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Introduction
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DOHREZ T 572D H DT

NUOPT (ZIZABIZIE U CUF O~ =2 7 AR I TR £
7) NUOPT/SIMPLE ¥ ==7 /L
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BR~v =27 LA TE T &,

SO T 1 7T Ly h NUOPT ZFEONH L CTHIH S72\WJild (=) NUOPT/SIMPLE bl
Bt~ =2 T VR TE T &,

s AR A BB BE R RE L2 %P9 D NUOPT/SIMPLE D Reik il & H1 0 72\ ik (4)
NUOPT/SIMPLE filESELZ TS T S0,

7 KA @ NUOPT/DFO % ZAIH D% (J1) NUOPT/DFO R A R& ZE T IV,

AK~v==27/V (7) 1% NUOPT ZFEBRIIGHT HICHT D LB DRNFEEZALTEY £7
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Re=ma T VI TO L D 72 NEN LISV TWVET.
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1. NUOPT DR AZEIF
NUOPT Z# 9 LT TH > TBL _NEHIELY, ITICFELET.

1.1 NUOPT DHERL

Wi /Ny r— Y 7 b NUOPT IZIRD DB SN TWET.

¢ SIMPLE (BHETHMELZFTR T H72DDETY 7/ FiE)

¢ NUOPT  (ECHLEHE R Z i < 72D DK LX)

AR~=27 /LT NUOPT LIESIGA, L2 F Ly 7 Nakaditr—2 L, #H
DRI NASDB T T —ABH Y EFTOTITEETI V.

1.2 NUOPT DF|FE

NUOPT ZH|HTBAIZiE, GUI ZHWAHiEta~r RI4 v bEEI SR HFEED
A HY F9. windows RTIEWTHOFIELIRRME I TWET A, UNIX/Linux hRIZ
1T GUI 1FEL, a<wr RIA VP LERSEI HEOABRLEINTWHET.

1.3 NUOPT DALHEDFEN

1. SIMPLE THEHGFHEIME (=7 V) &tk

2. 1T shET NVERITRRICERT L (22 3A0)

3. FTERE WERLIXT—F 77 ANV E5HE LTEXT) BBzt

GUI TIXERFIED 2,3 ODWUHEZY TN Y v 7 TELDTHTWETR, avr K74
YTIE 2,3 OREZERNAT O BENDH Y £,

windows Tl¥ mknuopt.bat, UNIX/Linux CTl¥ mknuopt E$8EL EJ. £/~ windows
TIEHFATENL [(ET VT 7 A V4] .exe £72 0 £9°7% UNIX/Linux TIEFETHERIL (€7
NT 7 AN R ET. Fe, FTRALEH S LBEIC UNIX/Linux T ./ [ET VT
TANG] LHELET. BB, TETAT 7 ANBIETEMALEA - EAZEAEEODH I ENTE
FHA.

PLUFIX windows MRCOFIETT .

prompt$ mknuopt.bat [FET /LT 7 A /L4] . smp

prompt% [ET NI 7 ANL] . .exe [T—HF T 7A/]

AR UNIX/Linux WRIZEIT D FNETT.

AL AT A



10

prompt$% mknuopt [T /N7 7 AN4].cc

prompt% ./[ETNT 7 ANKL] [T—HF T 7AV]

[F] BRI RIS R L CF — 2 2 R 2 ME 2 <BEI2E, BE 2 OFIEZ BT
BIES 3 LT OFIETHERY £7.
EROWMNZHRT S L, UTOX 23D £7.

GUI DA DD

FITER SIMPLE 7 7 A )L F—2 Ty A

ETNT Y
\4
=7 7 A I

a<wy RI4 L OBREOUE DTN

SIMPLE 77 A /L

mknuopt.bat (mknuopt)

\4
FEITH F—H T 7 A

Y
A I

1.3.1 SRREEOILEFIL
NUOPT windows RRICIEWNCAFFINALER A LS S IR ETEA AT T HZENTEET .

LIF € OFATIE DR L OEN T2 FIETY.
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prompt% mknuopt.bat —-parallel [EFT /N7 7A/NL4].smp

prompt% [ETFTNT 7 ANE] . exe [T—HXT77A)V]

3. ETERE WERGIEZT—F 77 ANV EGIHE L TELXT) EBBHEED) 2oV TIE
WO Windows MUCHEIT 2 FIHL FHETT R [1 TRl ShizET V&2 ETHRICERT S
(2o XA )] OFEIZBWT [-parallel] EWHI ATV a U EAMITDHESNELRD 9.
IAEBREEDWFIZ B W TRERNRNT A —=ZIC DWW TIE [14.3.4 BEGHE L
( simplex/asqp )/ KNIEEMKIEIL ( global ) IZHRNRNRTA—4] 25F|IZLTLEE

A%
SRR FREIEOWFE TIE Intel #EOWHIELT A 77 Y Intel® TBB ZAWVWTWET. =
DO FITITH T > TE, UUTOENERENLEIZZRY £

» NUOPT DAL AM—/UIFITEIR T 53314
e Microsoft Visual Studio 2005 (7272L [KB2538242 * Microsoft Visual
C++ 2005 Service Pack 1 FFMEMMAIRE/ Ny 77— MFC Ok X2 U T ¢ HHi 7w
77 5] HEALTWDLILERDHD £3)
. Microsoft Visual Studio 2008
. Microsoft Visual Studio 2010
> N—Kou=z7
e AY7/L® Core(TM) 2 Duo FREy¥—F/IAT/le Xeon® Yty —LIE
e AYTN® Pentium(R) 4 Fmiyth—-T77IV—Ll I
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—

E5 )V EEE SIMPLE

2. T Y EEE SIMPLE &iX

SIMPLE (I3 AT ADFEIR & 72 5~ < NHITHIYL A D & 2 5709 72 50 7 15 TRl BLIC
WV, FEEOT I a L=V AN PRI TE D L) RBUCHIER L CHITE O 21T 5 2
EEHEELET.

AR~=27 /L TIX SIMPLE CHERGIHEMEA LR L7 7 A VEETNT 74 NV EFEOE
7.

SIMPLE £/ 0277 IV EiE c++ ZHWTHEEINTWET. SIMPLE &AW DIZEE
LT C++ DHFRZFHMLIEL T L2 L1EHY EFEAN, — c++ ZEML TV EFIH
DEELWERED B £7.

LUF ORI,  c++ IZBT 2L R b O J7mi T

SIMPLE DFERIT C++ DV FATATZ ) TT. REFFED =V T 17 F LT Lo TR
FTHOTEARL, BikE L ML, ETL T, 2—FOET LRBNEDOIFEREZTG L ET.
ZF ORI T DL Cc++ DB A — "— 1o — FEERE TS, HARMICIL SIMPLE $5A D
7 TADHFT V=7 FRAOHR 27 7 AMOFEFEIHE L TER L, S 280 I
WHa—LEE5ZL1koT, ROMREITVET.

SIMPLE ORODFLBOHANZ, 7 7 A4 7Y =7 FOMOEEHAIE L il &, =28
AT THIRICT = v 7 2% £9. T DD, ERINT-FKANOEFE 250895 &,
EFT AN T — L0 ET.
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3. SIMPLE DXREAIIF
3.1 —fREIH
3.1.117TRoEIany;

SIMPLE CIXET N7 7 ANVDITRIZKEAEI vy ; 2HT20ERHY EI. 24
Savy ; AHVTIEWTERA.
LW

x + vy <= 1;

=Y

N

x +y <=1;

3.1.2 $ATBAXFELEHIT

PAZEALT CEAAN—R) LBITIRET AP TIHMERICHW I FNRTEET. 2AZ%A
XF (BAAR—R) ZHWLFEIITEETA. HIZIE, ROZDIFFRCE®RTT.

xX+y<=3;

x + y <= 3;

ROZHOBFELCEKRTY.

Variable x;

Parameter a;

Variable x;

Parameter a;

BWRONZEY 2P > TLE S BT, FAZALTFRIATZANTIEINT EEA. UTF
DENFFRY T

Vari able x;

x +y < = 3;
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Vari

able x;

3.1. 3 BERDIRF

SIMPLE i, &%, EHSCHEMBEEOERIEFICET2RAEHY A, HFEhxda
SV TEREITH ZENTEET. HlxiE, LT o0 RiLE UEW T,

Variable x;

Parameter a;

Parameter a;

Variable x;

BL, EBZBLTWARWVWLDZEIHEATIFIIZIESNTWET. ROFNIREZEDEH x
FAWCHBEZEZER L TWVWAHDOT, Y TY.

Objective f£f;
f = x;

Variable x;

3.1.4 FF N7 A NNTHETERWVWIFE

SIMPLE W THEEIZFHENTWAB XLFF| ( Variable, Parameter 28D 7 T A4) X2,
C++ TEEIZEDLN TWAXFEF ( class, enum RE) ZEFTHILITITEERTA (ZD
X210, EANRZEIEINTWA XTI E TREELOET). LTI biiy T

IntegerVariable enum;

Parameter Variable;

o, EMZEAXT (BfAR—X) bFEMTLILETETEEA.

