
CLIITETEBNEEA. 20D, UTICIHNTE NI A—F 2@lAKETSHIEIZE-T, 7
74V bORETE2R )M AZTELZMELZ L VEICML LB TELZLLTHHICH
F9. UFCEMENEEDONLICTF 2 ==V 7DD T A—=5 % THRNMLET.

DFHHOEE D720, BT 5 B RAMUBEZ E0E L 3. A LBEIE H W ORF
FRBEIZL TRAIMEZIT > T B 2 L i DT, BRIIFECTTHLFICHTL 2 FREE B
eV ) SRZ WSS THRT L2LEN DD 7.

o YRR FHED /87 A —%  (simplex DAFHKN)

A BRE R R B B VIXIEME DO S 2 A L 22 A R S, 2offE, BlUfEkoon
TWVAFETWRERO T RME (TN NS RBZLEH DG E B ERNICRIES N /2E) %
ZHWLANSHERETVEY. BAERD LN TV L ETWEME TRIEOENFITLVE AR S
h7z& &1, BUER OGN TV ET WM OREEDSFEN S W LB L, 71T X ai345 1k
LET.

CIRRPIEE, BEUREDNE /2T CTh S ) ML HRRN (ZUAEXEPOES) 24ERL, TR
EEML LT, SEREEOPURZ 5.9 2 FETY. YR FHZ MR %13 ETREIE ESD,
SRR RN T 2 S LIRS N E TS, MATES L) BEOBBAIE KT % 72
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O, HHFOFHE I A FHBPE A, MRFETRBOBERIZOLBLTEELH Y T, T3
A= YRR 2 MA A HEZHETLH0TY. HELTIZO0,1,200WTFhhz2i5 2 Lht
TE, F740 Ml 1 (BEERLE) ©F. 22%EThHE, UBRTFHEZOICMAS L)1k
D, 0ZRETDLEEIMRA BB FT.

FATWREIRIIFER SN D25, B LD %0 ST IEIL L R WK TIZZ DT A =%
Z2ICHET DD RMW L IRENTSVE . — K TREFSMELZ CBESN TV LA
&, YIBEFRIOBIMASFEIEDOF —N—~y Rl o TV B REEDIH ) FTOT, 0ICHET LD
VAR LYADH D T3, Numerical Optimizer (& V12 2 53801 S 2 YIBRFH OFE ] %2 3= L 72
720, YIRS 2 KN DIMA S £ )1k TwET. FRELTHLY (BEOEY) [
BONT7 r—<  AFAELE L7225, DHTORBTEEIZE T TV BEDN7 3 —< A1
ETFLTW2WEEEH ) 5. URTPHOBMENL T E5 LIEEL25G1E, clevel & 0 1IKE
LTHALTALZLZBEIOLET.

EFIVT 7 A VIR B Tk

options.clevel = 1;

INT A —%7 7 4 )V nuopt.prm (ZFLiR 3 5 ik

branch:clevel=1

e 2= AT A4 v I —FEFEFT L8 X—% (simplex/asqp D HH X))
REZRFEATI e 2 N2 2 L 3 BREEOPOR 2 HET % ) 2 TRECHBKL 3. #%
MEEOZE R % — DT OBFEICEE L T o 72iE R L L THETRER % 15 5 O 25 F O 55k R
LTI, MEOFYED BN G % ENIEFETTRMOERPEFICEL 252 L3H Y
¥Y. ba—YURT A v 7Y —F LI M A LI TER LT, RERFEITW M2 71
WZRDB720D07T 7 =y 7Ty, ZOFED) LIRS, DBREEDOPORYNES 2, &
ST & ) RERETTRBEPEGEONLWREYRD ) 7.
FZENTGA=FIFMAAENTVESA L 2= AT 4 v 7% —F OF (rounding, feasibility Pump,
neighbour search, rins, rens) ([ZZNZENHIELTWET. 03T % WV, 1IITH) L) BERE ko
TWwWEF. £72, rounding [CBILTIZ2,3 2&XET S LASTE, HAAREWIT EAT ) HED R
7 ) 9. feasibility Pump & neighbour search (& KB THEAT I BEF 25 H NI S WILEITR)
RIGTT. BT ~BOIEBBEOFATI RS 20 h N2 WHEZ TV A A2, @
MeRADLE L WHRPBEONLWTRESEH ) 7.

— i TR O/N S R (BAEZR), H5\WIEFATW AR SR S 5 IR LT,
Ca—Y AT 4 v 7 F—=FIIRRBLVIE ) 2R 2 REHITE T 2R H ) £ 20
BAIEINSDNTA—5EFTRTOLLT, La—Y AT 4 AT —FEROTATL LW,
77 4V M T, rins & rens 1ZFEATT S (1), TOMDOE 22— AT 4 v 7 % —F 1L Numerical
Optimizer 23FEATAHEZ #2412 HIWT 3% (BADfE) TY.

BTN T 7 A VIR S BTk
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options.rounding = -1; // -1,0,1,2,3 ZEIRTE T
-1; // -1,0,1 ZERNTEE T
options.neighbourSearch = -1; // -1,0,1 Z#ERTEX X T
1// 0,1 ZERTEET

1// 0,1 Z@/RTEIT

options.feasPump

options.rins

options.rens

INT A —%T7 7 4 )V nuopt.prm (ZFLIR S B H ik

-1,0,1,2,3 ZEINTE F 5
-1,0,1 ZEINTE 7T
branch:neigh=-1 * -1,0,1 ZERTE T
0,1 ZEIRTEE ¥

*

branch:round=-1

*

branch:feas=-1

*

branch:rins=1

branch:rens=1 * 0,1 ZBIRNTEXET
o PREHES

HROWSEZHELET. 1 LT LWSBIRERZITVIET. REWETH DL, FERE
FRIZELS R .

pEREDIZKET S EFETURMENRONDIILL, FEAERYDFIRELLIPBETT. 20
£ B aIlidp=t RSBEER) LI REVENLLERH ) £T
EFIVT 7 A IR B

options.p = 10;

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

branch:p=10

wesplp & IV 72 AT BRIRIRR D SCIRIZ§ % 78T X — % (simplex/asqp D A4 %))
V17 DBETIE, MESEIE RS EICRY, PBREED 2= AT 4 v 7 —FD—>2L LT,
wesp T 52 EDTEET. D wesplp ZH W -FEAT W REHRR O LR EZ M52 L1
TT74+IWVEDOREELE RO TVET.
REREE P OMH SN D wesp (X, TREDO M THMER O wesplp & 57 ) 9.

1. 0-1 ZE N OZEFUT 5 2Y 2 H ANED DiscreteVariable & L THhbir s

2. wesp D target fHld, 2O ETHRZZE L HWEEOR/MESLR KBS HH S5

3. Numerical Optimizer 28JUR D B4 % JEF S, HEIYIZ wesplp 2 H\ 72 G247 T REMRIRZR D 3L

BEKTT5

o 2= A7 4 v 7% —F LFEBRIZ, wesplp & I\ 72 AT REMRIRER O 48 b FEAT W REMR 23
PR ONEWIEICH LTHHT A2 E TROWHRBHSEONDWREMELSH D 5. #1200
B 7% B R AT R A% < Woo o B RTEICBI LT, AR RIERE ] o By i 3¢
MBHURELH ) 7.
F 72, wesplp & W72 FATIREFHER O TR ITIE, LiEOF M 2. OB TRV 2> TLF
ILGELHDET. TOX) BRLAEITIE, wesp DA NEL LR KGR 2 WK 5 Z & T, K
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fEREH OB Z P2 5N L TReMAH ) 3. EBE RO T 7 + )V MEIE Numerical Optimizer
DWLZHIWS B 2 L 2R Y (1) THH, REEHOT 7+ )b Ml 180 T

wesplp & W 72 AT BRIIR K OSHRICH T %787 X ¥ ORETEII TRLOM ) TY.
o« BTN T 7 A WIZREE S B ik

options.useWcsp = 1; //0ER L2y, 1T %)
options.branchWcspMaxitn = -1; //-1 7213 IEOEHK
180; //IEDEEEL

options.branchWcspMaxtim

¢ /¥7 X —%7 7 4 )V nuopt.prm |ZFLiR§ % F ik

branch:useWcsp = 1 * OFER L2V, 1(fiT %)
branch:wcspMaxitn = -1 * -1 ¥ 721ZIE DL
180 * IEDOFERL

branch:wcspMaxtim

o RYI Y K

SRBREDNC L 2 HERORE) ) JTY. BRELZSA, BYD A (cutoff) X D EWHEL 2L

RN E DR o 7RI *ﬁ®ﬂ%#%ﬂLiT %OT WY REET 5 &M OMEL % 4
e TEEY. ZoZR/MUEDYEII/NE L (RKMEMEDHEIFRE L) HET S
k,ﬂwb%#mﬁt<,%$®ﬂ%i&<&b,ﬁﬁ@i%iﬁbi#.ﬁb<“*b?%

% & FEATEEfREA 7 v ((NUOPT16) Infeasible MIP.) L \WIH LTI — 2% D FTOT, FEEHFYL

Y. MHRETIHMTHRESINTVIEA.

EFNT 7 AV T B Ik

options.cutoff = 1.0e-2;

INF A —4%T7 7 4 )V nuopt.prm (ZFLIR 3 % F ik

branch:cutoff=1.0e-2

o FTEEIE ] RR

AR O FRTY. FHRERG D S BAL O G AR 255 SR 1B maxtim 282 5 &, TRl
DITT—RXyt—VLEHICBET CORBMEMNI L TEITEZRTLET. (FEATWEEMAED
Mo TWARWEAIZIZLP (QP) MO ADOM IR 3. /2, O TFOMEIIEEL TV
WO LR UERICZD £9.) FHERMIZIE, BB R R OBAIR 2 KO SRz EENET.
IR CIEETAEREM ERZ L2 BRI 5-1 Sk E ST E 9.

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

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

EFNT 74 NIRRT B HE

options.maxtim = -1;
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INT A —%T7 7 4 )V nuopt.prm |ZFLIE$ 5 ik

crit:maxtim=-1

o RERLIEAR R B BR
FATWRHOMED LIRTY. 0LTIEREL Ty (EHIR) LRCERZEhET. 187
E, FATWREMRLZ 1 22T RO TR T T4, L) T EPWRRICZRD 9. FHREEB» S R
Do T2 EAT W REMF O KLAS maxintsol iz AL, UTOLI—Av k-T2 LB, BEFETO
FAMRHE R L THEITERTLET.

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

EFNT 7 A NIRRT B HE

options.maxintsol = -1;

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

branch:maxintsol=-1

o K A E Y EHI R

Numerical Optimizer 7@t ADMEH T LI LD TELRARKATYBEHIRT 57200857 XA —%
T, MBHALCTIRELF . BZI1E1000L35& IGB% LRETAHIEEZEKL, IGB iz
A ET R EIL LT

HAOEEZRETHE, VAT ATHHWEZR X €Y &I -naxnen LIk 72 & &IZETE
FEIELEY. A€ ERICE o TEITHPEIL L 72381213 NUOPT43 = 5 —785, EATuREFA A
Do TWRWIEIZIE NUOPT44 =7 =3 FE 3. ZoWa, B L CoORER &I
LCEITERTLET (EFTURES RO > TR WEEIIERNBOADM I L 2D 9).

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

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

EFIVT 7 A MIELR T B ik

options.maxmem = -10;

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

branch:maxmem=-10

o FTHMEDF v v 712X B4R
ETFREDOF v v 728, B L7z TR 25GEIHRORKEZEILLL 3. Fi1k LB, UT
DITIT—=PHNEINFET.

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

FATWRADRKE > TI LD TETFTRMEDOF v v TREREZFHEIITOT, TOLT7—THIEL
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eI TEATRMOM I S E 3. WHRETE, RESRTVEEA.

Fy v THMHEOZEHEE LT, MxHETIE S 5 HE L HMETIRET 2 HEOZS50H ) T3
o HiXHETREE T 5
MXHE TR T 29 a 1%, (LAY - THRE) IS 2Bz e L3
ETINVT 7 A WVICRBRT 5 H

options.gaptol = 10;

INF A —%7 7 4 )V nuopt.prm (ZFCaR 3 % F ik

branch:gaptol=10

o HIXMETREET %
HAECTRET %61, UWTORTERSNLZMNF v v 710 2BEZREL £7.

| RYMiE - R
wﬁ$?/7_1WWHLﬁ@I

ERCIEHR/MEBEIC T 5 R T, RAMRTEDYE RIS R ) £7.

o e A - EFYE |
¥y 7 = TEONET T

EFINT 74 VICEDR T B HiE

options.relgaptol = 1.0e-2;

INF A —%"7 7 A )V nuopt.prm (ZFCiR§ % F ik

branch:relgaptol=1.0e-2

e ALy F® LR

SRBREREIET VT I TERBEICB W TR 2179 2 &I2X Y, FHREMEZEMT LI LT
EF9. —VWREGHBEEIMEHTL2AL Yy PO EREZIRET LI ENTEET. -1 ZiEE
9 % &, Numerical Optimizer 2SNERCTHE Y2 AL v FRERELET. 0HAWVIT 1 EREEL
B, YUY INVAL Y FOGEBEENEEL £3. o8 REEDWILE FEAT LI E, 7
THNVIOBREZT 2RV ET. B, WHHLEZFETT LG [10.60 BB - #9762 E
VN wesp DIEFNAL] 2B ZIZEGBREERT 2 LEPTS T T,
TTNT 7 AV B 5k

options.bbthreads = 2;

INT A =47 7 4 )V nuopt.prm (ZFCIR 3 % ik

branch:threads=2

WHFEATAIEFER T LG, FIHLTWA ALy FEAEERINICFRINE . DTid4 X
Ly FEFAHLTWAEDOFREITTY.
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Parallel mode: using up to 4 threads.