3.1.5 name 5IEICFIACTERVWIF

GUI hRC NUOPT %iE#T 53H, name B THHATEZ2WARINDH Y £9°. KM
X, AT Ty/ix2r<> ) DFJHTE EHA.

avy RI4 26 NUOPT Z#EHTIHHAEIE, ZORD TEHY A
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3.2 windows k& UNIX/Linux QR CHOER

SIMPLE DOHHAIOH T windows Jill, UNIX/Linux JRIZ X > CTERLHyEMEHLET.

3.2.1ETNV7 74 VOILEREF

ETNT 7 A NVOPLIEFIE, windows MTIHE .smp, UNIX/Linux RCIE .cc TTY.

3.2.2 UNIX/Linux R COET VIR

UNIX/Linux R CETNVT 7 A )V EFRIRT DL, ufun EFEEND void BUEH D
HCHEFHBEET VA TEEZTHILENHY 9. ufun EEEZESICE, ~vF 77140
simple.h OA 7 )b— FRLETE. IO BAMIZIE, RO X D IZRREBT20E R H Y £

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

L /) I L A

Bl Z X OFFREERIE% windows R & UNIX/Linux MRCER L7734, UTDO X5 7%
ERHET.

e/ME X+Yy
ESLE X+2y=2
x>0, y=>0

windows IR

Variable x;

Variable y;

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

X + 2y == 2;

x >= 0;

y >= 0;

UNIX/Linux fi
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#include "simple.h"
void ufun () {
Variable x;
Variable y;
Objective f (type=minimize);
f =x+vy;
X + 2y == 2;
x >= 0;
y >= 0
}

windows hRCIX, ufun BAEZEOHTHLETSH D FHA.

3.2.3 JAAL/H/MED HEBIERE

HRBE = ©F 7 ABEIZIZ51HIT type=minimize &AWL type=maximize ZHIRET
LMENH Y T ZHITENEIR O BEREIERTEN R/MERTE, RRIERETH L Z L&
BWLET. 20 type= AW L7HE, windows WTIZB B EHR/IMERIBETH 5 L3R
WLETA, UNIX/Linux TRz ALz I—L2) £7.

B ZIXLL T OFRIE, windows R TIFEFICEMEL £972%, UNIX/Linux MRCIL= /8
ANTT—TT.

Variable x;
Variable y;
Objective f;
f=x+vy;

3.2.4 name 5IEDBERE

T =87 7 A NINEEBOESLEROYIEZRET 255 1E, name SIEUT L > TEHR
EROALFIZED DHULENH Y £ . windows RTIE, FFIZ name HIE AT RWGAEIC
X, ET VT 7 ANVTERINTZAHEDOLON name 72 L@FSLET. UNIX/Linux hi
TiX, %7 name Z{TTHMENRHY £T.
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4. FHEIBEETINOHERESR

PAFIE SIMPLE ZHWCHBEEHET LV (ET V7 7A4V) 2l T HBEOMAERD—
BT, 2T A TORKESZZFIZE LTIV EEAR, KO EET T VITLLT O
REZOMEETHRRTLHZ ENTEET.

B ERA SIMPLE D4R BéRE

B Variable B AR

EEBLCE>S Objective ERDlSE

S Constraint G S e

TER Parameter ER RS

ORISR IntegerVariable BEERERT

Gl sum, prod > R wemurs

N Expression BT 28Ik LT, fliE
R DERBLAE 52 %

XTSI SymmetricMatrix KERTHN A KA

NT Element WFHEERT

H£5 Set T OB < FiPHEZ LT

B S OrderedSet BRMCIVF R OREER

BIEE Sequence BN DR DEEERT

ES LS HFI AN ST A HIBR T2

, KN Lo CTERN R DM

ES LR ap ifelse .
BAaEDDHERITHWS

IR AR exp, sin, cos, log ... IR

PUITFORERESRIIT NI Y R 5 wesp ZHAWVABEEICORERANTEETT (V7 MK,
7 —VEHUT repsp THHWAENTEET).

R ERA SIMPLE KD R BaE

BB K DiscreteVariable S A e
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HEAREREL alldiff HERELERT
SENECE selection PRAE SR & 24
~— FHilFIBE %L hardConstraint N Nl &2 29

T I — FHilFI B

semiHardConstraint

T In—FhlRERT

Y 7 MFIBE softConstraint V7 NI AR
. " Mg AE5 e LT, o0-1
7 — )V EEE Boolean

iKY

T ORRERIIT VT Y X repsp & WD 5EICOBE 23 ATRE T .

W E R4 SIMPLE NOD£H BEne

TIT 4T« Activity TIT AT A BRKT
TR ResourceRequire FRE IR A T

B PR ResourceCapacity IR R A KT

[F]— & — FIIEFER

modeOrder Fl—F— REBIRNT D
B%L
TIT 4T 4 BEE
‘ fixActivity TI7T 4T 4 HBEET D
BA%L
TIT 4T 4 EE _ o TIT A BT 4 OEE % MR
unfixActivity
FRERBI % 5
B R Fr— b Gantt B b Fw— b EHATS
AT — A RcpspStatus FRONEH 2 ARATT D

4.1 FH Y 7 R vVariable

BEIY variable EW9H 7 T ATRIEINET. BAEMIZ x LW EHEEFRT HITITLL

TOXSICRE L ET.

Variable x;

BEOERE —EICERTHITL, EE T T A Set LIRAFEY T A Element ZHAVET.

LU ofITi,

3EDE vi1l,v[2],v[3] Z—EICEZLTWET.
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Set S;
S ="12 3";
Element i (set=S);

Variable y(index=i);

EEOMMIEIL = TRETEET. UTOFITIE x ITHHE 3 ZRELTWET.

BRI ZRIEEN NG S, Z2ROVEEIET T L 2Y AN THBICRESNET. 7
NFY XN K> TIAHEORE L B L £

4.2 BHEEZ 7 A Objective

HRYBEHIT Objective W9 7 T ATHRIE S NET. HHMEEABESFOER L, BREED
WIEDERITIN A AT O LERH Y 7. FlE 2X+3y &5 AR (iMb) ZER
L7eWgGE, RO L HICFER LET.

Objective f (type=minimize);

f = 2*x + 3*y;

UTORBIFNFNHIRY T

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

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

BB % = ©€F 7 DBBRIZIZ51HIT type=minimize & DL type=maximize ZHIRET

DRENHY . ZhTT T O HEE R RAIMERE, e RERETH L L

BWLET. 20 type= ZAMLT-HE, windows WRTIZBEIMIZHR/IMEBIETH 5 L 78

MLUETA, UNIX/Linux BTl Ao —L72) 4.
HRREICIR A FE DT A2FILITE A, Fl2E, UToRRITEY TF.

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

£li] = 2*x[i] + 3*yl[i];

AL AT A
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4.3 #8252 constraint

HFIIE Constraint WO 7 FATERELINET. SIMPLE THEIELARELRHHFIZUL,
AR (==Z2MH) KOS SAAREXHK (<=, >= Z26H]) o ZfETT. FRXHRIC
FAVWAHETRIE = TR, == ThBILIKEERLTTEN. BEMIEX+y=1 )
HFIRE EET DITITRO KL S IR LET.

-

X=2y<0 WO HlKRIRNEZERT DITITRO L D ITFRB L ET.

x - 2%y <= 0;

FIFRE T OERILT LELETIIH Y FEAN, UToRRITE LR EFTUEKRTT. fif

T 7 AMZEBNT, HIRIFEUT RS IO AR 2 BT L2V aIciE, A oE#R 21T
L, MERVPAELTY.

Constraint co;

co = x - 2*y <= 0;

FGOMNPROAFERZR OO FEITEEEA. ROFLERITRY TH.

x - 2%y < 0;

HEE ORI A —EICEETHITL, BET T A set LIRZT Y 7 A Element #HAWVE
T, LT OfITIE,

3 oMl x -2y, <0, x,-2y,<0, X, —-2y,<0 % —EIIE
FELTWET.

Set S;

S ="12 3";
Element 1 (set=S);
x[1] - 2*y[i] <= 0;

HilRIAX A F DER

THOBAICIE, UTOX 52k £7.

Set S;

s ="123";

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

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

A—EfR 2RI HERE S 1= ZHNDZ LI TEETA. LITORRITIAY TT.

x + vy !'=-1;

AL AT A
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7272 L, TF Y XN wesp AT HBRICIIA—EHKNEH NS Z N TEET
N—T 3 10 EVFHZICEAEINTZ spP YN (1sdp, csdp, gnsdp) TiE, XFAT
FIOEEMEHFZE D 5 FENTEET. ROBITIIRFRITH] x O IEEMEHIF &2 Fldk L

TWET.

SymmetricMatrix X ((i,3j)):

X >= 0;

KHITHI>= 0 Rk T 5HF T, FEEMEAMN LRI TEET. 2L 0 oA T —
BEAWDZ EbTEET. ZOGE, HMEIZEDITAOR/NEREEZEKR L . fl21F,
WOBNIITH] X OR/NEAED 2 2FYD, X-2E-0 THLHZ LxBEWRLET.

X >= 2;

FELFITEERA. BI2E, ROFERITARD TT.

-

RS >= ZHim &I

X <= 0;

FIVEICATANZ Rl 45 Z 3T £ A, flXTROFLRIFIRY TT.

SymmetricMatrix X ((i,3));

SymmetricMatrix Y ((i,3));

X >=Y;

BEOFEEERNZ, —fF L TRET D FITETT.

SymmetricMatrix X (index=n, (i,3));

X[n] >= 0;

4.4 BV T A Parameter
EEIY Parameter EWH 7 T ATREINFET. BARIZ a EWVW IO EHEERTHIZIX

UTFoX icil LEd.

Parameter a;

BROERZ —EIZERT HITE, £EZ T X Set LWFZ T A Element ZMWET.

LFofTIE, 3 HOER bl1],b[2],b[3] Z—FIZEHZL TWET.
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Set S;
S ="12 3";
Element i (set=S);

Parameter Db (index=i);

TFofI<ix, 6 oOEM cil,pl,cll,ql,cl2,pl,cl2,q],c(3,p]l,cl3,q] &%
WEFRLTWET.

Set S;

Set T;

S ="123";

T ="p,q"
Element 1 (set=S);
Element j(set=T);

Parameter c(index=(i,73));

EHOMIT = TRELET. EROEEZIIRIICIEE L2WEEIE, BEIIIC 0 BRES
ET.
UTORITIE, EHa il 3 aRELTWVET.

UTFOBITIZER b[1],0[2],b[3] I& 5 Z2FLHOTHERELTWET.

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

WWTENEEOGAIE, FEODTHRETHHS EMHAINHRTET HHEORBNELRY F9. LU
TOEITITER c11,p],cl1,9],cl2,p],cl(2,9],cl3,p),cl3,q] IT 6 ZELOTHIE
LW

cli,j] = 6;
ERNCFRET 2EEEL, INFE X T N7+ — b " THOPXLERH Y 9. BRGIITLLT
DOEHITFTEABRLET

AL AT A
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cl"

C

~.

~.

cl" "

’

A O O O O O

[("1,p"]
[("1,9"]
["2,p"]
cl"2,q"]
["3,p"]
["3,9"]

C"

’

EROMEE, ET VT 7 ANVNTRET DN, T—F T 7 ANDPORETDHHELH Y
9. T—H T 7 ANDOLERET HEAEIE, Parameter DOFHIZ name ZfHTHLENH
VET. LITIE, EH all 3 27 —F77A/L foo.dat MHRET H%HEDHITT.

ETNT 7 A IV

Parameter a (name="cost");

foo.dat M

cost = 3;

name CRETDLANIZ TNV +—h v THOMLEND D 7. ARNTZE QPRI TS
FERAWDIHEIITEEYTA. windows I TIE name ZAMLIZHEE, T V7 7 A VNT
EEINTZLBICTOHD ERREINET. AL, LTO ZOIFE%TT.

Parameter a;

Parameter a (name="a");

UNIX/Linux MR CIE windows hRE #7722V, name OBEMERIIZINERAL. /- T
Parameter DOFIEIIHT name ZfHTAMLERH Y F7.

AR, # b(11,b[2]1,b[(3] IZ 5 %7 —X 774/ foo.dat MHRET H5E DB
TY. T=H 77 ANNOHEERET 255G, £LOTRET 2 HETES, [FEHINICRET D
FEOHBPHFELET

ETNT 74N

Parameter b (name="b");

foo.dat W

PAFIE, E# cil,pl,cll,al,cl2,pl,cl2,q9],cl3,pl,cl3,q] I 6 ZT—X7 74
)V foo.dat MOHRETLIHEDOHI T, ET LT 7 A INOLRETIHHAELRRY, R %
BTN F— b THLLEIIH Y A
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ETEFILT 7 AILHN

Parameter c (name="c");

foo.dat W

6 6
[2,p] 6 [2,9] ©
[3,p] 6 6

T2 7 7 ANOHFELENICHE T2 XV FEMARBIIL 7. T—2 7740 2BZRT &
U,

4.4.1 Parameter [ZX T AWHLRIC L ATEER

Parameter |[Z%f L CHHLIC L VEZ ERT D2 FNTX F9. Parameter YUAMIF LTI,
bR LA ERITTEEFA. FRIEFEERIC L D Parameter OfEEFR T O —F T .

EF T FANVIFEIR T BT 1A

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

Parameter P (name="P”, index=I);

// Wb RGeR
startRecurrenceRelation () ;
P[1] = 1; P[2] = 1;

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

endRecurrenceRelation () ;

EEROFIO L 5 12 b RER S 13 b B4R s BA%L startRecurrenceRelation () &l
LK THE B endRecurrenceRelation() & CHOLMLELNHY 3. Lo
i+2<I D X 9T Parameter DEFEFDIRFEVIRFEE LB 2K 512, S CIlT-HiPHE
EHRETHOEZZNLRNTLIEIV, BH—0 Parameter |ZXF L THEIT TIEEAR L, Tt &
(ZHEE D Parameter WEE LMWL ERT HF L TEET.

B i ARk
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Set I (name="1");

Element 1i(set=I);
I =1 .. 107;

Parameter P (name="P”, index=I);

Parameter Q (name="Q”, index=I);

// W EAGE R

startRecurrenceRelation () ;

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

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

endRecurrenceRelation () ;

Wik X TEF L7= Parameter % endRecurrenceRelation () LA
FERICH D Z &R TEET. B bXNERT CTRICET 5Lk %217

TIEELSIZEV.

o EEMEETAHAIR(a[i] = a[i] DX I RTERLari] =

D & 9 7eFtak)

H D Parameter &
HITEITTEEHAD
b[i17»Db[i] = ali]

o IHMEAERIR DT A —F DERGEPMLERTER (21X, T A =% a 3T

ERINTWAEFTD a.val.print () 72 &)
o setOf BB
o il oFER
o HMBEH DT

o L OFHIRFHZIRTNIRTHESEZBATLE D L5 itk (Fl 21X alil=ali+1] T
VEEIELS 4 OfED E5H LT 1 OIRFESORPHEZBZ TLENET)

FRICHEE T2 KO R AT o e B ETR T — L D .

4.5 BHEEH Y 7 X IntegerVariable

FEREHUE IntegervVariable WO 7 T ATREINET. BRI x &V HEEHE

BEERETHITIFLLTO L S ICRER L E T,
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IntegerVariable x;

BEEOBKER 2 —FEICERTHITL, EEF7 T A Set LIRF Y 7 A Element #HWVE
T, LLTFOITIE, 3 MoBEEEH vi1],v(2],v[3] 2 EIEZLTVET.

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

IntegerVariable y(index=1i);

B2 0-1 OADOEZEDEHAELIL, type=binary 5 E2HETEREINET.
UFTIHE z £ 0-1 BEEERELTCVET.

IntegerVariable z (type=binary);

BROGBERTZEL5E, IHFMEETY. U To “RKIUIFRROE®RZFH 7.

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

IntegerVariable z (index=1i, type=binary);

4.6 HFAEEES sum, prod

gaicrits Y % [[ ETaMEEL LT, siMPLE TIREEMGEEK L LT,

3

sum B#E prod BEMRM S TOET. ROBITIEL, ‘FﬁUr’f@iﬁZXi =10 ZFEB LTV

i=1

ER

Set S;

s ="123";

Element i (set=S3);
Variable x (index=1i);

sum(x[1i],1i) == 10;

Lo E sum BEEHDTICES LRO LS I27RY £
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Set S;

S ="12 3";

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

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

3
wokTi, ] x =20 &Rkl ToEd
i=1

Set S;

s ="123";

Element 1i(set=3);
Variable x(index=1i);

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

Lot % prod BA#ZEFEHLTICES ERO L DT FT.

Set S;

s ="123";

Element i (set=3);
Variable x(index=1i);

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

sum BMBETEZOBRFICH L TCHEM T 2F b TE X 7.

ii@b y, =10 &k L CVhET

WD TIE, iR S

Set s = "1 2 3";

Set T = "1 2";

Element i (set=3);
Element j (set=T);
Variable y(index=(i,7));
Parameter a(index=i);
Parameter b (index=j);

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

ROE SRR T DT L HARETT .
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Set S = "1 2 3";

Set T = "1 2";

Element i (set=S);
Element j(set=T);
Variable y(index=(i,3));
Parameter a(index=1i);
Parameter b (index=j);

sum(sum(al[i]*b[j]1*y[i,3],]),1) == 10;

5
FAREZRANT, P2 RS FMHZHIRT 28 L TE E3. ROFITIT, ﬁ%ﬂ%’ﬂiﬁZXi =10
i=3

Rk L CTWET.
Set S;
S ="12345";

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

sum (x[1i], (1,i>=3)) == 10;

woBITE, HR Y x =10 , D x =20 ZFBLTVET.

ieT igT

Set S = "p gr s";
Set T (superSet=S);

T = "p r";

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

sum (x[1i], (i,1i<T)) == 10;

sum (x[1i], (i,1i>T)) == 20;

4.7 XFMTH 7 T A SymmetricMatrix

KFITHNL SymmetricMatrix EWH 7 TRATERIEINET. MHITHIBIEOER L, %t
PATHIOREE D ERIIA AT OMERH Y £9. HIZIX, RO XD 72 REFIHITINE E
FLIEWELET.