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

15.35 EGRHGIERBESATRFTE7ILITUXL (wesplp) [CHBIEINSX—5

wesplp (EHE 2 B A EETE R E 2 #lF TR LBE E U THRUIRC FETY. ZOFEIETRRON
Twesp LB 7.

1.
wesplp ZHO ETHRZZEE L, HOBEBORKME (k/AME) 125 &5V T target HEZRET 5

2
3.
4.
5

wesplp I ZHIEORA BB EOE T VIZZO T FHHATE S

wesplp T, 0-1 ZEUSOZEEIIE Y % %] AR D DiscreteVariable & L Tibih b
wesplp [FRABEGETHREHORLHZMEH T 5720, L) RWENGEONLLERDH 5

. wesplp T, #ill#% 4T hardConstraint & L T

wesplp DKL, FAED T —HRE DR KPR ES 55, KR A5 — 48 78 D e KK
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 5T HETT .
INSDFT AN MIEDLIZ1ITYT. wesplp HO/8T A— 513, TROMBYEET LI ENTEET.
ETNVT 7 A WVICERT 5 ik

options.method = "wcsplp";

options.maxitn = 1000000; //1E DL
options.maxtim = 3600; //1IEDERL
options.wcspTryCount = 1; //IEDEER
options.wcspRandomSeed = 1; //1IEDEEEL

INT A —% T 7 4 )V nuopt.prm 25k 5 ik

method:wcsplp

crit:maxitn = 1000000 * IEDIEE

crit:maxtim = 3600 * IEDRERY
wesp:tryCount = 1 * IEDEEEL
wcsp:randomSeed = 1 * IEDEERL

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 ZFEITT 5 L DSURETT.

m MPS 77 1 JLICET 33E

COHITIEMPS 7 74V LEEZ AN T HBEOMNNEHROTREFEEZFHLET. MPS 774

Wiz

S BB L CiE, 789 X —% 7 7 4 )V nuopt.prm & WV CTIRET 5 DA DR S h

TWE T,
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o /MU, EBRALDIRE
MPS 7 7 A Vi baisir A CHE & H RO/ IMURE/SRALRTEDO W & L TR 2248
LT, MMEERRMETT.

maximize

o BT NV

IN5HIEMPS 7 7 4 VHIZHIE O RHS/BOUNDS/RANGE/ H BT H % & &, EBEOEIH T
A2 b0%EELTT.

774 )V P TEERMCEHN b0 L) 7.

mpsfile:rhs = 374 (RHS TNV 4)
mpsfile:bou = 74 (BOUNDS T NIV 44)
mpsfile:ran = XF5]  (RANGE 7 N)L4)
mpsfile:obj = LFH]  (HWBEAT 7 NV 4

FRRICEALTEYT L9V 2/l DR FAELZVEEIE, DTl )Rz —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: HIJPBIEAT4 not found

EE] i55x-5-%

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

275 &R F7#IVME BBk
outputMode "silent" "normal" BEAEHE—F
"normal" [output :mode = normal]
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E% IR FI74IME =B
method "auto" "auto" KT VT XA

"lipm" [method:auto]
n lepmll

"line"

"higher"

n t ipmll

n tepmll

"trust"

Ilbfgs n

"simplex"

"dual_simplex"

asqgp
"1sqp"
"tsqp"
"slpsqp"
"1sdp"
"csdp"
"qnsdp"
"trsdp"
"lmsdp"
"global"
"wcsp"
"wcsplp"
"rcpsp"
scaling "off" "er" A=) ¥ 7 O
"minmax" [scaling:cr]
ner!
"on"
crossover "off" "off" HAKFEAD 7 0 A —/N—
"on" (higher %)
[cross:off]
maxitn int 150 BAR I E D fe K
(W X3 & wesp/repsp/
wesplp)
[crit:maxitn = 150]
eps double H B e (A EE

[crit:eps = 1.0e-8]
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& 75 IR

FI74IME

Bk

exrho double

1.0e3

FATAHEPERF IV T 14 —
(MhrEH)

[param:exrho = 1.0e3]

clevel 0/1/2

BA SN L YBRFHOBD
H% (01 EEALZ)
(53 K B sE L, asqp/
global (21X %))
[branch:clevel=1]

rounding -1/0/1/2/3

rouding ICX Ak 22— A
T4 v 7 —FORE (-1
Y AT ADSEBITEEET
%)

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

[branch:round=1]

feasPump -1/0/1

Feasibility Pump (2 X %
La—) X574y 7 H%—
FORE (1 1ET AT A
DELIHIET D)

(I BBREEETH, global 12
(3 AERD)
[branch:feas=0]

neighbourSearch -1/0/1

Neighbour search 2 & %
La—YAT4 v 7H—F
OFPE ((1IEY AT L%l
BITRHET D)

(A% BRAEEH, global 12
(3 HERD)
[branch:neigh=1]

rins 0/1

rins XAt a—Y R
T4 v 7Y —F O
(AR LS, global 12
(ESY)

[branch:rins=1]

SIMPLE~¥ =27 )l
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E2p IR 77 4V ME B

rens 0/1 1 rens (XX AHLa—1 X
TA v 7t —F OREE
(B R E B, global 12
(3 AERD)
[branch:rens=1]

cutoff double E e YY) K
(AR E L)
[branch:cutoff = 1.8]

P int 10 PRERIR S
(53R B g 1 5 )
[branch:p = 10]

maxnod int -1 (A RR) PR EE R
(53R B g 5 )
[branch:maxnod=100000]

maxtim int -1 (JEA RR) R RBR (F)
(53K B g & wesp/repsp/
wesplp)
[branch:maxtim=3600]

maxmem int -10 (380 10MB)  Z3BBER:D 2 £ ) FI &
FBR (MB), 50 FIH ] HE
A EVIZ L BHIR (FED
Y%y, MB)
[branch :maxmem=500]

bbthreads int 2 WHULHBREED AL
F ¥ L

gaptol double -1 (fRERL) ETHMEDOF v v T OBE
(F i TR E)

relgaptol double -1 (FRERL) ETYMEDF v v T ORiE
(FHHE TR E)

tolx double 1.0e-8 FREDOFATA W Bt &
il (HAREDH)
[simplex:tolx=1.0e-8]

told double 1.0e-6 UK FE D FEATAS ] R
EfE (HAAEDA)
[simplex:told=1.0e-6]

maxintsol int -1 (A RR) BRIRIAE R BB ()

[branch:maxintsol=3]
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E2p IR 77 4V ME B
iisDetect "off" "on" (479 ) FATARERATHR G (1S)
"on" BWRETH ATV
outfilename char 0 Numerical Optimizer O fi#
(REFDOYE 774 VvH ("_NULL_"&
[EFVHsoll)  F2LWMNETbER)
[output :name=myout]
noDefaultSolve int 0 solve () X FHIZIEIZ 2V &
Kz ATb %
noDefaultSolout int 0 solout () & FFlCIFIE 72w
Lol zfrbzw
outputParameter int 1 Parameter, Expression @
outputExpression 1 CSV 77 A V1 %2479
nED»
multDataPolicy int 0 (FFEHw) [[f]—D T —FIZONnTT—
FREMLTHRHI L
FIHhEI D (LITBES
b L BEERNED)
defaultConstraintWeight double -1 798 O Wil # o H A
(77 4 Vv Mid— Fiilfy)
defaultObjectiveWeight double 1 HIWB 2 2501 L 72 il# 2
DEH (77 + ) MEEA
1oV 7 M)
defaultObjectiveTarget double 0 HB %o HEfE (77 +
WV ME0) (wesp D&A)
wcspRandomSeed int 1 Al B % A o fE (wesp/
wesplp)
wespTryCount int 1 LB L C oL
(wesp/wesplp)
wcspthreads int 1 wesp DAEFILIRED A L
FE R (wesp D &)
wcspPhaseOneMaxtime int -1 (M RR) R 7 = — XI2BIT 5
FHAERER ERR (wesp D &)
wcspPhaseTwoMaxInterval int -1 (#EHIBR) it B30 ) B S B B 1 RR
(wesp D &)
wcsplnitialValueActivation '"off" noff" (T 7R\) 4R L7cHIIED & OHR
"on" 219 AT R\ (wesp D

&)

SIMPLE~¥ =27 )l
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& 75

IR

FI74IME

Bk

useWcsp

0/1

1

SR BRAE ¥ T wesplp % H
W2 FHAT I BB ERAR D SR
ZRHT %

(global V21X MER))

[branch:useWcsp=1]

branchWcspMaxitn

int

SFEBEEN S NS
wesp DK AR R EL
(global (21X fHER))
[branch:wcspMaxitn =

-1]

branchWcspMaxtim

int

180

SEIRERE SR Sh b
wesp D ARk IRE[H]
(global (213 4E%))
[branch:wcspMaxtim =

180]

mtxfree

"On"

lloff n

"Off n

7)1 7552k =
LG, — R THE 2 <
SRR

[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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/Mt dx) — x3 + XQZ

X1 + X4

X1+ 2x0 — X3 + X1X2
Xy + X3

x;p >3

4>x 21

x3,x4 >0

X]O =4,XZ0 =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
3. mpsout DHHE 1L Fix-MPS 7 7 £ )V & LT, mpsout_e DHfid Free-MPS 7 7 4 V& LT, 1pout
DHBEFZLP 7 7 ANVELTHANLET. EFVT7 74 V&, #E CER) FHERED 2wz Rk (%
¥ FHEETH 2 L sH D £7.

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

R E NS MPS 7 7 4 VOAFRIZET VT 74 V% (smp ZBRV728 @) mps &7 0 9. )

SIMPLE~¥ =27 )l BB NTT -8B T L
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ENb MPS 7 7 A VA ZIRE LIZWHEICIZRD L 9 1mps & B

£16&8 MPST7AI-LPI7A)b

ks e LTHR Y.

mpsout ("filename"); // filename.mps &\ MPS 7 7 A V& )

16.7.2 MPS 77 A ILNOEIREEEEE AR DER

i Tk X7z MPS 7 7 4 W ~OEHERE W AI5E121%, UTo
o B, BB

MPS 7 7 A VOEKAL I LTHEORRAEDH Y T+0T, EHALIT—H x1,X2,...

F1,F2,... WO AAIICETR SN F T,
Wl E&hs MPS 7 7 £ VOSETEFZ,
INFET.

B D4TH & SIMPL
KD X HIZMPS 7 74

HICEBZTHLENDHY I

. BRI
E PIEL T T 724400 & o xbe i
VKo a 2 v b ORR TR

VARIABLE NAME (MPSFILE - original)

X1

var[1]
X2

var [2]

FUNCTION NAME TABLE (MPSFILE - original)

F1 - obj
F2 - NONAME
o i KAL/ /ML

AL E I R/IMEBEEICE B I N T 5 (HBEEORF 5255k
o [HEHBL DO HI R
ZE, BTN AY 9999999 L Lo REIZFH I TE FHA.

SIMPLE~YZa7)L

27 ) 7).
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0-1 B DG 2 ML

ARFETIE, LRd 2BOMENz S, KRR EDO g2 T E§

0-1 5% ) FLAHT2HT, ZOF TR T 2 2 LW HIBELHIHEZFRHTE T
3. T THRAT A6

o ALK BB D FKBL

o BEHEHOFFF 5 51 0B
DY TEH, TOMIZLEEA ZIBHAEDHY T3, TO L) ZHBETHC SIS 0-1 Z5 % indicator
EEEFOFET.

17.1 Eiggtidis (0857

sty = ) S0 pm T 2 E e E 2 T irelse BIEE I CH VBB A £3IT 5 =

x,x>0

EETEEEAD, -1 KA EZRDIIITEATZHT, TNHBEKEERBTEET

Variable x,y;

IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FFHWITKELE
-Mx(1-d) <= x <= Mxd;

X - M¥(1-d) <=y <= x + Mx(1-d);

-X - Mxd <=y <= -x + Mxd;

x BT 2 ETFRBREFIEd=0=2 -M<x<0, d=120<x<MTHAILEERLTVET. M
ELTHAORELREEMAD L d=0=2x<0, d=1=0<x LHMTY

YyICHATZ2—2oHO ETHEIEII=0=x-M<y<x+M, d=1=>x<y<xZBWRLET. oF
D, MELTHOIRELRBEWMD L d=12y=x VI ERICRY IT. AkCZELLE, _%H
DLETBRHKIEI=0=2y=-xEWIERIZRY T

17.2 W (OIEIGeE S e Or. )

COOBBER x, y BAFTTH D L) KL, xy 20 &) FfEEFAMBTY A, BEELOH
zibk 3oL, AWML TIIR o TLEVET. T TEHREOHMANT, ZORMELZIYHS
TR LT

SIMPLE~NZa7Jb BB NTT -8B T L
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IntegerVariable x,y;
IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FEFITKE HH

- M*d <= x <= Mx(1-d);

Mx*(1-d) ;

- Mxd <=y <

MELTHORELRBENALd=0=20<x, d=12x<0FLTd=0=20<y, d=1=>y<0
ERDBDT, ZODOBPERK x,y FRA/FFELRY $T.