X+3 4y +1.52
4y +15z 2x+10y

Zo%E, LTFTOXIICRE L ET.

AL AT A



29

Set s="1 2";

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

X["1,2"] = 4*y+1.5*%z;
X["2,2"] = 2*x+10*y;

KL ORS DERIT E T =AHonyih—HICBHLTORAERL T ZSW. Lk

FLOBITIE [1,2] RAOPEREINTNWDLDT, [2,1] BnEERTLILEITIH FHA.

PR D EE L TERSNIEAIE, RICERSNHRERSLET. FIZF,

X["1,1"] = x+3;
X["1,2"] = 1.5*y+4*z; // RO [2, 11 EHZOEXTHHHIND
X["2,1"] = 4*y+1.5%z;

X["2,2"] = 2%x+y;

X, WOITHNZERL TWDLHITRD £
X = X+3 4y +1.5z
- 4y +15z2 2x+y

Variable x,v,z WCIRTFEAIT T, BREIZK L TH Parameter ZEATIIE, 17HIDOE
FEFHELUTH>FELTEET. UTofEZE TV,
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Set s="1 2";

Set T="1 2 3";

Element i (set=S),j(set=3);
Element k(set=T);

Variable x (index=k);
Parameter a(index=(k,1,3));
Parameter b (index=(i,Jj));

SymmetricMatrix X ((i,3));
/) LA R ER

al"1,1,1"] = 1;
al"1,2,2"] = 2;

al"2,1,2"] = 4;

al"2,2,2"] = 1.5;

al"3,1,2"] = 10;

b["1,1"] = 3;

X[i,3] = sum(alk,i,3]*x[k], k) + b[i,j],1 <= 3;

+3 4x. +10
-~ oficix, 75 X :[ % 2 X

EEFRLCODIEICRY ET
4x, +10x, 2&+15@) -

RFATHNC R LT, #lf0E L TOPEEERNZRTERA T 7. PFIEEEHNEZRTS
&, BB >= 0 2R THXLERNH Y 3. ROFITITFATS] x OIEEMEHRK 250k
LTCWET.

SymmetricMatrix X ((i,3));

X >= 0;

FIE 0 UANADAD T —lHEHWSZ &b TEET. ZOHE, HMEIXABITIOK
NEAEEERLET. FIE, ROFNIITH X Of/NEFRER 2 2FYD, X-2E-0 Th
HTEEEWLET.

X >= 2;

ROFTLBRITREY T

SymmetricMatrix X ((i,3));
SymmetricMatrix Y ((i,J));

X >=Y;

BEORBATIZ L CERT L2 F S TEET. HI21F, kof TIstmTa X, ., X,
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AL TERLTONET.

Set s="1 2";

Element i (set=S),]j(set=3);
Set N="1 .. 10";
Element n(set=N);

SymmetricMatrix X (index=n, (i,3)):

KFATHIBROUT n 121 index= ZfFTHXLENH D £5. [EBIORFATHIFE O HRT
(i,3) 12X index= ZffH L TEWTEHA.
BEDOF TN L CT—RUSHIEEESIFI 23R ET D121E, RO X DI L ET.

SymmetricMatrix X (index=n, (i,73));

X[n] >= 0;

KB 2178 %5 2 D56, ERWNATIIM D Z BIE N CERT D 2 & TRl Ze RAEH AT
BETT. OB LEE T2, Parameter a, b BHEBLT 2IRFTK - TITHIR D % /&
ELTWET.

Set S,T;

Element 1i(set=S),]j(set=3);
Element k(set=T);

Variable x(index=k);

Set A(dim=3, superSet=(T,S,S3));
Set B(dim=2, superSet=(S,S));
Parameter a(name="a", index=A);
Parameter b (name="b", index=B);

A A | "l"*B,‘

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

A.slice(2) | A.slice(3);

SymmetricMatrix X ((i,3));

X[i, j]

= sum(alk,i,3l*x[k], (k, (k,1,3)<A)) + bli,Jj1, (1,])<B;

LFEOHITIX Parameter a, b OEENT 7 7 AN EZ D7 —AEZBELTWNET.
77 ANVPOHBRAICLSTEED a, b DIRFORBERENENES A, B THD
LEDHLNTWET. [N TORENERDSIZ, £E A, B z2ZhTHINLLET. £
7o, BEEOFHHEEZ RTES T, 1THINOIRTOFEAL RTES s 1L, WTNLLES & NHIE
LS TOET.
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BARKMICU T X 97 —42 77 A AR5 260 LET.

g o N w =

ZHE, ROITINZERZ L TV DHLHICHE L ET.

X, +10 4
X=| 4 2X, +0.5x, 3x
3X, 5X,

HEMRADBRE T, 46 A OEFRIT
{(,1,1),(1,2,3),(2,2,2),(3,2,2),(3,3,3)}
A B OERIX
{(1,1),(1,2)}

TY. ZAUSK LT PO LA FIZ LD,

A=A | "1"*B;

A.slice(2,3);

B

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

A B ORI

{((1,1),(1,2),(2,2),(2,3),(3,3)}
L £

BIEL slice () 1%, £AO—MERE L CUIVIHTHELAL COET. ERoOfITIE, £
A A DOFEHEEREOHLT, £A4 B ICELTWET.

FRROEALET MR, (Al =6, [B] =5 &RDFELEN, FMOLIRDS Ly
BE 1Al = 27, IBl =9 &0, WEITTRRERZLEL LET. FATHIORITIKR
XWVBAITIE, NI R DBEDNBE T ET
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4.8 17317 7 A Matrix
— R DITHNE Matrix &V D 7 T ATEREINET. M7 EREEC, —RITHIBRDOE
F#L, BRITHIOHEDERIIAN A AT H>MSLE RSV T3, Hl2iE, RO L H7% 2x3 D74
EEFRLI-WE LET.
X+ 0 1
X = y
-1 2 z
ZOBE, LT LS IR LET.

Set s="1 27;
Set T="1 2 3”;

Element 1i(set=S),]j(set=T);
Matrix X((i,73));

Variable x,vy,z;

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

1 FATHIDATOERT:, 3 FATHOFNOWFTY. Matrix X((i,])) IR NLD HIFNEHE
L CMatrix X(i,3) &322 LT TEEEA.

17912 7 A% AWT, EFTHZERT DI L BAMRETY. 2720, {WITHI&I1EER D,
ET=MAo0T N —HICELTEREL TOAMMESNEEADT, AT Z ERR
LILENTEET.

BROITHE —H L CERT 5 2L b T T BT, KOBITE—RITH Xy, ..., Xy &
—FELTERLTWVET.

Set sS="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));

ITHIBAROUT: n 121X index= ZfTF2HLERH D 3. FRIOITHINEOIRT (1, 3) 121X
index= Zft5 LTIV EHA.

I 2T 6N AT EATYIE S IS I LET. [THROE 2 1IXTHITTR, 17
FIED AT 2 BT 5120%, A4 () 2. at () BB EEVNE T
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Matrix X (index=n, (i,3)):
Matrix Z((i,3));

Z X(1l) + X(2);

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

TN

// Z = X[1] + X[2]; #EE

Z

S LITATHIDOR Sy 2 Z RS D35 E11E, RN at () ORISHT THAFRIN ] 2 fii> TSR
LET. "MPATHIOSE L FEERIZS, 1TPIROIRT EATHI DSy DIRF %8s L CHREIN 720
TERTLZ&bTEET.

Matrix X (index=n, (i,73)):

Matrix Z((i ])),

Z2["1,17] = ) [N1,17] + X(2) [“1,17];
Z[“1,17] = X.at(1)[“1,17] + X.at(2)[“1,1"]1;
Z[“1,17] = X[“1,1,17] + X[%“2,1,1"]1;

EO=o0fRAZTEN LR CEKRICHRE L ET.

17917 Z AMIHTHIERENERZRINTOET. OO HORNEETIIINE, HE, F
BaiT) 2 e TEET AR LOIBERIZITZENEN, +, -, * HEFIICLET. £z,
TN MAREND DA CRELSN-HHI S & 3”5 EMTEET. WH ORI
LRI, FRAHRITIT==2 0, REXFIFITIZ, >=C<=% MV ET. 17527 7 2 TIRT
% 2 OWNE L7z Expression 7 7 AL HBIENTEET. INF% 2 OFF 72 Expression
Z W TITHI OISR T 2 A 2 BRI, 175127 7 22 b7 < THITHIEET

RETY 28, 178127 7 AT ERBEL I THAET.