SIMPLE~NZa7Jb BB NTT -8B T L



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/
mknuopt D L7 —/EHKE Xy L —T

m SIMPLE DI S—/8&E X wt—

WFE1Z SIMPLE OEFTHO LS —/EE X v b — Y —ETF. A vb—VI3#EE (UNIX ) 50
X HAFE (Windows i) T, TORTIEMEBERTRHRBINTWET.

I

B
do U

IS—Ayt—o

B

—_

(SIMPLE 1) Infeasible bound for variable XX( YY )
(SIMPLE 1) Z XX IZDOWTHFE L ETHEPG 26N FE L2 (YY)

BEXXIZ5 25N ETHRAFELTVWEYT (EFNVEefzl L CETHRSEEI N
MEIZOWTZIOF =y 7B TbET).

(SIMPLE 3) Infeasible bound for constraint XX ( YY)
(SIMPLE 3) fill# XX IZDOWTHEFE Lz ETHRBIG 26N FE L7 (YY)

XXX IZEZON2ETEAFELTWET (EFVER2 B LT ETFRSEEEN
THRERICOVWTZDF 2y 709 ThbhEd).

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

b7+ 7V 27 NORFEOEPF—HLTVIA. (EFVHOF TV s FOER
DBEDOTWFDORIC (index=?) & FNAMEbNIZHEN ([Lj] %) TORFORILE—F LT
WBRNE) DEERLTLZE W)

(SIMPLE 6) In datafile, Around c’s definition: Expected element instead of d.
(SIMPLE 6) 7—% 7 7 A VD ¢ DEFDFEIIBNWT A LHDBEIHITRBTV%RLT
370 TEA.

WF-OBION B REFHCMM 2305 (0,1 .k E) b T L7

10

(SIMPLE 10) In datafile, Around c’s definition: Expected element instead of d.
(SIMPLE 10) T—% 7 7 A VD c DEFRDMIEIIBNWT A &£ H 5D EIAIIRTN%RLT
7% ) AL

F—=F T 7 ANIBWT, REMNEF TV 27 MRASNAEAE EE5ofHM) 20 1"
BENLTWEEA.

SIMPLE~NZa7Jb BB NTT -8B T L
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ft8# A Numerical Optimizer/SIMPLE/mknuopt DTS —/Z& X v tE—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) HEIMCAIC L > TEHR SN L VERTH D 5.

() W% 5 HEEMAMT O N D56 TT 0, BEEMESEREGTH LD TITD
NEEA. (Set ZEFKT B, superSet IZEBELGELZIRETLHLEIDEE Xy -V
PHNET.)

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,
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(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.

P Interval MEFHR (BEF) WICTIR, ERIEZS5 2 TwIEHA.

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.

() @ 7% 6 HEREMATT b N 255G TT A, HENEMSES Interval 2D Tfrbh %
TA.

36

(SIMPLE 36) Sequence is empty.
(SIMPLE 36) Sequence 322 & 72 > TV E T,

¥l Sequence H3ZE T .

37

(SIMPLE 37) Only one-dimensional data can be specified as Sequence.
(SIMPLE 37) Sequence D§EIE 1 IRILDT— 7 I > THRITT.

4| Sequence MEFK (HF) W dim=1 A2 52 F L7,

39

(SIMPLE 39) Sequence data not matched with the format: "first .. last, step".
(SIMPLE 39) Sequence D AJJ 7 — # LI "BIGESR . M TEE Mo TRITWI% D £
TA.

41 Sequence DEFH (HF) T, WMOMH, FOEBEOMHE, ¥ (default=1) OV
DPHRT TE T,

40

(SIMPLE 40) Inappropriate operation on Sequence.
(SIMPLE 40) Sequence \ZX 3 5 1E L R WiEF AT b E L7

¥l Sequence \ZK L CER A Z1THBH) L LE L7

41

(SIMPLE 41) Only one-dimensional data can be specified as Sequence.
(SIMPLE 41) Sequence DI85EIE 1 RILD T — Z IR > THEITT.

46

(SIMPLE 46) Attempt to find the maximum of an empty sequence.
(SIMPLE 46) Z2® Sequence 2* bk KEFRZRD I I L LF L7

ZEHIP DIRREHRZRD I ) L LE L7
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(SIMPLE 47) Note: No auto-assignment performed for Sequence.
(SIMPLE 47) Sequence (Zxf 9 5 HEIfCAIZfT b T A.

() @ 7% O HEREMA I TON LG T A, HEEMYEDS Sequence 2D TiTbN %
TA.

49

(SIMPLE 49) A call has been made to an inappropriate function.
(SIMPLE 49) IE L 2 WHBIFOH LA T2 bR L L7

%) 2 BB N L AT b L7z,

53

(SIMPLE 53) Operation between elements of different dimension.
(SIMPLE 53) #0387 5 ks &2 F o e L THEI T b T L.

BLTWALESDRILH R S Element DEIHEEIfTHONT L.

54

(SIMPLE 54) Invalid operation on multi-dimensional elements.

(SIMPLE 54) Z RGO EFRIIx LT, RIEREENSINE L7

WIEH 2 L EOBERIZH LT - R Eo@BEIZEELEINTWET.

55

(SIMPLE 55) The operation prev/next is only valid for elements in OrderedSet.
(SIMPLE 55) #4645 (OrderedSet) {28 F 72 WEEFRITH L T prev/next iHAIIfEHTE F
TA.

OrderedSet 7 5 AMD A Y NHETH 5 prev BIER next BIKUIIT 1% LT Element % HY
D F325, ZOPFFOrderedSet I N7\ Element #fiE L TV E 7.

58

(SIMPLE 58) In operation s1-s2, s1 doesn’t include s2.
(SIMPLE 58) 85 D5 8 s1-s2 T, 23 sl IZ&FNTWEHATL.

HEEDES (s1-s52) HBEIZBWT, s213 st DWBESITHEoTVERTA.

59

(SIMPLE 59) Fixed value ( b ) out of defined range of ( a ).
(SIMPLE 59) %3 (a) 120 L CEFEHILOM (b) ZAAAL L) ELE L7

Element 7’ < DERHHADOMEICHE I N L ) & LTV T,

60

(SIMPLE 60) Inappropriate character[s] included in subscript.
(SIMPLE 60) IiRFACIE L W EEN TV E T,

WFRELTE) SEDPTELVLEPEINTVET.

62

(SIMPLE 62) Comparison between elements of different dimension.
(SIMPLE 62) 572 2 Rt &2 RO B O MK T bk L7-.

B LTWAEEDIRICA 7% % Element [A] L TR THILE L7z,

64

(SIMPLE 64) Constraint: subscript not matched.
(SIMPLE 64) #ill#)3X (Constraint) DRFENEH L FHA.

H#ROBFLT T —TY.
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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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(SIMPLE 78) Assignment to "a" is done ignoring unindexed condition. Use "if" to condition.
(SIMPLE 78) 2 "a" LA, BRTFOLWHFHROBSIIh b o3 frbiEd. M4
323 if Xeflio TS 723\,

() &M% RPN TV v Expression DfRARERICHN TV F T

79

(SIMPLE 79) Condition never satisfied because dimention of element mismatch.

(SIMPLE 79) iR F-DRICHNE ) D TR L THRAE SN WEAEXPBHNE L.

RILDIE ) 5 E BRI T 25 MAp s T L7

81

(SIMPLE 81) # of subscript mismatch.
(SIMPLE 81) iRF- O EH L FHA.

WECHT 27— sh I L.

82

(SIMPLE 82) Subscript "XX" of "YY" out of range.
(SIMPLE 82) YY DIRFENEFRIBIVCTH S "XX" &40 F L7z

F 7Y 27 MIHT SNTRT-OMEDS, TOEFEOBRIZ (index=7) HE S NIRT-OME
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

HHFROKIC (dim) DR LEGH THAEI T bR

92

(SIMPLE 92) No auto assignment performed for result of operation of Sets.
(SIMPLE 92) il 545 R 5 AW S N RE I T 5 HEIUA R TR b I A,

(Bd) WHE 2 S HERBMAMT DN AYE T A, ABBIEIEEHEORE FEs)
THHDTITbNEEA.

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
FEA.

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) #5123 5 RATESOLB L EBOEGDOEFZORILEH L EEA.

FBEFALORA (F7237 =5 7 74 Vb DFAAR) Dt HLOFEEDEFEDK
TCEEADERDERDRITLHH > TWEHEA.
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103

(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.

110

(SIMPLE 110) Argument: inappropriate use of "index".
(SIMPLE 110) "index=" A% o 72N S Tw 5

A7V 2y b ERKIZBEMET L index AR 2T BN L7,

111

(SIMPLE 111) Assignment: rhs includes free subscript.
(SIMPLE 111) fRADHBIZHRE T E L WVIRFHH ) £ L7,

RADEMIIAEN % HUF (Element) VBN E L 72

113

(SIMPLE 113) Inappropriate assignment.
(SIMPLE 113) IEL { ZWRADMT b T L7

ZOMORAIZH T LT =AMl S L7

114

(SIMPLE 114) Argument: Inappropriate use of "set".
(SIMPLE 114) "set=" 2% o 7235 I SN Tw 9.

F 7V 27 PRI ET L set RIS DN T L7

119

(SIMPLE 119) Assignment: "[" or "]" occured both in lhs and rhs of = when assigning a set by a
string.

(SIMPLE 119) +# 7' Y = 7 b [T = XTFHE WIS RALT, XFFoFIz [ 2k "
PHENT L

LTI ELENERAT I, T OT Y TH 2EEG DM ERADELW ) DR TAIT
SNTwE LA TN X 2 HEENDRAZIT ) BRICIE, FromMicmEEC " F72
1 Blbh s 2 EEREIELTWE T, B, set S; S[1]="[1] a 1 2 [1] 3"; X
II—IZ%DET.)

120

(SIMPLE 120) Operators "+=", "-=", "*=","/=","+4", and "--" are not allowed here.
(SIMPLE 120) iﬁﬁ:% n+:||’ n_:n, H*:ll’ n/:u’ vv++u’ & n__n ‘i,f%};ﬁ-g—é : k 75;‘»(“ % i ‘ﬁ-/\/.

A +=-==/=++ —ZAWY LA 77 MEH LI L2
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121 (SIMPLE 121) Inappropriate constraint specification: ( "parameter <= expr => parameter” is not
allowed ).
(SIMPLE 121) A% T 7% W ifill#5\ ( "parameter <= expr => parameter" ) 23 S F L 7-.
SIMPLE MR T & 2 Will#I XD (E8it= o= @Bt @8E0= = 2860 298
nFE L.

123 (SIMPLE 123) In datafile, Around c’s definition: Syntax error(around "d").
(SIMPLE 123) =% 7 7 A VD ¢ DEFRDMIELICBWTLEN LR 0D £ (HED
BN LD =ILFH] ).
T—=8 T 7 ANDOLFELT—TY. (F—=F 77 A NVEEHRTDLEIL, T—FOXYD";"
REN) LB EITELET.)

125 (SIMPLE 125) Remove/Restore: Constraint number out of range.
(SIMPLE 125) #ll#Z12%} 9% Remove/Restore B THRE S N2HHROFZBHFEEL T
TA.
Hil# X5 CHIB/ER S €5 MR IET ABICZTDHFEGVIELLH ) TEA.

127 (SIMPLE 127) String uncompleted ( missing a *"” mark ) .
(SIMPLE 127) N34 7% String (" 22 ) A ).
HE L TOXLFHIONBRT —1lhoTHERA.

128 (SIMPLE 128) String is empty.
(SIMPLE 128) 7°— % SLFHIAZETT.
i LToXFHH2ETY.

129 (SIMPLE 129) String contains space(s).
(SIMPLE 129) 7°— ¥ XLFHNZZAPE TN TV E T,
e LTOXFHOARICZErIEIThTVWET.

130 (SIMPLE 130) Inappropriate cast from character to int.
(SIMPLE 130) LT SHTFEADF ¥ 2 v HiebhE L7,
HESET, LTFE2BT int ~NF Y A M RREPEL T L7225, RMLI L.

131 (SIMPLE 131) Inappropriate cast from character to double.
(SIMPLE 131) 3LFH* 5 double ~NDF ¥ A M AT habivE L7,
HFEET, XTFEHTF 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 WD ¢ DEFEDFEIZBWTIENZRY 2B ) £ (HED
b Y Z) HLFH A,
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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

() HELZOATERSIN T RWHFYRIT L TOfEZ NI ) L LT L7

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).

(B45) SR L TV WIREETIE, Constraint OB ZEHfEIZ 0 & LTHAOENTT.

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 %
BEATWET).

(%) BN XX AEERRA SN ZLEER O LIS S b e g% (co =
x[il<=y[il<=z[i] %) Z1{To 7254, ZOSREOM % T 5 LRWDIADHNED
boldbEoR T s2BBEIHI ST T

168

(SIMPLE 168) Objective can only be assigned once.
(SIMPLE 168) H [®B8%% (Objective) 12653 AR AIZ— D AW HETT .

HIBEBANDORAZEEINITE D & L7z, (Objective (Zid 1 MIOMRADADFF ST
$9)
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(SIMPLE 169) Argument: "type" Error!
(SIMPLE 169) "type=" 2> Tfibih ¥ L 7.

7T T MNEREDOREGT I type DIREN R TH 5.

171

(SIMPLE 171) Inappropriate assignment to Objective: only "Objective=Expression” is allowed.
(SIMPLE 171) HJBI%L (Objective) 12k HIEL < WK A2MTHILE L72. "Objective =
Expression" DAFK) T .

HIBEL 0 L TR 2 & A iA Sz

172

(SIMPLE 172) Objective has not been assigned.
(SIMPLE 172) HJBI%% (Objective) 1233 AMADM TR DN TV EHA.

ETFNVEEL (solve ) BIED) ITREFKD CATOITWARV) HIYBEEEZEL ¥ L7

173

(SIMPLE 173) Dual member only exists in Constraints and Variables.
(SIMPLE 173) BURHERUE 2 fl# X & B BUIMNZ DWW TS LX) & LF L7

HIRREEBRUNOF TV 27 PO dual fliERE L F L7~

174

(SIMPLE 174) Set data cannot be transformed to Parameter by .val .
(SIMPLE 174) & O (.val) #/%F7 A — % (Parameter) (&ML X5 & LE L7

A5 OBURME val % EE Parameter IZEML L9 E LFE L2, (B e L CTHEEDOHIRME
DM Parameter & HEMICIRH) T LIXITEFHA. BRLAEVF VT LN TLHLDOAT
3.)

177

(SIMPLE 177) No lower bound for empty constraint.
(SIMPLE 177) fill#):XO TBRIFAFAEL A, #ilfA22TT.

HELZOATERINTORWHIFISH LTTREZFARL ) E LI LA,

178

(SIMPLE 178) No upper bound for empty constraint.
(SIMPLE 178) fll#1:X®D ERRIIAFEL 2 A. HlKXA2ETY.

BHELLZOATERIN TR WHEIKRISH L TEREEZFHRL I ELFE L.

180

(SIMPLE 180) Argument: "from", "to" and "by" must be an integer type.
(SIMPLE 180) 5 %4 "from", "to" B X TF "by" &, int I TR IFTNIE% ) THA.

5l Sequence D EFLDBHIE L from,to,by TV TN BHIELZ R ET HLENDH D 7.

181

(SIMPLE 181) Argument: "from" is required in defining a Sequence.
(SIMPLE 181) Sequence % %33 4 FFIZ1E, "from=" {8 E AL TT .

51| Sequence DEFIIEVET FL from DB TVWEHA.

182

(SIMPLE 182) Argument: "to" is required in defining a Sequence.
(SIMPLE 182) Sequence % £33 % FFIZ1E, "to="I8EALETT.

5] Sequence DEFITIBMEGT L to BN TV FHA.

183

(SIMPLE 183) Argument: Either "left" or "oleft" is required in the Interval definition.
(SIMPLE 183) Interval % %33 A HRICIE, "left=" 2* "oleft=" 23 WJH T .

#iPH Interval DEFRIZBIET I Lleft T 7213 oleft DI/ENT N TV T HA.
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(SIMPLE 184) Argument: Either "right" or "oright" is required in the Interval definition.
(SIMPLE 184) Interval % %79 4 K21, "right=" 7> "oright=" 23¥ZH T3 .

#iPH Interval DEFRIIBLEG [FL right F 7213 oright DI/EVH N TV I A.

186

(SIMPLE 186) Argument: "index" is ignored in the Interval/Sequence definition.
(SIMPLE 186) Interval/Sequence % %£3%9 A FflZ, "index="13FFETX FHA.

1) #iPH Interval F 721341 Sequence D EFRITIEMED [HX index 23BN F L /2.

187

(SIMPLE 187) Argument: "dim" is ignored in the Interval/Sequence definition.
(SIMPLE 187) Interval/Sequence % 5E#9 A2, "dim="Z{IFETE T HA.

) #iPH Interval ¥ 721341 Sequence DEFIIEMET [FL dim 25BN F L 7-.

188

(SIMPLE 188) Argument: "left, right, oleft, oright" are ignored in the Sequence definition.
(SIMPLE 188) Sequence % #3521, "left=, right=, oleft=, oright="13f§ E TX T A..

(%) ¥l Sequence X T 5 & X, BT E left 2 EIIWHINT T,

189

(SIMPLE 189) Argument: "from, to" are ignored in the Interval definition.
(SIMPLE 189) Interval % %33 % FEIZ, "from=, to=" 13fEETX THA.

(%15) #iPH Interval # €% 9 5 & X, BUHI from & to IFEHINT T,

190

(SIMPLE 190) Interval has no "val" member.
(SIMPLE 190) Interval @ "val" # &L XH & L% L7

FiPH Interval I20F L CHIKME val # B L T L7, (Interval lZval #2352 L IET
XFIHA.)

191

(SIMPLE 191) No assignment is allowed to Sets having both index and superSet.
(SIMPLE 191) 5~ & superSet % IR IZHFD & 9 ZRESICHTAEHEORAITITEX EFEA.
(T—% 7 7 A VRHDADFFEINLT)

BTN E THREGZROEEICTTARAZITEI L LI LA FERORMEGE Zor—
ATOHEZORANIEELSNTEY, HEEMOAD»FINET)

192

(SIMPLE 192) Problem in solve() before solution process (no result)
(SIMPLE 192) 7 )V I X A FEATREDE FERAITERA)

Numerical Optimizer 2SHIALFECL T — %I L F L 7.

193

(SIMPLE 193) Problem in solve(): XX
(SIMPLE 193) 7 )V 1) X A 9247 o0 fijHE XX

Numerical Optimizer 2355 @H I =T — 2RI LE Lz HIH D).

194

(SIMPLE 194) Problem in solve() (no result) XX
(SIMPLE 194) 7V ) X L FEATREDRE (RERAITE R A) XX

Numerical Optimizer 23515 @hIc s —%2RI LE L2 EBENARL).

195

(SIMPLE 195) Index with SuperSet error.
(SIMPLE 195) Index & SuperSet O %€ % il .

Superset L IRFOEEHEDORAFRHITIIFEVH Y 7.
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(SIMPLE 196) Objective function is constant.
(SIMPLE 196) HIBEHAS 2 v 2% v hEhoTWET.

() HIEBDSERMTH DL ENEFT VORI L > THLMI R T L7,

197

(SIMPLE 197) Set of fixed element cannot be a superset.
(SIMPLE 197) X ¥ N—7%3[E % L TV A %A% superSet & L THEHTA5Z LITTE EEA.

AW L > THEIE L7722 #E % superSet & LTHliBH) & LFE L7

198

(SIMPLE 198) The specified dimension in the .slice function is out of range.
(SIMPLE 198) slice % T & M7=k ITIT A T T

BI% slice DF1HIT slice LE ) L LTV AEGDRITHIUT TH L UEVDH Y 325,
T2 TNET.

199

(SIMPLE 199) Character-value("XX") appeared in constraint/objective definition.
(SIMPLE 199) X FHIME ("XX" ) 23Hl# A BB O ERICHN TV T 7.

FH XX AT HEASHRI R Ao %Pl T L7, Parameter DfHTA
L) AP SCFEFIS BN T AR D ) 9

200

(SIMPLE 200) simple_[f]printf() ignored Set object in the arglist.
(SIMPLE 200) simple_[f]printf() {Z5 B D Set + 7V = 7 b2 EBLL F L 72

(4:5) simple_[f]printf |X Set DTV EHA.

201

(SIMPLE 201) You cannot write constraint in simple_[f]printf()’s arglist.
(SIMPLE 201) simple_[f]printf() D5 | BEE I $ 2 L ROERIIHLBRTE THA.

#ll#) 3% simple_[flprintf() DFIFHEECIZRLA L £ L7-.

202

(SIMPLE 202) {...} appears inappropriate position.
(SIMPLE 202) {...} 281E L { e WFTICBN TV E§

T—=5% 7 7 A VRIXFHIN THARBO®ER 2 R .. OBIN DS AE T

203

(SIMPLE 203) Insufficient # of Data after {...}..{...} expected XX but found YY.
(SIMPLE 203) {...}..{..} IO & 2D F—=FABHDBAIETT XX FALETTAYY i D
9).

T—=5 7 7ANVOERE () IZBWT, BRI T -5 OEDER) £

204

(SIMPLE 204) Try to unlock Set with noname.
(SIMPLE 204) %Hi 7% L D4 % unlock() LE 9D & LE L7,

FHEHBOMBRL L, BIIESIN TV RWESIIHN LT unlock() 2PN E L7,

205

(SIMPLE 205) Any Set without name is already locked.
(SIMPLE 205) %l 72 L O HE A 13512 lock() SN7ZIREETT DT lock() ® I — VIEAET
R

(s OB OREL LY, BICHES SN TV WESITH LT lock() ZIF0°F L7-.
BEDE lock) SNTWVAHEWV)MEkLEDT lock() DI — VIIAETT
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206 (SIMPLE 206) Locked Set "XX" cannot be assigned.
(SIMPLE 206) lock() S M 7z4EE "XX" IZRATbILE L7z
A XX % LockO) 2L oTHY Z LTWBDIZ, AN ThbIE) & LF 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 EDKIZ, HEMLAT lock SN TV EES "XX" ITEFED
BmIhkoeLEL

HXX % lockQ IC&oTa Y 7 LTWBEIZ, HEfLAIL L o TH LWERINENS

NEIELTVET. YYNOT— Y REDHRTFICHENH ) 7.

208 (SIMPLE 208) Note: Skip auto-assignment to locked base Set in assignment to XX
(SIMPLE 208) XX DORF4E4 (lock ) ~O HEMC A IHIHI S F L7z,
Bh) A XX & Lock(O Ik oTH Y Z LTWABEIZ, HEMUAIL X o TH LW EEHS
BMINE)ELTVET (RERLL > THHRANF 2 v 7 DADE—FIZhoTWD
Bt omly).

209 (SIMPLE 209) Note: Skip assignment to locked superSet XX
(SIMPLE 209) XX @ superSet(lock 1) ~OLAIZIHI S L E L 7=,
(%) £A XX % LlockO [CLkoTHY 7 LTWwEDIZ, RADTORE)LLELL
(RREICE o THBRANF 2 v 7 DARDE— FiZho TWRHEOHT).

212 (SIMPLE 212) User Termination(at Model Expansion)
(SIMPLE 212) . —¥|Z X % il (8 7 IVEER)
KOBERHOBHICL—FIZL 2L F SN E L.

213 (SIMPLE 213) Warning from solve(): XX
(SIMPLE 213) & 7 V4TI L
(%:45) Numerical Optimizer & ) 245 XX 2351 F L 7-.

214 (SIMPLE 214) Warning constraint#XX reduce to "YY" (always satisfied).
(SIMPLE 214) fill#130 XX 13 DU T O3 U2 Sl T "YY" (FI2i72 S b).
(Bh) XXX OREFOFR, YY L) BO®EIZhN72 SN HH#XpHNE L.

215 (SIMPLE 215) constraint#XX reduce to "YY" (never satisfied).
(SIMPLE 215) fill#38 XX i PLTF O3NSl T3 "YY" (FIZHi7z Sz,
X G 0 XX) 13 TYY] I8l T, LTI hienZ ehibhr XLz 216
EREFICHN TS

216 (SIMPLE 216) Trivial and Infeasible constraint appeared.

(SIMPLE 216) %12 Infeasible 72 HI#AH N T L 72,

R XX DBEHOEER, YY LWV TEOHL NI T 0 TEZWHIHRSBNE L
(ROMIROWEE, MEIEFTATRTHLIEX b2 F L), 215 LEKEICHALT T
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217

(SIMPLE 217) Internal Error XX
(SIMPLE 217) NS [ XX

WL F — XX T7 (nuopt-support@msi.cojp ~NBHATSE L ZE W)

218

(SIMPLE 218) The header column have XX fields, but row#YY has ZZ fields.
(SIMPLE 218) (v ¥ —{FIZIZ XX D7 4 — IV F23H ) 925, YY HHDITIZ 22 o
TA—=NVEBEDHH TT).

F—=F T 7ANELTEHEZALNIZCSV I FANVDT 4 — )V FTS—T9.
CSVI77A4NDT 4= FEIZTRTOITR—THRITNIERD TEA.

219

(SIMPLE 219) Only the header row and no data row exist.
(SIMPLE 219) 5-2 5172 CSV 7 7 A WIZIZAy F—47L2H ) THA.

F—F T 7ANELTEHEAZONZCSV 77 A NIEAY F—ITL2dH ) THEA.

220

(SIMPLE 220) No data row exist.
(SIMPLE 220) 5-2 5172 CSV 7 7 £ MIZIZHEMTHEH Y THA.