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

Matrix X((i,3)), Y((i,3)), Z2((i,3)):

Z =X+ Y; /] FTHID R LE

Z =X - Y; /] AT DB & &

Z =X *Y; /] ATHNOEIT R

Z =2 * X; /] AT D ESULE

z =X/ 2.0; /] ATANDO R % 2.0 THIS

TR LA E B TIIATH OV A ZTEDL Y £HAN, BIRTIIVHA AREDbSZ L
W ET. ATHIOHTHORREITINCRAT DBRIIATHI O E SR G A TATHIDO Y A X

AL AT A
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WCHEELET.

17517 Z 221X, IR OMIZATAIEA OB S E LTHESRLTWET. 1780 kL
— A (RHAFN) 11T tr () B, 1THI0ERE 21X trans () B, 17RO NFEIZIE inprod ()
Bt LET. BIBORVEIZFENZET, Expression, Matrix, Expression 2729
.

KiZ, ZHDOEBOERGITY. THIOEE TIIRTEGICEN 2N LITEELET.

Set S="1 2 37;

Set T="1 2 37;

Element 1i(set=S),]j(set=T);

Matrix X((i,3)), Y((i,3)), Z((1,3));

Expression e,d;

e = tr(X); // ATHND R L—A
= trans (X); // ATH DiRE
d = inprod(X, Y); // 1THIONE

1TH1 7 7 ZIFRO &9 R BERBRE D R ST T

.nrow () 1T#% int TIRT

.ncol () H¥ % int TiKT

.row(const Elementé& i) i {TH % Vector THUST %

.col (const Elements 7J) j 3B % vector THET 5

.subRect (const Set&, const Sets) {THIO—E45% Matrix THET D
.val.print () BEDEZRRT D

.printdim() FTHIOY A X% FFT %

Flo, FATHIRHENATIZ KRB LIEWIEAIZIE, Matrix 7 T ADOY T 7 7 ATHD,
ZeroMatrix 7 7 AR UnitMatrix ZfiVVE 7. ZeroMatrix 7 7 A & UnitMatrix 7 7 &
I Matrix 7 7 A LITEW, EERET D I LR FTIIRHMATIIE LTS Z LN TEE
. F, ATV VEESTHZ %< zeros(const Sets S, const Sets T) R
unit (const Sets& S, const Sets T) & Wo7lzTHEITHIRCHNITIIZETZLH T
EEXN

AL AT A
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Set sS="1 2 3";

Element i (set=S), Jj(set=3);

Matrix X((i,3));

ZeroMatrix O(i); // FLTH
UnitMatrix T(i); /] BATH

X - I >= 0; /) FIEEED B

NXNDIEFITH] >= 0 WOk ET DL, TTHOTXTORGNEFEULTHDL LV E
BRTIE72 <, ATHIOIEEMESI & V) BIRICIR S ET. 2oL &, 1750 FEET =
v 7 ESNERADT, N6, IR LIITEEREL TBLEXH Y £7. (Nxnd
EFITH <= 0 LW oRmka 35 L, —LF LATHIOFLEFEHK & WV o BRICIR S E
7.)

Nx1DITH] >= 0 EWHFRIBETHE, ITHOTXRTOMRGNEULTHD &) EIRIC
RSN ET. ZO5A, A 0 UADEEZFF > T 52 T TEEEA. (Nx1DI751 <=
0 EWVWIRBET DL, [THOTRTORINBFELUT THL &V EHRICHRINET.)

Matrix [ ZIZAMBT7 7 A VD DEERET HZ LN TEET. SIMPLE 7 — ¥ B TTF—#
EHZDZENTE, WFERLDO Matrix ThIUL, INF% 2 OFfo72 SIMPLE D7 —Z JZ
THZ, WFMT ol Matrix ThHIUL, 1THIEDOIRFORICIZ 2 Z A T-IRILD SIMPLE
OTFT—2 A THELXET.

4.9 X7 f)VvJ T R Vector

7 VT vector EW 9 7 T ATRIELINET. X7 MUITHIORER RN, T7b
B, Nx1OITHERA%ER DL LTHRWET. Nx1OITFNCR L CARIERITHNEF LN Kot
A7 FVIZK L TH AR TY . {AFATH0—ATH &L [FRRIC, <7 PVBERDERE, ~7 k
NVOREEDERIIANAAT O LERH D £, Fl2E, ROX I R=RuedO~7 PILEEFRL
TenE LET.

X
v=|2+Yy
Z

Zo%E, LFOXLIICRELET.

AL AT A
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Set S="1 2 3";
Element 1i(set=3);
Vector v (i);
Variable x,v,z;
vi"l"] = x;
v[i"2"] = 2+y;

V["3"] = z;

i ERT PAVOIRTFTY. Matrix E1ERZY, “EIFIIARET vector v(1) DX HIZ

mbLET
WO~ ML E— L TERT S 2L bTEET. BIZIE, ROFITERZ MV,

L TERELTOHET.

Set s="1 2 3";

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

Vector v (index=n,1i);

A7 MVBEROWRT: n 121X index= ZFHF A MERH Y 7. FHHIOR7 MVNEOUT i
\Z1E index= #f 5L TIIWTEEA.

ZZTIEHRFAT NI bVERT MURE IS Z LIZLET. Matrix 7 7 A L[AER
2, X7 MEORFERE L TR M EZRT 25E TSN O R at () BEE £,
NT MORS ESRT 25EIITATEIN [ 2 ENET.

SIMPLE TIINKILRZT bL & NX1DITH & RIZEICHFWET. £/, 1 ko7 e 1x1
DATHNE AT T —H RIEEIROVET. 1TH0XT ML ORINEAETIE, 1TFIRLDEE, <
7 MVIRIEOEEE, 17517 MV OFEE N RE T,

TR PIRLETOHERN 1 ORY MLERBLIEWEEIZIE, zeros () BB ones () B
BAEEVET.

Set sS="1 2 3”;
Element j(set=3);

Vector v(j);

v <= ones(S); /] BETDEZEN 1 ORI ML
v >= zeros(S); // FEXT L

diag (const Vectors) B f 21X vector ZATHID XA IZW ~T-1EH1T8] HA1T51)

AL AT A
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ZEDZEIMTEET.

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

X

1 IRITD Vector XX 1X1 D Matrix ZAHT
Matrixes) A MHE N ET.

— IR LU T-WEAIZIE, scalar (const

Set S="1";
Element 1 (set=S);
Element j(set=S3);
Vector v (3j);
Matrix X((i,73));
Expression e,d;

/] NI NIV ATT
/] ATINE AT T —

scalar (v);

e
d = scalar (X);

— A
(224

WiE Matrix 7 7 A & Vector 7 7 A& HWT

TR i R 2 R

W L7=pCT.

Set S;

Set T;

Element 1i(set=S);
Element j (set=T);
Element k(set=T);
Vector x(j);
Variable v (index=j);
x[7] 1:
Matrix V /] EH
/] EE
/] TEE
/] EE

k)):

3)) s

J
(J
Matrix A( (i

v
(
(
Vector b (i) ;
Vector c(j);

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

’

x >= 0;

x);

AL AT A
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RIZ EOET NS DT —F 7 7 A )LD EARGI T

1
1

s =1 .. 2;
T=1 .. 4;
VvV =
(1,11 1.0 1,21 0.5 1,31 0.0 [1,4]1 0.0
(2,11 0.5 [2,2] 1.0 [2,3] 0.0 [2,4]1 0.0
[3,1] 0.0 [3,2] 0.0 [3,3] 0.0 [3,4] 0.0;
A =
(1,11 1 11,21 2 [1,31 1 [1,41 O
(2,11 1 (2,21 1 (2,31 O [2,3] 1;
b = [1] 7 [2] 5;
[

] -10 [2] -11 [3] O [4] O;

17810 T AR M7 T A% FAWTRR L7ZET /I LT showSystem () BE % LS
EATHNDRSy T E BB SN TR ANR RS NETOT, FER L7ZETANIELL BB TS
TWAHDERTDHZENTEET.

4.10 X7 7 X Expression
XL Expression &WH 7 FATREINET. RAKOERL, ROWEDERITH

AT O MER DV 7. HIIE, 2x + 3y EWVWIRZERLTCWVWEGS, ROXSIZFRRBLE
ER

Expression g;

g = 2*x + 3*y;

UIF ot idii v T,

Expression g = 2*x + 3*y;

HEOXE —EIZERT DI, B£EV TR set EIRFV T A Element ZHWVWET. LU
Topflcix, 3 M#EoX gr11,902]1,903] 2 HFIERLTWET.
Set S;
S ="123";

Element i (set=S);

Expression g(index=1i);

gli]l = 2*x[1] + 3*y[i];

Expression Zff 9 FIZL WV ETF N OB EMMALT D Z LR TEET. W CEXDBMTE S

AL AT A
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HEBLT 5ET VT Expression WD &, KIEIZRE <720 £9. Expression 1IH< F

TR DM b2 BBy E L= b DT, Expression DB ADHEEZ L 0 RGFERNER D F T
HYFEHA.