F— TP ANELTHEZONTZCSV 77 A NVICIET—F L LTI TX BN E -
72X EHA.

221

(SIMPLE 221) Duplicate name "XX" ( field# YY and ZZ ) in the header row.
(SIMPLE 221) Z4 0 "XX" 53\ v ¥ —4fTCEHELTVET (74— IV FFES YY & ZZ 123
nTwE9).

F— T ANELTEHEZLNTZCSV 774 VDAY F—2RmTATLRITES L 3w
JTEHA.

222

(SIMPLE 222) Inappropriate field string "XX" at row# YY
(SIMPLE 222) 7 4 — )V N7 —% & L TA#EY) 2 30F "XX" BN TwE 7.

F—F T 7ANELTEHEZONZCSV 7 7 A VIGEELGLTEPRS>TWET,

223

(SIMPLE 223) Empty field at row#XX, field# YY.
(SIMPLE 223) XX fTH® YY TFHD 7 1 — )V K22 T

F—=FT7ANELTEHEZBNIZCSV 77 A NVIZZEDT 4 — IV BRI > TWET.

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" 2B AN FF—% "YY" 2 db ) L LI LA, 2D
7 7 A VIIEEF ZZ T OB T35 ) £ 7.

() F— 8774 NVELTHZONICSV I TANMDNOANT—2E52 L5 LTW
AEAEIE, ATy FITUANE—ATTRIFIUIR ) FEAD, FRULEOITEH ) 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, BUFIOFIIRT L LD ETOFNNFIL2rd) FHA.

F—FT7ANELTHZONZZCSV 77 A NVDRIZFOEPRY THA (RAFEOHK
BARDIELTWEF TV POERPSHBINT TN, TS EZTEY F
HA).

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, WPDITDT 4=V ENGERTLLTHbND) HBZETT.

XXEWHFTIV27 +2 2D ERXTIFATYS E X2, BAODITICRRZFZOIIE
BITNEWITFRHAD, 74—V FENPEBIZHA>TWET.

229

(SIMPLE 229) Error from XX, this object YY is not scalar.
(SIMPLE 229) XX D 2 — V% 4757247227 b YY IZAH T TEDH Y THA.

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.

BENEF TV 27 XX 57— 7 OIVT, YY &) FFRBROARKICH RS -
TWET.

= [1] 3.0 [2 3] 4.0 [5] 5.0 ;

(ETIVHNOERLTHNHEAINGAIC oI =S hEhEd).

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 % #H 9 % DIZWLE 7 Activity BER SN TV E LA,

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 M\ T & st 2 TEHOR $ 4 A H1C hard BI85 & LCilib L E
‘?—-
)
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
(B
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

(Bd) THELEEORRMIZZR ) 7.

282

(SIMPLE 282) mode XX defined at ResourceRequire is not used.
(SIMPLE 282) £ — K XX 77 ResourceRequire ICEFHZR SN TV EFTAMbILTHEHA.

(BE) THIELQEEORRIZR ) 4.

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.

() WMo RBORERIZZ ) $9.

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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(SIMPLE 288) Objective completionTime has negative weight.
(SIMPLE 288) H iIBI% (IR R DIEED5E TR R /ML) OEAIZHDEAG- 2 ST E
‘é—-

289

(SIMPLE 289) can’t treat as hardConstraint for Objective completionTime.
(SIMPLE 289) HB%L B DIEEDSE T REZH/ME) & hard Hl%9 & LT Fid ik
TA

290

(SIMPLE 290) can’t set weight to tardiness.
(SIMPLE 290) s BN/ MEIZH L CEAZZRET AFIIHK T A

(e

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 &
A EINTT)

292

(SIMPLE 292) can’t set weight to ResourceCapacity when use tardiness.
(SIMPLE 292) i} i1:8 Ui /MUERHZ B IRHIF IS EA Z R E T 5 F Tk E¥A. 2T hard
Hk & LTHbhEd

(&)

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 DA 5 7% 5 fill# DA O HIF 3 FZ TEA

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

(B
=

295

(SIMPLE 295) can’t define immediate precedence when use tardiness

(SIMPLE 295) #4313 A e /IMURFIZ AT SEAT R 1L e I R 2 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
FEA.
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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.

(B

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.
(B

305 (SIMPLE 305) ResourceCapacity "XX"’s weights are real.

(SIMPLE 305) ResourceCapacity "XX" |25-2 HDNI2HARAIZERO S OBH Y 3. IS
PDIETET.
(E&)
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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.

B i)
=1

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.

(B

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.

e 2ey)
=1

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)
BYEL T 7223w
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.
(B
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) cannot use sourceActivity when use tardiness.
(SIMPLE 325) #1121t /IMEER L2 13 sourceActivity I3V B2 FIZHK TR A.
326 (SIMPLE 326) cannot use sinkActivity when use tardiness.
(SIMPLE 326) #8312 1L /IMEER 12 1 sinkActivity (ZH VB FIZ R T EA.
327 (SIMPLE 327) cannot 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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(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

(B

343

(SIMPLE 343) two Activities’ index are inappropriate in modeOrder.
(SIMPLE 343) modeOrder #ill#® 2 D ® Activity ¥ T index 2387 ) 9

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) #f # # 1L i /MU X modeOrder #ill#) 7 B K 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).

SIMPLE~NZa7Jb BB NTT -8B T L



202 {382 A Numerical Optimizer/SIMPLE/mknuopt DT> —/Z&X vtE—Y
IS— | I5—Avt—7
&5 L
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.
(5
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.
(B
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 DI FI DT 1A, [ <=1 K [<= B H AV T [ >=1 K [>= =&
B DSHORZ L TwET.

count DRMDGIBOXDEAHEL THbDLELD 7.

X <=3 <= EH

Ex >= K >= B

DOAHEDIHETY (E, FRIZHYS T 2 EBO W hp—2I 34 m).

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
ER

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,

382 (SIMPLE 382) simple_|[f]printf with no indexed argument for output is done ignoring condition.
Use "if" to condition.

(SIMPLE 382) simple_[f]printf (& % IR TP Z OB DB 2O TEH I N E
T ST 5 RS> TS,

(L) IRF O %\ Parameter a % i \» T simple_printf("1\n",a>0); M X 9 I
simple_[flprintf DFEHR 2R L2 E 5T EMA I N T T, if(2>0){simple_
printf ("1\n");}D X HIZFELHB L TL 3w,
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(SIMPLE 400) the dimension of reference object XX and reference object YY are not suitable.
(SIMPLE 400) 284+ 7V 27 N XX EBWA 7T 27 b YY DRICHELE L EFLA.

401

(SIMPLE 401) reference object XX cannot be converted into vector.
(SIMPLE 401) Zl8+ 7Y = 7 b XX 1ZRXZ7 PVIZERTE T HA.

402

(SIMPLE 402) reference object XX cannot be converted into scalar.
(SIMPLE402) Zl8+ 7V 27 M XX 3 AH T —IZE|TE T HA.

403

(SIMPLE 403) because the dimension of reference object XX and reference object YY are not
suitable, inner product is not computable.

(SIMPLE403) Z8A 7V 27 M XX EBBA TV 27 b YY ORTTHVES LR WD, W
MFEIHTE 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) B84+ 7V 227 P XX LB 7V 27 b YY DRIEHEG LR W720,
BEHEIITE T HA.

405

(SIMPLE 405) because the dimension of reference object XX and reference object YY are not
suitable, multiplication is not computable.

(SIMPLE405) Z8A 7V 27 F XX EBBA TV 27 b YY DRTTVES L WD,
HIERTE A,

406

(SIMPLE 406) reference object XX and scalar YY are not compareable.
(SIMPLE406) A 7Y 27 F XX EA AT —YY BHKTE T HA.

407

(SIMPLE 407) because reference object XX is not square matrix, the trace of it is not computable.

(SIMPLE 407) IE 5115 Tz, A7V P XX DO ML —AZFIHETE THA.

408

(SIMPLE 408) not-square matrix object XX was given into the argument of logdet.
(SIMPLE 408) logdet D5 U IEHITH TH WA T =7 P XX 5260 F L7z

409

(SIMPLE 409) indexed matrix object XX was given into the argument of logdet.
(SIMPLE 409) logdet D5 IR FAAF EDITHNA T =7 P XX ABh5 26N F L7z
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410 (SIMPLE 410) function sum of reference object XX is not computable.
(SIMPLE410) Zl8+ 7Y 27 b XX @ sum 33 TE T ¥ A.
411 (SIMPLE 411) the multiplication of reference object XX and indexed parameter is not computable.
(SIMPLE 411) Zl4 7Y = 7 b XX & iRFAT & Parameter DFEFIIFTHETX EHA.
413 (SIMPLE 413) substitution for indexed reference object XX is prohibited.
(SIMPLE413) IR FMNEDSHEA 7V 2 7 b XX ITHTAHMRAREEEEh TS,
449 (SIMPLE 449) error occurred by matrix or vector "XX" arithmetic operation. Please try to write by
using Expression.
(SIMPLE 449) 175 F 721X 7 IV "XX" O CRHIEDFEA L F L7z, Expression & i\
TREB L TL 223,
450 (SIMPLE 450) Try to operate "YY" on empty set "XX"
(SIMPLE 450) 2D 84 "XX" 120 LT #1E YY" #4f7wF L7
451 (SIMPLE 451) Try to evaluate null-element.
(SIMPLE 451) 22O E O EZDOEAXOFHIEDOBII SIS L7z
452 (SIMPLE 452) Element "a" binded to Set, so cannot be fixed (new feature since V20).
(SIMPLE 452) B3 "a" 3 EREAZH o TV ADTHETE THA (V20 25D Lt
).
453 (SIMPLE 453) Element "a" passed to OrderedSet::position unfixed.
(SIMPLE 453) %3 "a" %% OrderedSet::position |Z[EE SN WTHEIN T L7-.
454 (SIMPLE 454) Null valued element passed to OrderedSet::position.
(SIMPLE 454) 22D %35 H% OrderedSet::position (2 &L F L7z,
455 (SIMPLE 455) The specified index in the .elementAt function is out of range.
(SIMPLE 455) elementAt FA${ T S N7 HFKF 5 X #HPASL T
456 (SIMPLE 456) Argument: "dim" ’s val have to be an integer greater than or equal to 1.
(SIMPLE 456) 5|4 "dim" ®fl% 1 LETR TR ) A

SIMPLE~NZa7Jb BB NTT -8B T L



Al SIMPLE DIS—/&EXytE—J

207

IZ5— | I7—XAv&—o
&5 BT
500 (SIMPLE 500) Argument: "nodes" must be a 1-dimensional set.

(SIMPLE 500) 5% "nodes" (& —KILDHEETHRITNIE R ) TEA.
501 (SIMPLE 501) Argument: "arcs" must be a 2-dimensional set.

(SIMPLE 501) 5% "arcs" | 2 RITDFEETRITIER ) TEA
502 (SIMPLE 502) Inappropriate class type in "[]" function.

(SIMPLE 502) BA¥L"[ 1" DEIED I A4 THIELLH ) EA.
511 (SIMPLE 511) Internal Error!

(SIMPLE 511) ¥ A 7 A NER D [ 3E

WL Z —CT3 (nuopt-support@msi.co.jp ~NBHAT S 72E )
514 (SIMPLE 514) No such file: "XX".

(SIMPLE514) IRD 7 7 £ WIdFFEHE L THA. "XX"
515 (SIMPLE 515) Must be Minimize/Maximize Objective.

(SIMPLE 515) Z Z {& Minimize/Maximize (H FEI%) THIFIE R ) A
516 (SIMPLE 516) No Minimize/Maximize Objective exists.

(SIMPLE 516) Minimize/Maximize (H W) 2SFE L THA.
517 (SIMPLE 517) Only Expanded Variable’s current value can be changed.

(SIMPLE 517) ZH(® current fli % BHTIZRDO L 9 & LT L7
518 (SIMPLE 518) Argument: inappropriate use of "changeable".

(SIMPLE 518) 5|%4 "changeable" O G 2SIEL K H ) FHA
519 (SIMPLE 519) Argument: "changeable" must be O or 1.

(SIMPLE 519) 5 %% "changeable" (21X 0 7213 1 LR ET H I ENTEX THA.
520 (SIMPLE 520) Max operation is not applicable to empty set.

(SIMPLE 520) max #/EIZZ2E ST L THEHTE TEA.

(B5) max B Z A LB, #@PRIEEE 0P EEGDLORKMEONITHRTE vy

FICFRENLT.
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521

(SIMPLE 521) Min operation is not applicable to empty set.
(SIMPLE 521) min ##/EIZZ2E G0 L GEHTE S8 A

(B5) min BRI U7z, $EPRIREIE 0D 2R G D72 D R/MEDIFAIT & iy
FIFREINET.

522

(SIMPLE 522) Empty selection appeared.
(SIMPLE 522) Z2® selection 28 F L 7-.

(BH) selection BIELZ A L7208, BIMEAE & 22 B 0-1 BEEEBAFAE L 2 WL EITIOR
EXAE 3

523

(SIMPLE 523) Empty alldiff appeared.
(SIMPLE 523) Z2® alldiff 238l £ L 7.

(BE) aldiff R A L7288, H18 2 52 MR HFIE L 2 WHEICFRENE
R

550

(SIMPLE 550) Elements of a empty Set are expanded.
(SIMPLE 550) 2255120 LTIRTORMEZL L) L LT L7

(B

551

(SIMPLE 551) Inappropriate semidefinite constraint on "XX". RHS must not have movable index.
(SIMPLE 551) 1751 "XX" 122 W T OPIEZEGFIROA DL —ZICEE ) THA.

PEEEFOLRIZ ali]l 7 &, 81 5 index o785 A= BENL EH LT T —
TY. aldl ZEDHEITIEHTEA.

552

(SIMPLE 552) SymmetricMatrix "XX" has index "YY" out of its dimSet.
(SIMPLE 552) & #4145 "XX" DA ¥ 527 2 "YY" A% dim TH 2 SN H DI TT.

FIEZ R DERDRTFA dim TH R ONZHH 2 1 ZAZ L T ¥, fTHIERORAA
ZOWTIZHBRA»EH SN EEA.

553

(SIMPLE 553) In a recurrence relation, evaluation of "XX" is circular.

(SIMPLE 553) #i{tXicBWT, 7YV 27 b "XX" OFFHMHEiAERL £ L7-.

WAL TER SN A 7V = 7 b OfEFHli 0@ CERILADPMERZ EATHD Z &N
HHIL X L. #ifblE LTAEETY.

554

(SIMPLE 554) Inappropriate evaluation in a recurrence relation.

(SIMPLE 554) #ifb X EFZFICIELL Wt 7V = 7 FOiHlidfTbn T L.

WL E 247V 27 FOMEDERETT, TOF 7V x27 FHYOFFMPEF SN E
L7z, @b TR INL A 7V =7 + OMEEHliE, it g RkPiZi3frz A,

555

(SIMPLE 555) In a recurrence relation, to use "setOf" is forbidden.
(SIMPLE 555) #ifb 2@ #HE I "setOf" 29 Z L3 TE T HA.

WX B2 F T V27 FOHEDEFRET T setof BEAMEH ST L2 Wit ERHE
Tt setof BEZEHCTX A
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556 (SIMPLE 556) In a recurrence relation, to define constraints or an objective is forbidden.
(SIMPLE 556) #i{b2E &b il XL HBEBOERIITE LA,

WLRXIC L 247V 27 FofioEsFET T, RN HWEROER I T L.
LACE R TR HWEBOERI TS IEA.

557 (SIMPLE 557) No data in dat file.
(SIMPLE 557) 5- 2 6Nz dat 7 7 A WICHER BT — 2 05H ) THA.
(B8

558 (SIMPLE 558) It is not possible to specify the "type=maximize" in Minimize.

(SIMPLE 558) Minimize Tl "type=maximize" Z{§E T 5 Z LI TE FHA.

559 (SIMPLE 559) It is not possible to specify the "type=minimize" in Maximize.
(SIMPLE 559) Maximize Tl "type=minimize" #{§E 35 Z LI TEZ T HA.

m Numerical Optimizer DIS—/Z& X v E—Y

Numerical Optimizer XKD § % T 7 —/&HE X v L — T3,
e Numerical Optimizer AT OFHE TR S 7z L 7 — /&

(NUOPT ¥ 5) Io—/BEXyb—Y

e NNTXA—HFI|CHT LT/

(PARAMETER %) ITI—RXAvt—3

e MPS 7 7 A WIRIRER Kl S e o 5 —/2&h

(MPS FILE &%) I5—RXvyt—

o LP 7 7 A WVIERER T S/ T — /&

(LP FILE &%) I5—RAytb—

DATEIHTY. TI—RAvt—2IF, EERDICHNENFET. SIMPLE U— FEJ 22— VOAIZIE

ex2.smp:10:error: (SIMPLE 193) T XANELTREORE

ex2.smp:10:error: (NUOPT 10) IPM iteration limit exceeded.

REDEHIT, SIMPLEDL T — Ay t—=VO—FL LTERENETH, THEET) ¥ /Sl
SIMPLE 7% Numerical Optimizer Z#2H) L TV 252> T 5720 T
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Numerical Optimizer DIS—/Z&Xvt—Y

IS5 — BT AMBHORBIC BN L] EHDHTT—DLEIIE, 7 74 VA~OEEER
EICET AN TR IRA. BEIDH D EH DT —DLEIITREMED RN e WFEZ —b
AL ET.

I

B
don U

—_—

(NUOPT 1) memory error in preprocessing.

HIALEEER CRT A £ ) 2%, Wi EE A — N—LE L7z (4L

(NUOPT 2) infeasible (linear constraints and variable bounds).

RRIZHFI R 25 0 BT BREE O 72 D I ZH AT infeasible & 72 5 T\ 5 Z & HYETALELER TR
maInE Lz %L

(NUOPT 3) neither valid objective nor constraint in this model.

E7V (RE) CHWEES S0P H ) A, B2 L)

(NUOPT 5) infeasible variable bounds.
(NUOPT 5) infeasible integer variable bounds.

BRI D U IEBEFEH O T REF O 720 2T infeasible & % - T2 2 & ASH]
B CHIM SN T L7, CERBEBABEEIEIER T 282 ETRZRS ATV AYE
SFICHAELIT.) MR L]

(NUOPT 6) unbounded (linear constraints and variable bounds).

POIEHIR & 28O TR S RE O ERGER A TR L1375 5 5w 2 & DSHLEE CH E S
nE L7 [it%z L)

(NUOPT 7) internal error. [[NERIV —F ~ 4]

WL T =254 LE L7
(nuopt-support@msi.co.jp & ZHifE < 223w, [fEHIZ% L]

(NUOPT 8) memory error in optimization phase.

RIS B W T EA ) MR E 2 A — N—L X L7 [l L)

(NUOPT 9) step reduction limit exceeded.

ERRE T IV TY X LIZB T step reduction DREAGE X, wBLETHIEEF->TLE
WE L2 (MTARWRHEIZERER T VT Y X228 L7465, B2 infeasible T
HELEITEEIT). B Y]

10

(NUOPT 10) IPM iteration limit exceeded.

WREEO RS ERZBRZ F L2 (FRIERICIRE L 2 W4a12id 150 [mTd. /<
5 X —% 7 7 4 VHh 51 criteria: maxitn =300 & L CRETAH I ENTETT). LD
H0]

11

(NUOPT 11) infeasible.

B FETANRTH L EHESNET L2 BEH Y]
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B H

do

IT—XAyt—2

SitEA

(NUOPT 12) heap memory for NUOPT process exhausted.

(NUOPT 13) unbounded.

MEDREMPHRTENZ EPEINT Lz, BHH 0

14

(NUOPT 14) integrality is violated.

BRER 2 SUREICRAREDNN 2 8 L2720, BEERDPERLE %o TR WE
HhEhTwId. HdH0)

15

(NUOPT 15) F-{%:44 misapplied to ] &

ML R I BARE S B S E ) E LCwEd. (% L]

16

(NUOPT 16) Infeasible MIP.

RAEBETE M EICEBRSHEE L W2 E2%h 00 £ L7z (LP/QP #RFAES I X
$9). HHdH D)

17

(NUOPT 17) B & B node limit reached (with feas.sol.).

SEREEICBOWTAERT AT ERS LRE2#z ¥ L7, REMRTHLIRIAIETH D
FHAD, BEMIIESNTWES. (branch:maxnod ZRE L72HE). [HHdH D)

19

(NUOPT 19) B & B node limit reached (no feas.sol.).

17 HFEECTED, BE@EIHONTWEEA. LP (QP) A I NET. [#
]

20

(NUOPT 20) MIP iter. failed (no feas.sol.).

SREREEDO N — 7B CHMEMRESE I XL > TERBLT L. BEEIE STy
FHA. LP (QP) MMM ENT Y. (EEH D)

21

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

BRGET L 2 % T % 356 O Numerical Optimizer O EJRFHE] 25 EBRZ B2 £ L7z, &%
BMTHLWAEED ) THAD, BHIHIIH SN TV E T (branchimaxtim & 7% E L7236
U180 ]

22

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

20 K% LF L TYA, BEEIPESONRTHWEFA. LP/QP BN ST 4. i)
H0]

25

(NUOPT 25) Can’t open file in current directory [no 7 7 £ JVF$H made]

() 7740V (sol 77 A NE) OF—FT VIR LEOTH 7 7 A V&
TWIHA GHEIMMTbhET). %L

26

(NUOPT 26) LP/IP module cannot handle NLP.

LP/IP €Y 22— VCIERIEFIMMEZ ) LE L2 IR L]

27

(NUOPT 27) SIMPLEX iteration limit exceeded.

HWAREORENBO FIRE2F— =L T L7 [ hd 0]

SIMPLE~NZa7Jb BB NTT -8B T L
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B H
do

IT—XAyt—2

SitEA

(NUOPT 28) higher-order method is only for LP.

FERIEE I R HUERT R O W RESEH S X ) L LTwEd. (i)

(NUOPT 29) iteration diverged.

MOERHIES N OW LSRR L L Lz, HIH 0]

30

(NUOPT 30) terminated by user.

I—FORRIZEVEHREOME 2T L7z, 5 1)

31

(NUOPT 31) B&B terminated by user (with feas.sol.).

RRGEE DT P L —FOHRRIC L VEHEOTE 27V L7z, Rlff T H 5 MRiLid
b EEAN, BEBIBOSATVET. HIEH D]

32

(NUOPT 32) B&B terminated by user (no feas.sol.).

3HFEF L TYA, BEEIGONTVEEA. LP/QP A SNE 3.
»H0]

33

(NUOPT 33) Bound violated.

RO LETREABEIER L TWL@BMENTHET. #EXL TV, 7 7
AV (ks0l) T'INFS"EFERENTVET. 27— LoEw (HRHRLEHOMHED F —
F—DEMEL) MELEDITET. NAETHC TV EEEIEEIEEFEEZ NS
LCHEITTHLENHY 3. BHIH Y]

34

(NUOPT 34) Bound and Constraint violated.

B LOHRHRO ETFRAFREICERL L TV A@RBISTwET. ERXLTWS
TEFTL, 7 74V (¥s0l) T'INFS"EFRENTVET. A7 — o (HHlFHXPE
BOMEDOF — 7 —DENH L) BEEEbh TS, WHEETHO T LA AL
GRS LTETTHLERDY 3. (IS D]

35,36

(NUOPT 35) Constraint violated.
(NUOPT 36) Equality constraint violated.

XD ETREARISER L TV A ERTnE . @ L T AT, f#
7 74V (ts0l) T'INFS"EHERENTVET. A7 —LoEw {HIFHXNPLELHOMHED
F—F—OENE L) BEEEbNTE T, NEETHC TV A1 IE L2/
SLLTCHEITTHLESHYET. HLIH D)

37

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

options.maxintsol THHE L 7250721 OBEHEI R SN DO THREE 2 IR L F L7-.
R 18 0]

38

(NUOPT 38) dual infeasible.

A& — MRS NS RO EAAED 70 v A TEITATRESRIB SN E L. [f#
W0

SIMPLE~NZa7Jb BB NTT -8B T L



A.2 Numerical Optimizer DI S—/Z&X v tE—Y 213

I5— | Z7—Avte—7

&S B7L

39 (NUOPT 39) IPM iteration timeout.
options.maxtim TiX & L7z LT, WHREORES Y A 277 ML E L7z [l
kR

40 (NUOPT 40) SQP iteration limit exceeded.
SQP (Isqp,tsqp,slpsqp) PFAEAS FIRZBZ L7z MOTVT) XL 2 BHL 723,
U T18 0 ]

41 (NUOPT 41) SQP internal error.
SQP (Isqp,tsqp,slpsqp) DFEITHIZHNTM LT T —PRELF L2 o7 VIT) X2 %
BRLLZZ v, [EER L]

42 (NUOPT 42) You cannot apply crossover for MIP

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

SR RE L DFELTHIZ, options.maxmem TRXE L7z A€ A —N=25Z ), FET44E
LU F L2, EamMRiidftonTteId. Mhhdn)

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

SIAZBRELE D FEATHIZ, options.maxmem TRk L7z A€ A —N=25R 2 ), FEfT424E
IELFE L SETRBEAESNTUWIEA L]

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

RO ED options.gaptol TH-2 HM72 L) b/hEL %) FL72DT, HiREd% &
IELES. BB Y]

47 (NUOPT 47) Integer Variable 25 (%, should be declared as "binary".

0-1 BEABUNDOBBERPENTHE T, wesp 3 —ROBEELEKEZR) ZLHTE
TEA. DL

48 (NUOPT 48) Variable Z %% appear in two selection ().

Z D E® selection IZF 72AS o THNTW S 0-1 BEERENT Lz kL]
49 (NUOPT 49) Variable Z: %4 is fixed to infeasible value.

0-1 BHAEKA 0, 1 DHoicEEshE L. [k L)
50 (NUOPT 50) Both of two variables Z%${%: 1 and Z (44 2 cannot be 1.