4.11 i8°F7 9 A Element

INFIX Element LWH 7 ZATREINET. INFLIIHEAX X O 1 THYTLIHO%
BWLET. A7 T A set LPFHTH LT, &A% variable, ##IX constraint ,
EH Parameter , BEHES IntegerVariable , 3 Expression DR TEHRETE 7.
WELESEZRISEEDITIE, 518 set ZHWVWET. BEXFD s [N FETHLEICHEEL

TTFIWV.LTOFITIE, 3 HMoZE vill,vi2],vI3]1, 3 OEH bi11,b[2]1,b[3] %
EFELTWET.

Set S;

s ="123";

Element 1i(set=3);
Variable y (index=1i);

Parameter b (index=i);

IRFDO514 index 21X Element ZIEET 252000 VIZ, D Element DNEFEND Set
ERETHIEHTEET. ROFNE, LEORRRERCEKRTT.
Set S;
5 =" 23"

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

Parameter b (index=S);

"FEFTHEHEAT D &L A TT.

w OB TIE o6 M o K
x["1l,p

"1,x["1,q"],x["2,p"],x["2,9q"],x["3,p"],x["3,q"] ZEHRLTVET.
Set S;

Set T;
S

"1 2 3";

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

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

—ODEBICH L THEBORFZEDL2FLTETET. ROFITIT 12 HOEK

al"l,p,p"],al"l,p,q"],al"1l,q,p"],al"1l,q,9"],al"2,p,p"],al"2,p,q"],a["2

AL AT A
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,9,p"1,al"2,9,9"1,al"3,p,p"],al"3,p,9"],al"3,q,p"],al"3,q,q"] EHE L
TWET. £ TIZKILT 2 2ORE 5,k DEDLNTWET.

Set S;

Set T;

s ="123";

T ="p q";
Element 1 (set=S);
Element j(set=T);
Element k(set=T);

Variable x (index=(i,7j,k));

BROBRFE2FOMR 2 flCRR T 2580, REMoes 77 x—F " THDLE
NV ET.

y["1,p"] >= B["1,p"] + 3;

FIUTOEICFTNVT +— FTHE RV ERZAFIIEBR S, fIRAS—FEL TH
BoEgshEd. RAFOHBRB#EE)

Y[lrj] >= b[lrj] + 3;

NFIE, BT 2RV EBERELRLLEIITRO LS REEFE NV Z LR TEET.

, (ERE) + By - @ /7 @ o+ ()
s (£Y)  ceil Y EF) floor WV T

WOFITIE, Ealll,al2],al3] ZHE 2,4,6 ZRELTWET.

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

Parameter a (index=i);

ali]l = 2*1i;

WOFITIE, FIRKAX, +X, +X <5 ZidR L TWET. FIRNXOLELEZERT D720
HFEROHOLOME TR L THET.
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Set S;
S="12345%86";
Element i (set=S);
Variable x(index=1i);

sum (x[i], (1,1%2==0)) <= 5;

ROFITE, WEAFEA X <X, ZERLTVET.

i+1

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

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

4.12 8857 T R set

A set WOV TATRBLINET. IRFZ 7 A Element LT & T, B
Variable, I Constraint , T# Parameter , A IntegervVariable , =
Expression R EDWILARETETET. LLTOFITIE, BRI 1,2,3 #EHLTHEE S
EERLTWET.

Set S;
S ="12 3";

LEDOEFZMIT, FHAAR—ATXELZLENHY £7. £, EEAKOERL, WEE
FOEREFRFAT) FNTEET. UTORRIT EOFR L [F CE®RTT.

Set s ="1 2 3";

LT OFITiE 3 HOZE yi11,y(2],y(31, 3 fOEK b(1],b(2],0[3] ZEHRKLT
WET.

Set S;

s ="123";

Element i (set=S3);
Variable y(index=i);

Parameter b (index=i);

EEOBERITIEREIZT TR, XFHNLEATIZENTEET. LTOHTIE 2 #
DI z(pl,zlq] , 2 HORX glpl,glq]l ZEHZLTWET.

AL AT A
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Set T;

T ="p q";

Element j(set=T);
IntegerVariable z (index=7j);
Expression g (index=7j);

gljl = 2*x[3] + 3*y[3];

BREOLFINILT LS X FTHILEIHY FHA.

Set T = "before after";

EADERILFINEMEN L2 HE1E, MR fNEd 581, IRFEmaIcsy 7 s x
—bF " ZHVDBENRDY FT

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

—IE L CERT AEAITIEF T LY 4+ — N THATIIWT EEA.

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

FEAOERICHREEHW DA

. EHWAIETERTOBERE BEIICRE TS L

MAMRETT . UTOZODHNTNTNHEERE 1 725 10 THESNLES s zERL TV

=7

Set S

"1 .. 10";

Set S

"1L2345678910";

BRICLFHN A 2561F, Lo BEfiEEZ VWD Z 23T Eta. kol

#Y

Set T = "a .. k";

HLEDOERIL, TETNT 7 ANVNTERETDIUMNMS, T—F 77 ANANOEZLHELHY
F9. UTIXBERE 1,2,3 2BFELTIHES s OEHRE, 7—F 7714/ foo.dat NnbH
52 26T

ETNT 7 A IV

Set S;

foo.dat W

s ="12 3"

AL AT A
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HET T ADORERIT, WRICEE LR LY, ET AT 7 ANLT =X 7 7 A VDI
WO HEMICERINET. 2% SIMPLE O HEMRAMREE L IFOVET. DL FOfITIT,
HEMRAMEEIC LD, S s OFEHRIL 1,2,3 THhr LW INET.

Set S;
Element i (set=S);

Parameter a (index=i);

all] = -1;
al2] = -1;
al[3] = 1;

UTFDXsz, 59—% 774 ( foo.dat ) N T a DEZEDZHELREETT.

ETILT 7 AILHN

Set S;
Element 1 (set=S);

Parameter a (index=i);

foo.dat A

HOBEAETELIZWEGAIE, 5128 superSet ZHWET. I TOFITIZES T BES S

DEFEETHLHZ L AT L TWET.

Set S;

Set T (superSet=S)

b LA L TERSNIIRTT, TOENESITH L THLHBNICERSNET.
WPt od (H2DWVITESEGLUSLN) TELELWEAIE, EE LIRTOUE MR

FERIHEEF<, > ZFIHLET. LTFOBITHE, % all],al2] |

Z -1 %, a[3] I 1 %

HELTHET.
Set S;
S ="123";

Set T (superSet=S);
T o "l 2";
Element 1 (set=S);

Parameter a (index=i);

ali]l = -1, i<T; // 1 BN T WXEFENDHE
ali] = 1, i>T; // 1 B T I ENZW

AL AT A
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SR D EOES A BET HIT1E, BB setof A LET. setof FAMOE 8%
T, B8R THAVNERND Y 3. BEOEY EITESTT. LLTFOFITH,
G s OFTEM ali]l > 0 ZIZTEEOLNDL, £E5 T ZHEIG L TWET.

Set s = "1 2 3";

Set T;

Element i (set=S);
Parameter a(index=1i);
all] = -1;

a[z] = -1;

al3]
T = setOf (i, alil>0); // BHE 3 OHNLRLIES T BMEKIID.

Il
—
~.

EEOBERBERET HITIE, card BEEZMEALET. card BEEOERY EIL int B
TY. UUTORITHE, B8 n IZEA s OEEREHEMHL CWET.

int n = S.card();

EAITIIMIC b A AR H Y £33, FHEEOBROHEIIA~ =2 7V TlEERIN L T
WET. FMEEEBMHWAEDbE T,

4. .13 [EFFE A7 7 X OrderedSet

EENOERITIEF N ED bNTZNEFEAIL Orderedset 7 7 ATREBELINET. £H5D
BRICOLEDZNV—-TERB T HHEI1C1X, 2@ OrderedSet 7 7 ANAHMH T .
OrderedSet 7 7 A% Set 7 7 ADKEZETAHLTEY, MA TROEENEHNTEET.

o first B NWAFEREORADOER LK

¢ last B MEFEEDOREDEFR 2T

¢ next B ROEFZLZIKT

¢ prev B AIOEHREZIKT

¢ position BA#y BEHROME (FEHMZEWT L) KT

¢ elementAt B (i ((IFEENZERTLIHEE) ICHLERZIKRT

Ctt OB E L TOT 4 —<y MILUTO LI IZRY £7.