L1 EEEAL 2O 1 (B—0 selection ICHNTWAEDT) MG 112452 L
MNTEIHA. RN L]

51 (NUOPT 51) F-{}:44 is currently not available without SIMPLE.
wesp 3 & U global (& SIMPLE 2 & - TEFR SN MEICKH L TORAERTY. [HN%
L]

52 (NUOPT 52) All variables in selection statement#4(F fixed to 0.

KT BT RTOIICEEEINTWDS X ) % selection () XA [HFE] HFHICHN
FL72 Wl L]
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B H
do

IT—XAyt—2

SitEA

(NUOPT 53) Constraint #3044 s weight is fiii should be -1 or non-negative value.

HAELTIR-1 D LKRBIFADEZEGZRIETR) TRA. (%L

(NUOPT 54) Constraint #3044 s weight is fifi should be -1 or non-negative value.

HALLTIR-1 D LKRBIFADEZLGZAITR) THA. (% L]

55

(NUOPT 55) exterior solution obtained.

Sk (lepmjtepm) AAFEAMF 2 BT W2 ML L LA /87 A =% exrho (7
7AWV ME1.0e4) ERESKET S LEHRALWRMEDSDH) A, THLTHIDLT—
BB EIE, MEPEITATRTH LR D) . (HiiH 0]

56

(NUOPT 56) 7 K7 »{&# not installed.

HEDT K4~ (global, DFO) 754 ¥ A b=V &N TR WIRET, HEOT K+
BREAFIHL LY L LFE L.

57

(NUOPT 57) You cannot use any method but "rcpsp” for model with Activity.

Activity DEFDHAHIZDED LT, repsp DA DO AV vy FEBEHLEHIELF L [#
Wz L]

58

(NUOPT 58) You cannot use any method but "rcpsp” for model with ResourceRequire.

ResourceRequire DEFRDH HIZHMED LT, repsp UMDYy FEBHL L)L LEL
7. IR L]

59

(NUOPT 59) You cannot use any method but "rcpsp” for model with ResourceCapacity.

ResourceCapacity D EFHENH HIZHHDHD ST, repsp UMD AV v FEEHL L) & L
L7z iz L]

60

(NUOPT 60) You cannot use any method but "rcpsp" for model with tardiness and

completionTime.

H B BE 7S tardiness/completionTime (ZFE SN TV A DIZH D 5T, repsp LISt D 2 v
FEERHLLSELELA BHEIORL)

61

(NUOPT 61) You cannot use any method but "rcpsp" for model with sourceActivity.

sourceActivity DERDHLICHHDL LT, repsp IO AV v FEFEHL LI ELF
L7z 7% L)

62

(NUOPT 62) You cannot use any method but "rcpsp" for model with sinkActivity.

sinkActivity DEFRDHSHICHEDL LT, repsp DDAV v FEBHLEIHIELEL
7z, R L)

63

(NUOPT 63) You cannot use Variable for "rcpsp" .

repsp (& Variable W2 HAMRE A, IR L]

64

(NUOPT 64) You cannot use IntegerVariable for "rcpsp" .

rcpsp & IntegerVariable (FHWV 2 FHAHRERFA. [E % L]

65

(NUOPT 65) failed to generate any initial solution

repsp (ICBWTHIIIRA IR L L7z, [l Z% L)
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B H

do

IT—XAyt—2

SitEA

(NUOPT 66) can’t find feasible solution.

repsp (X BV THEITREMRZ G2 FES R FCATLZ I 172 L]

(NUOPT 67) DiscreteVariable (Z#(%) ’s bound: [a,b] and domain: {..} conflicts. (Regard

Bound as a definition).

DiscreteVariable DEFHR I N/#PH CIXili72 T2 DTELWVWETERES 26N F L
7o 7L

68

(NUOPT 68) can’t open saveFile for restart

repsp ICBWTY A Y — MEWMERGFTE2HD T 7 A Vet —T Y HRFHEATL[H
WAz L]

69

(NUOPT 69) can’t open loadFile for restart

repsp ICBWT Y A Y — MERZGHAALLDDO T 7 A Vet —T Y HRIHATLL[H
WL

70

(NUOPT 70) initial order is invalid between XX and YY . activities related imprecedene have to

continue.

repsp (CBW T E LCAEZIEFTG 2 5N F Lz EAikfrflf I BERs 5
Activity OMEFFIZEKE L T2 lFud %) A, % L]

71

(NUOPT 71) initial order is invalid. XX’s order have to be previous to YY by way of precedence.

repsp ICBWTHIIIFH L L CARIERIEFE G 2 5 FE Lz, SBITBRIH 5 Activity X
ZOMFERTFONLTIER ) FHA. EBIIR L]

72

(NUOPT 72) infeasible MIP (preprocess).

BALBIZ B W CTEITWRER A L FHE L T L7

73

(NUOPT 73) Continuous Variable Z %1% cannot be included in model for wcsp.

WA E GO MEL wesp TIRZ D E LE L7, wesp IZ#HEEZH/H) 2 L3 TEF
HA. %L

80

(NUOPT 80) # of variables(MM) reached size limitation for XX (NN).

HIAE BV O Numerical Optimizer €Y 2 — VI H 2 EBOEOHIRD /-0, ZoOfEE
R LidTETRA. AL

81

(NUOPT 81) You cannot use any method but "wcsp" for model with DiscreteVariable.

DiscreteVariable % & & MREIC wesp DALO HEITEHTE T A, IR L]

82

(NUOPT 82) Trust region too small

B D Z 5GBSR L 2D TRIEBAVNS S 2 ) XX L0 TEITZEELT
ERL AR

83

(NUOPT 83) Feas.sol found (numerical error in B&B).

SRBUE R B CHMIRIEA A, FATURIE D & 0  L7odt, BoBtEo i
EH 0 FtA. RIS
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I3 Io—Xvte—7
&S B7L
84 (NUOPT 84) You cannot use "wcsplp" for model with nonlinear functions.
wesplp (ZIERIE 2B E SO REICITEHTE EFEA. % L]
100 (NUOPT 100) Cannot open NUOPT License file:
"XX".
UNIX/Linux iD I A4 £V A7 7 A VEHL ZENTEXTHA.
101 (NUOPT 101) Invalid License file:
"XX".
UNIX/Linux RO 5 4 £ ¥ X7 7 4L VORNFICHEED ) $7.
102 (NUOPT 102) Machine key(YY) not consistent to License file:
"XX".
UNIX/Linux fiD 54tV AT 7 A VBTHHOT Y Y EBESELTHWIERA.
103 (NUOPT 103) License expired on XX days ago
RO AE T LT 7.
104 (NUOPT 104) Invalid License limit
105 (NUOPT 105) Cannot get license information check machine configuration.
106 (NUOPT 106) Incompatible method called for library for IPM(libnuopt64ipm[_nolapack].a).
KB LP NS 4 77 ) solvelLP64 13IRE S NIBEZMATVWEEA. 7477
1) solveLP % THIH < 723 .
110 (NUOPT 110) CF failed at getcky
IEEMETHENTANG 2 5N, TVAF—RICRIMLE Lz, R4 L)
111 (NUOPT 111) CF failed at logdet
Ay PEEEHRERICBWT, IEEMETRWTHIA S 2 60, TV AF—5Ic kML
Tl %L
112 (NUOPT 112) InvMat cannot obtained at calxx1
WATH 2RO BRI L L L. [ 2% L)
113 (NUOPT 113) GSEP failed at minevl
— AL A E & BEE A A ISR T 2 HPTE EEATL ., 4L
114 (NUOPT 114) trianglization failed at minevl
=EALICRB L L7 (IR L]
115 (NUOPT 115) Minimum eigenValue cannot obtained
/ANEAEOERIRM LI L. % L]
120 (NUOPT 120) PDgap is too large[PDfeasible]

TR F Y v THTNSL o2 0NIZ, 27— ELELZRTHLELL £
I - RO RE O FAT R - ST E§. RIS )
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Io—

IT—XAyt—2

SitEA

121

(NUOPT 121) PDgap is too large[Pfeasible]

FRF Y v THTHNSLBORCNIZ, 7= ELEL2RTHLELL &
FEOFEATH R 23T d. (S 0]

122

(NUOPT 122) minus stepsize detected

ETHEREAT v THA XIZAOES B INE L7z, 2 aust ICEE L THBRAL
(23w [RHN7%R L]

123

(NUOPT 123) The SDP constraint cannot be treated by specified algorithm.

FILEMHFIRI DAL T2, FIEEMFRZHRTE 27T ZLAHPRRRE AT
TEA. HHDZRL)

124

(NUOPT 124) No SDP constraint is detected.

FIEEMBERTHEH O 7 VT X A05E SN E L7208, FIEEMEFIRSHFEEL IEA.
U7 L]

126

(NUOPT 126) type semicont/partial is obsolete.

HAE A B & AR 2 KL Numerical Optimizer V15 X W BEIE S E L7z 17 L]

130

(NUOPT 130) WCSP_LP misapplied to NLP.

wesplp DSIERUEREICEH SN TwE 7.

131

(NUOPT 131) variable range error.

wesplp TR AT Z | A AOBPARMERLZLKHLES. 20T -3, ETHEH
Rz 72 TEEPGFIEL R WERMDPHFAELTWwAZ L2 LET. Fl21EX, L TRER
MWENETIN 09,02 TH A L) BEBPHFET %G, SOOI ALY

132

(NUOPT 132) overflow

wesp @ target X hard penalty OESAH, soft penalty DFESAEAY INT_ MAX ## 2 CTL F -
72Tl ERLET. FEHOLETHEAINT_ MAX 282 CWelb 2oz g —25i)
EXUESR

133

(NUOPT 133) no feasible solution found

wesp DSRIF A AT o 7o Z W7 TP B ON o722 L2 KL T

134

(NUOPT 134) hard penalty overflow

wesp SRf#EH D hard penalty 2% overflow L TWAZ 2 %2R L 3. 1IEL {RKMIFTHNIT
WALIREEIEH D AL

135

(NUOPT 135) soft penalty overflow

wesp SRIF#% D soft penalty Y overflow LT Z &2 KL EF. IELRFEIfTDODRTY
HLIRGEIZDH ) FHA.

136

(NUOPT 136) failure in analyzing the system

wesplp N TORFI R HIWBER OB KM L 72 L2 KL £ 7.

137

(NUOPT 137) internal error.[wcsplp]

wesplp A ICBWCRIR L 7 =2 U72BBICE RS E .
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I5— | Z7—Avte—7

&S B7L

141 (NUOPT 141) mtxfree parameter error
mtxfree D72DDINT A —F OFRFEIFRD DB ) 3. nuopt.prm & THERL S 728 .

142 (NUOPT 142) mtxfree option is valid only for higher-order method
mtxfree & higher order TOMAfHH Z L 2STX 5.

143 (NUOPT 143) mtxfree failed to solve linear equations
B CHNL — R RAART E-ATLIZ. A DT 535813 mixfree &
FFITRFLTLZE V. WODPDNT A= S ZET L ETHIT S L9 1T H 20
b LFHA. 5FHllIZ nuopt-support@msi.co.jp IZBHWVHEHE {72 & W,

144 (NUOPT 144) mtxfree cannot deal with free variables
mtxfree TId B TR L ZWARISHIE LTV LA, TV EHET 520,
mtxfree Z S FTITRKMFEL T ZE W,

150 (NUOPT 150) asqp misapplied to nonconvex QP
FEM RTINS A R R R ET S h ) E LT T,

151-165 | (ff]) (NUOPT 156) irowA[0] = 9 should be in [1,3]
solveLP X solveQP FATIRFIZH- 2 725 U AH ) £§. & L < 1Z[ Numerical Optimizer/
SIMPLE /M Eff&fe~ =2 7V | % TR 28w

166 (NUOPT 166) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for
variable)

167 (NUOPT 167) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for
constraint)

168 (NUOPT 168) Invalid [int/double/string] value #¥5 X — # i for nuoptPrm options. 7X 7 X — %
%
options. 787 X — ¥ % |Zfh o TSR E E N TV E T

170 (NUOPT 170) unknown operator for global module appeared.
global (IZTHHTE VBB HH I T L.

171 (NUOPT 171) upper or lower bound of integer variable is too large.
BRARO ERED L G T REOMEHMEA INT_MAX (int OfAME) 2B TwE
R

A22 NSA—HFDIS—/BEEAXAYE—Y

nuopt.prm ¥ 721 options % V> 7z Numerical Optimizer D/3F X — ¥ ZHED LT —TY.
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H

IS—XAvyt—7

BH
do

SitBA

—

(PARAMETER 1) Syntax error in parameter file.

NG A=F T 7 ANORBICTT =B EnT L7

(PARAMETER 2) Parameter file is empty.

NG A—=F T 7 ANHPEL BIZRoTWET.

(PARAMETER 3) Invalid %! %, value i for parameter /85 X — % %4,

N5 X —=F LI L TABY R EAREINTOET OS5 A= 7 74 VPSB85
A—F %52 B550RIEELET).

(PARAMETER 4) Internal error [[NFERV —F > 4]

INTG A =5 DIFREITH V—F Y IZTHERLT 7 —23%84: L % L7z (nuopt-support @msi.co.jp
2T 728 W),

(PARAMETER 5) Invalid option in nuopt options.

AMPL MG — FE T 2 — W H8 T X — ¥ % G A LB Z L nuopt_options (2 MR 72
FIA=FABEER TV L7

T A—=F T 7 A NVDOFLRBRICT T —=PEELEE (9 —F5 1) IV TXA—=F 7 74 Viik
AR SEEAEMIIZHBIN 2 A v b=V DBFRENETTOT, PETEEIILTLEZS N,
I —DHBEINTA—=FT 7).

begin

maximize

method:trust

criteria:eps=1.0e-8

PR

<reading parameter file: nuopt.prm >

nuopt.prm:1: begin

nuopt.prm:2: maximize

nuopt.prm:3: method:trust

nuopt.prm:4:error: Unknown category criteria:eps=1.0e-8 ATHDED)
nuopt.prm:5:error: end command is needed. (end THD - TV \Y)

(PARAMETER 1) Syntax error in parameter file.

A23 MPS 77/ ILDIS—/EEXvE—I
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B H
do

IS—XAvyt—7

SitBA

—

(MPS FILE 1) Failed to open mps file: 7 7 £ V4.

MPS 77 A VDF—TF 20 L T L7

(MPS FILE 2) Undefined row name: 1744.

COLUMNS/RHS/RANGES t® 7 ¥ 3 VIZREZEDITHHNT L 72

(MPS FILE 3) Internal error.

WL T =25 L F L7
(nuopt-support @msi.co.jp (2 ZHFE < 72 &)

(MPS FILE 4) Syntax error in & 7 3 3 » 44 section.

(ko7 varv] ORTErZ Yy a vy ToXETT—25ELE L.

(MPS FILE 5) Too many 'INTORG’ markers.

INTORG’ ¥ — /1 —4T7 £’ INTEND’ ¥ — # — 7O W T EHA. CINTORG ¥ —
H—ITH%TEET.)

(MPS FILE 6) Too many 'INTEND’ markers.

INTORG’ ¥ — 41 —4T &£’ INTEND’ ¥ — /1 —{TORMISAPN TV FEFHA. CINTEND ¥ —
H—FiN%TEET.)

(MPS FILE 7) Unknown marker: 7 4 —JV F 3 D%

INTORG’,INTEND’ U D~ — 7 =108 L7-.
(Numerical Optimizer ® MPS 7 7 4 WVEFHERIL INTORG’ ) INTEND” ISV D~ — 71 — 1T % fif
RLEEA.)

(MPS FILE 8) Undefined row: 1744 in HESSIAN section.

HESSIAN £ 7 ¥ a Y OZIROEMNIMT 51784 LT, ERINTVLRWHoNRHNE
L7.

(MPS FILE 9) Undefined column: 2 ${# in HESSIAN section.

HESSIAN £ 7 ¥ 3 Y OFBEZOYFI# /R THROEREL L LT, BERINTVWARVHO
BENF L7

10

(MPS FILE 10) row: 1744 appeared more than once.

ROWS t 7 ¥ 3 YIZH—offan U EHA T L7z

11

(MPS FILE 11) Specified bound: BOUND 7 — % 7 “\JV not found.

NG A= T 74 VTIREE N (mpsfile: bound = BOUND 7— % 5 X)V) 5 X)L % F§D
BOUNDS 7— % MPS 7 7 £ WICIZIFHEL THA.

12

(MPS FILE 12) Specified objective: H i BI%44744 not found.

INTG A —=%7 74 )VTHRE SN (mpsfile: objective = HBIEATS) i % F2 HIYE
BATHIMPS 7 7 A WIIIHFFEL $HA.

13

(MPS FILE 13) Specified rhs: RHS 77— % 7 “X)JV not found.

NG A—=5T7 7 A VTIE SNz (mpsfile: ths = RHS 77— % T N)V) 7 X)L %D RHS
F—FDMPS 7 7 A VIZIZHEAEL THA.
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I5— | I57—XAvte—7

&5 BT

14 (MPS FILE 14) Range data: RANGE 7" — % J “N\)U contains unsuitable row.
[RANGE 7— % 7 \)V | %D RANGE 7 — ¥ B HMBEATICH L TOIRELITTo T E
ER

15 (MPS FILE 15) Specified range data: RANGE 7 — % 7 v\ )b not found.
INTG A =47 7 4 VTHRE SNz (mpsfile: range = RANGE 7°— % T N)) T XV & FFD
RANGE 7— ¥ 25 MPS 7 7 4 MIZIIAFTEL HA.

17 (MPS FILE 17) Undefined column name: Z£$%4% in INITIAL section.
INITIAL £ 2 ¥ 3 VIZER SN TR WERH BN T L7

18 (MPS FILE 18) Bound spec. on column : Z%{%: should appear earlier.

() 284 SBT3 ETREEOBNL DL VA TRTIEL ) FEA. (WA
ICRRENZLDIIH L TOARIDRA v b=V ShEd.)

19 (MPS FILE 19) (- column(s) appeared disorderly in BOUNDS section

(15) BOUNDS section (2B T [#5 ] HOLBOIHN L WHFEIEETY. (27— 18
R o T IEINET.)

20 (MPS FILE 20) Memory allocation error.
T 7 A NDFEMPAREIZRAE) LT —HFELE LT
21 (MPS FILE 21) Undefined column name: Z£#(%4 in BOUNDS section.
BOUNDS section (2B W TEFHK SN TWARWERAMBNE L7
22 (MPS FILE 22) Hessian is implicitly bound for hlinexistent objective.

HESSIAN £ 7 ¥ 3 ¥ TIIEERD 9 HIZ (T zHETd) HIBEEIIH L TROIED
MEISNTVETA, MPS 774 Micide HWBEEISHEL FEA.

23 (MPS FILE 23) Same bound spec. on column: Z%{%4 appeared more than once.

BOUNDS section T[4 | (2B L TR —OHI#RES ZU Rfrbh E L7,
24 (MPS FILE 24) Column : Z %% has bound specification FX and other.

BOUNDS section T [ 84 | (2B L T FX #ll#) &ML HF R E D FFH I Tb I E L7z
25 (MPS FILE 25) Column : Z%{% has bound specification FR and other.

BOUNDS section T [Z84 | (2B L T FR fil#y & o HIFFFEAFIF AT T L 72
26 (MPS FILE 26) Column : Z %44 has bound specification LO and MI.

BOUNDS section T [2%4 1 (2B L T LO il & MIBIF$RE DR TD I E L7z
27 (MPS FILE 27) Column : Z %44 has bound specification UP and PL.

BOUNDS section C [Z %14 ] (2B LT UP #ll#) & PL #l#3R & 28I ATbiv g L7z
28 (MPS FILE 28) Unknown bound specification 7 4 —JV F 1 D%

BOUNDS t % ¥ 3 »IZ LO, LI, UP, UL, BV, PL, ML, FR, FX DAt D F N v 38l g L 7-.
29 (MPS FILE 29) row : 1744 appreaed more than once in 2 7 ¥ 3 ~ 44 section.

RHS tZ7 ¥ a3 VBLURANGELZ ¥ a VITBWTH—DITLBED EBHNE L7,

SIMPLE~NZa7Jb BB NTT -8B T L
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I5— | I57—XAvte—7

&S FiEA

30 (MPS FILE 30) Unsupported section. 7 1 —JV F 1 ®HN%
Kb ot s v a v ahBnE L.

31 (MPS FILE 31) Bound of column %144 infeasible.
IR B B GAMDFAT A RE T

32 (MPS FILE 32) Invalid mps file.
ZOMOBHTHRARL I ENTELVT 74V TT.

A24 LPI77A4ILDIS—/EEXvE—Y

I5— | I57—Avt—Y

&S B

1 (LP FILE 1) Failted to open Ip file : 7 7 £ V4.
T7ANDF =T IR LE L7

2 (LP FILE 2) Memory allocation error.
T 7 ANDRMPARFIIRAE) LT =0 FEL T L7

3 (LP FILE 3) Internal error.
MNEBL 7 —23%84 L L7z, (nuopt-support@msi.co.jp (2 ZHAE < 728\, )

4 (LP FILE 4) Syntax error.
WXL —hRoMn) L.

5 (LP FILE 5) Non-ascii char appeared.
FEASCH XL HHN T L7,

6 (LP FILE 6) The order of sections is wrong.
7 a v ORI HE S TW»Ed.

7 (LP FILE 7) Variable Z ¥4 appeared more than once in :.44.
6] —DZEHD—2>DRUZ L EHnF L7

8 (LP FILE 8) Term 2 ¥4 * 22 %% appeared more than once in 3 44.
F—DEP—2>ORICEY EBNF L7

9 (LP FILE 9) Undefined variable name : Z 4.
RERDEBLHBNT L7,

10 (LP FILE 10) Lower/Upper bound of variable 22 $(# appeared more than once.
[{] — DERIIX§ B BRI T L2

11 (LP FILE 11) Bound of variable Z#14% is infeasible.
ERBIZOWTHE LR &P 526NhE L.

12 (LP FILE 12) Length of name %4 Hi... is too longer.
ERRROUHFRETEET. Q5 XFETTY.)

SIMPLE~NZa7Jb BB NTT -8B T L
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I5— | I57—XAvte—7

&S FiEA

13 (LPFILE 13) £ 7 ¥ 3 ¥ %4 section unsupported.
Ko s v a vanEng L.

14 (LP FILE 14) general/integer/binary section appeared more than once.
f—Dtra BB EBENE L

15 (LP FILE 15) Invalid lp-format.

WHIBTEX W7 74 LV TT.

m mknuopt DIS—/EEXvE—Y

RKROFZETFTNV T 7ANVOEN FEEOLS —/2ZE Xy b — YV —ETT.

I

B
dn U

IS5—Xvyt—%

L7

[y

(MKNUOPT 1) EF NV T 7 £ W22 TY.

E2O5NEFVT7ANVICETFLVEBREDH Y FHA.

(MKNUOPT2) XiEZ T —HH ) F L7,

H2ZONTZ'TNT 7 A VICLEL T —Ddb ) T L7

(MKNUOPT3) ~ DEHEFT ~ 2"HBEL TV T 7.

SIMPLE 7Y =27 FOESHIZ name = EH2 \PLEIBESINT L2

(MKNUOPT 4) PHIL Z2\vs h—2 ¥ "~" T,

WERIELS 2w =2 UpBinE L7z

(MKNUOPT 5) ~ 2RS35 G H h T2 A.

BRSO AIE$ 5 ARG S ) $E A

(MKNUOPT 6) ET V7 7 A WICHIHTE L2 WX FEEEHEATVET.

EFNVT 7 ANVHIMHTE LWL EEEHEATHET.

(MKNUOPT 7) ~ & [6 U4 Hi @ SIMPLE BIZE A KN ES SN TnET.

[ U4HRIO SIMPLE & 7Y = 7 FSEMEIES SN T L7

(MKNUOPT 8) Variable ~ ®H & T type=binary & 2> T\ 7.

LB EL Variable D H 5 T type=binary & f§E SN F L7,

(MKNUOPT 9) ~ &[] U name @ SIMPLE WZMAEBRIES S TWwE .

[ U name @ SIMPLE + 7Y = 7 F SR ES ST L7

10

(MKNUOPT 10) ~ ®H E T name [CAERLFEPEHFINTHE T :

SIMPLE # 7Y =7 b® name ARIERLENEEINTWET. name 121, [¥] "] T,]
iz i CcEIEA.

11

(MKNUOPT 11) ~ DEET ~ A ETT.

SIMPLE # 7V =7 FOESHIZ name 2 EW = IBESNTICHH N T L7

SIMPLE~NZa7Jb BB NTT -8B T L
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IS5— | I5—*Avt—o
&5 L
12 (MKNUOPT 12) SIMPLE O KR A Y ¥ #ESL TV 7.
SIMPLE®! 4 73 =27 FORA V¥ ZEFLTVWET.
13 (MKNUOPT 13) ~ ®HEF CTname 7Y 7 IV TidH ) THA.
SIMPLE #* 7Y = 7 b OESKICIRE N7z name XL FHNY 77V Tlddb ) FHA.

SIMPLE~NZa7Jb BB NTT -8B T L



TNITY) XL

0 s

B.1.1 Ri&E

RO fz AL
w/ME f(x), x€R",
% M gx=0, x>0
#HEZFET. 22T, BB = (g, x) EnRIERZ VT, B FIENERTY. 72,
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) DZALRPEBEZFH2Y L) F312 REMBETRT X918, BIEKKT &%k 5
FEFEEAAE L 3 (ERMRR LRI 2 4k - BEEREFH T 2 55).

COMEEZMLT, RMEMITICED KKT &z mzRkoEd.

Nz 2Tk, SR LD X ) 2B %E#% 2 375 Numerical Optimizer TIIHIFIBI I ETREAEIET 2356, S5,
EHIWZETRPGETA2HE 20— SeFTcE& T, 72, HREUDPHERELZCHEDIR) S ehTcad T,
22T [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)

HRITERANOIEERE LTEREINE TS, 5€(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

BZo—lDAT v TEORREN — 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
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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.

SIMPLE~NZa7Jb BB NTT -8B T L



230 f1#2 B Numerical Optimizer 77)LJU X L8iEH

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
E3F 3 B

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 £
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