AL AT A
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// OrderedSet D AL NEE%L
Element first(); /] BHIDOBERE & IRT
Element last(); /] Btk DB AR

Element next (const Elements 1i); // BEBHE i OWRDEFE%

(
( kR
(
(

X
Element prev(const Elements i); // HEFE i ORiOEEZ KT
int position(const Elements 1i); // BHR i OMEZ KT

Element elementAt (int p); // HBATp WIHIAIELRLIRT

OrderedSet 7 7 AZFATHEHET, Wb AERXZIVIR D Z LN A[RETT.

R OB T bARZE X X, <X, X, <X, X <X % OrderedSet FRBALCEER LT

WET.

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

Variable x(index=1i);

x[1i] <= x[S.next(i)], i !'= S.last();

HEDOFMA 1 1=5.1ast () 1% i=s OLAEZERITH7DTT. EFEOHITIEL next B
L last BMEARALELER, UTOXHIZ prev B E first BAEEFIAT A Z &

HLTEET.

OrderedSet S="p g r s";
Element i (set=S);
Variable x(index=1i);

x[S.prev(i)] <= x[1i], 1 != S.first();

EEDOERNEH TIIRWEES, FEFRDO X 91T OrderedSet WA MERNH D F9. L
NLESOBEZENEROLEIL, RO X DT OrderedSet ZHW/RAWEER S AIEETT .

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

Variable x (index=1i);

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

[FERICIROFER & ATRE T

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

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

BHLUNOER NG R DEEEMAT 25E, FIERCBONT i+1, i-1 HOBEHREH O
BRFEHTERWED, OrderedSet DL IS 20 WE2BATY.
WOBITIE, E#alpl,algl,alr] KEFNER 2,4,6 (2 Fo8IN) 2RELET.

OrderedSet S="p g r";

Element 1 (set=S);

Parameter a(index=1i);

for (i=S.first(); 1<S; i=S.next (1)) {
al[i] = 2*S.position(i);

}

UTOEIZFB L THRECUEKRTT.

OrderedSet S="p g r";

Element 1 (set=S);

Parameter a(index=1i);

for (int p=1; p<S.card()+1; p++){
i = elementAt[pl;
ali] = 2*p;

HEAEDODEENEEHE THILHETL, RO X DT OrderedSet ZHWRWEH HAIEETT . LKL
TORITIE, Ealll,al2],al3] IZEFNZEN 2,4,6 (2 T8N ZRELET.

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

ali]l = 2*1i;

WFEEMNTDET, EAEEZERTHILLTEET. ROFITIE, £E5KE M 2EHLT
WET. M[1] IE a,b,c 26, M[2] X d,e,f POHERINTWET.

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

4.14 BF LS Sequence

FHEE Sequence 1F, HFEBIINRTEEEZRITH2ODOHLOTY. 518Z from, to,
by Zf8ETH I LT, from 7D to EFTOMIC by ANADEZMMEKSNET. IROBIT
&, 1 26 9 £TO 2 AAOEREZIFEKL TWET.

Sequence S (from=1l, to=9, by=2);
// Set S="1 3 5 7 9v; LI[A%

A HMED 1 TRWKBEREEZ IO BRICHEM T .
BHEE sequence IFNEFES OrderedSet THIH AIHEZ2BI%L

// Sequence DA L /NEK

Element first(); /] BANDESR AT
Element last(); // BB OEFREIRT

Element next (const Elements 1i); // EHR i OROERZIKT
Element prev(const Element& i); // EFE i OFIOEZEZIKT
int position(const Elements& 1i); // BEHF i ONEZIKET

Element elementAt (int p); // HFTp WIHIEHRELIKRT

ZRAT L ENTEET.

4.15 &

L, FIHIXCRAT ( variable DOHIHIER E, Parameter DfHRIE,
Expression OMEETR) OAMNITR S, WFTOI #HPHEHIRT 2HEEZH LET. &K
OFITIX, EHalll,al2] I -1 %, a[3] I& 1 ZFELTVET.

Set S = "1 2 3";
Element i (set=S);
Parameter a(index=1i);
ali] = -1, i<=2;

ali] =1, 1i>=3;

AL AT A
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FHERTITF S ==, FMIAES <= >=, A% 5 <>, A8 1= HEFPEHTE
F9 (HRNITHEATE 2013, F5LEAMMAFSZORTE). ROFITIE, EH asum O

% E ali] OFT 0 LVKREVHLOOR D a TEDTOET.

a,>0

Set S;

Element i (set=S);
Parameter a(index=1i);
Parameter asum;

asum = sum(ali], (1i,a[i1>0));

< > FEBICHTIABERATIHEE L LTHHAINET. UTFofITIE,
alll,al2] I -1 &, a[3] I 1 ZEELTWVET.

Set S;

S ="12 3";

Set T (superSet=S);

T="12";

Element i (set=S);

Parameter a(index=1i);

ali] = -1, i<T; // 1 B T CEFENDIHE
alil =1, i>T; // i N T IZ&ENR2WES

FMAUT setof BEEM - THAOES EZMKT OBRICBEM S E 3. UTofITIE, %
B S OPTHRM ali] > 0 ZW/TEEORNS, F£E5 T ZBEFEL TV ET.
Set S = "1 2 3";
Set T;

Element 1 (set=S);

Parameter a (index=i);

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

T = setOf (i, al[i]1>0); // BEBFE 3 OHANLRLIES T BMERESND.

FMAXFLEZRO &9 2ERET, ss, || THET LI ENRTEET. LN, not, and,
or ZEWLET. ROFITIE, K bl1],bl4] & -1 %, Dbl2],b[3] I 1 ZRELT
WET

AL AT A
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Set S = "1 2 3 4";
Element i (set=S);
Parameter b (index=1i);

b[i] = -1, (i<=1 || i>=4);
b[i] = 1, (i>=2 && i<=3);

REDO—ATIE, UTOXSICRET 2H b TEET.

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

SR EBBOBRBEL MWD Z LI TEEEA. ROTRITIRY TT.

Variable x;
Variable vy;

3*x + 2*y == 0, x>=0;
0, x<0;

3*x + 2*y <=

4.16 55U BIEK ifelse

Moy EREOE, KBNS L o CERMP RS BRI Objective XA Expression & T

X*, x>0
EBTHEOOLOTYT. RoOFITIE, BRI f :{O <0 % ifelse B ZEMEH L TE
XS

ELTWET.

Variable x;

Objective f (type=minimize);

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

R 0256, HROBEEIITFREE TEE OWMAIFIRETH L MBENH Y £
T PV BRI IERE T T MM FTRE TRV e, RIS IR A W TRtk 95 Z LT
FHA. UFOHNEERY TT.

Variable x;

Objective f (type=minimize);

f = ifelse(x>=0, x, -XxX);
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4.17 MEEK

C/CH++ |

—

SIMPLE TIIROEEA & HIERAESN ERINTWVET.
BIFALOLFEUTY.
+

FNEFENOEWRTI T 0 s/ 00

Eliy

|

>

HERH erf NBIMENE L
e 'dt

- /
sin cos tan
sec csc cot
sinh cosh tanh asinh
sech coth asech acsch
atan2 hypot erf
exp log logl0 pow
ceil floor fabs fmod
wOEITIE, #HIRR A <=11 Zd LTV ET.
4*pow (x,3) <= 11;
BRI pow ZHWD E, BIZREN 2 Tho Th _REHHEMEE XA INT, — KD
eSSz
FPIE pow ZHWRWT T &V,
N—=T g 9 XD RO
AT,
erf (x) =

X € [—o0, 0]

AL AT A

L SN E Y. ZREHERIEER O T VT Y XA asqgp FFATAHEEITR

RRAEBIBIIIR D L H ITEHR S
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5. HfFERE Y VN wesp
5.1 wcsp ZHWABAEDEER

T XAE L THHFRE Y VN wesp ZAWVBEEICIE, o7 3 XAERY
1 DITEEEE variable ZFAWVWAZ &R TERWVWI L. 91
DIIHFRR B BRI TSR TRV Tons 2 & T3, UTTHLIHPILE

KOMOHIRNH D £,

R

wesp I8 %E LT 0-1 BEEE ( type = binary & L7z IntegervVariable ) & Hf
W45 ( Discretevariable ) ZHWTERL L ET. WAL, 0-1 BHEEEH TRV
HEEBIIAND Z ERHEEFA. T, wesp THWAZ ENTEAEMERLZHALE

R

BRERL SIMPLE KD FF HeE

BNl Objective AR R4
[ESE Constraint (S
TEE Parameter ER AT
BRI IntegerVariable BRI RT
R sum S kN

. BT 2 HEUCR LT, i
= Expression N

ORI Z G2 %
R Element WNFERT
L) Set O < FH 2K
NEF 55 OrderedSet BHRMINEF A oG ERT
BIES Sequence EEEVN NS I AEEERT
e il #) AL A IR %
" . XNC & o TEZRD R/ 2 B

S5y B %K ifelse .
PIESEAE g exp, sin, cos, log ... e
BB S DiscreteVariable BB S e =
EEARRERIEK alldiff HERREEZRT
R BEE selection PR E BRI 2 2R
~— Rl B hardConstraint N— RHillR 2 # 9

T < ~N— Rl B

semiHardConstraint

T In— FlfIZ RS

Y 7 MR BEER softConstraint V7 Ml ERT
[FSEN Bl 1T, 0-1
7 — /VEAEKL Boolean HIAIRE 515 &

5
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B CIR 72/ NS LU R D T HIN DRI OWTHIA L ET. wesp 1 EHlF=NCH AV
Ba~F T4 LUCRML, ~TAT AN RDEZEZHRT 7T Y XL TT. NUOPT
DWNERT Z DT IVT 1 il 2B/ MR T 280 #C, e LRz TV E T
EoT, T o>=1 o0& RHFEXITHFNERL (RFVT 4 1) &V ETH, T 0>=0.99 |
LWV 1) iRRIEH 2R 2 LT D (RNFeT e 0) LD ET. ERXULD RS T/
BRI T b BET 2 LENH 5 HWBEHCCHIORCBE LT, %43 5 (e & 1Xmia)
[CREZME (1000 RBIF/NEE=METHDNIRD) 20T TEILERHY £

5.2 BHJREEZ 7 A Objective

wesp FIARFCYH BRUREEL 7 7 2 objective ZHAWETA, 51% target TR THMH%
?Eﬁiﬂ'f%’)%gﬁi\%bi'f HAJBA%AY target THEINTEZL TEIS 725G (RX(LRE

DGFEIL LR~ 7245 wesp [RMEENMEZ T LET. ROBITIE, target I 10 %
BELTWVWET.

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

target OMPERTEIL 0 T, FARMIZ target ZFHT LARWVWEGAIL target (£ 0 TH
HEMRINET. T72b5, RO ZOFFE CEKTT.

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

Objective f (type=minimize);

target OfEIX, 4K Parameter MHHRETHHFL TEET.

Parameter p;

p = 10;

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

target OfEIX, /YT A —# defaultObjectiveTarget THET DI LHTEFET.

options.defaultObjectiveTarget = 5;

Objective DBIETD target L, /X7 A—H# defaultObjectiveTarget DIED
o Ly Objective DBIEDEDHFNEL SN ET.

EE‘]EQ?&@E«AH/\Oﬁf_ﬁ defaultObjectiveWeight THRELET. KROHFITIE, H
B D EZ 5 ZFELTHET.

e UEABIICRE KRB RNV K I ERE L T EE0.
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options.defaultObjectiveWeight = 5;

/XNT A—% defaultObjectiveWeight OFHAMEIZ 1 TT.

5.3 H#=X2 5 X Cconstraint

wesp FARHCIE, 2 ToORKRITRO 3 >OfHEICTEISLET.

o = Rl

¢ B I— Rl

¢ V7 MK

= R ST, b B L Tii7e & HiR (72 S 20 0378 5 7220 ilkE) o
Z&TT.

I = FRIRE T, = FHRRORITESL LTl d~&fillo 2 LT, @,
WP SR T X B RO —EH 2 I N — FHINE L, FEITATREDORRK Z &
IN— FHFICH LT D &l EzE LET.

V7 MiKRIE, BERER S - L BIRLS, BT LB TREIIRV, TEHETmMEZL
THRLWHFIRD Z & TF. 2o, v 7 MilKRL, SH0OXOEKENSNTILT B
FAEL, TORNTFTAT A BRRL/NELRDHIEEL S TTE LRI ZR - L & fif
RUE32

W ETlE, 2 TORFRIIN—RHPREL b ET.

5.3.1 N— Fil#IB%% hardConstraint

hardConstraint PIEEMAT 2 &, ZOTURKRICHEBE LT —FHE L
THEbivE7.

hardConstraint () ;

sum(al[il*x[i], i) == 3; // ~—FAKI&RD

hardConstraint BI%%, semiHardConstraint B4k, softConstraint EAEINETE
THELEIE, BOITICRER SN L O BRI NET.

5.3.2 & I — FHl#BI% semiHardConstraint

semiHardConstraint B AEMHT2 L, TOITURRICHE LN I—F
e LTbinEd.

2 WK OER BN S DORF T 4 BOFEFBIIEHR L ET.
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semiHardConstraint () ;

sum(al[i]*x[i], 1) == 3; // BEI =Kl L5

hardConstraint B9#(, semiHardConstraint B4k, softConstraint BAENIRTE
THEAEIL, BOfTICEER SN O EREINET.

5.3.3 V7 Mil#IB%k softConstraint

softConstraint BAAMEM T2 &, ZOITURICHEBLL72HNE Y 7 MK L LTH
WET. EHIT, softConstraint BAMAG X725 (/XT A=) I XV HIKXOER ED
FHEARTA—ZOFREL TEET.

—E) 72 Y 7 BRI DRT A= Z OFEE, RO L DT 3 2DNRT A=ZIZLVITbIE
kR

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

=771, BlEITATIHATRELET. 2o, Y7 M MIKOEKELY x L1568, 20
V7 MilKIONF VT 4 & p I,

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

EWVWIHRUZEV ERLET.
%72, softConstraint BIHDH 2 5IE L 3 51 BITEAMT L LN TE, ROXH7H
AN R0 iR E .
% 2,3 515 DEM

softConstraint (w) ==> softConstraint(w,0,1) [p = x*weight &%)
% 3 51 DOEN
softConstraint (w,a) ==> softConstraint (w,a,0) [p = a*x*x*weight &%
iffi )
Rls,
softConstraint (1); // softConstraint(1l,0,1) &Z&{f
softConstraint(1,2); // softConstraint(l,2,0) &%
LD ET
softConstraint B, & 2,3 BIEEAKKT 2O H51HKIC , -2 BERETEE

T 2nEhoN— FiilK, BIn— Pl ERIET.
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softConstraint (-1);

sum(al[il*x[i], i) == 3; // ~N—FHKER5

softConstraint (-2);

sum(al[i]*x[i], 1) == 3; // BEI =Kl L5

hardConstraint B9%{, semiHardConstraint B%X, softConstraint BIELHIRLE
T LA, BOITICRE SN b OBREEISNET.

N—=5 28, 9 @ softConstraint PIENIE, softConstraint (int weight) &9
HEEHOHRAETLIL. N=V a2 10 b, RO X H T A=2 DR/ >TVET.
BB, N—Yar8, 9 THER L wesp BT MIEBWT, softConstraint (w) DX IH 7R
FlblE, N—=Ta v 10 OFMBANC LV E—Z2b0 L LTHEINET. 2072, N—
a8, 9 CERLL7ZET VD softConstraint BT X—Y 310 THEET A MET
HYEFEA.

5.3.4 X7 A—4%4 defaultConstraintWeight
/XF A—X defaultConstraintWeight ZAWA &, TN 7 A /L THIET B 1K
ETCIC—HICEAZHRETETET. ROBITIE, —FICEA 12 OV 7 MIKEBEL TWE
7.

sum(a[i]l*x[1], 1) == 3; // BEH 12 OV T ML D
options.defaultConstraintWeight = 12;

sum(b[i]*x[1], 1) <= 20; // EH 12 OV 7 MilKI& 725
sum(c[i]*x[i], 1) <= 100; // ®EH 12 OV 7 MilKIERD
sum(d[i]*x[i], 1) >= 15; // EH 12 OV 7 M’MilK & 7D

defaultConstraintWeight I 0 Z&ET H &, n— KNl & L THbhET.
defaultConstraintWeight O EMEILX 0 T

/NT A—4 defaultConstraintWeight & Constraint B8%% ( hardConstraint B4
¥, semiHardConstraint Bi#{, softConstraint BI#%) 235iA L7286, #%BEDEL
SNET.
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sum(alil*x[i], 1) == 3; // EH 12 OV 7 bMilfI& 2%
options.defaultObjectiveWeight = 12;
sum(b[i]*x[1], 1) <= 20; // EH 12 OV 7 ML 2D
hardConstraint () ;

sum(c[i]l*x[1], i) <= 100; // »~—FK#lEid
semiHardConstraint () ;

sum(d[i]*x[1], i) <= 100; // BIN—FHl L2
softConstraint (5);

sum(e[i]*x[i], 1) >= 15; //EH 5 OV 7 ML 722

5.4 BEEHV 7 A IntegerVariable

wesp FEARFICIE, 0-1 BHEHOAFHANAEETT. BlH Integervariable #FIH
THBICIE, BT HIRIC type=binary T 2MENH Y 3. WBEOEEELEZNND
ZLIITEEYA. BEOBEHMELEZFH LIS AIE, BEZ S Discretevariable & H
WCRIR T2 ERH Y 7. HlziE, 0<x<10 27 BEEKE ED- WA, B
OFFEFIEET L TITIRD L 915l L E T3,

IntegerVariable x;

0 <= x <= 10;

HEBAEE Z VTG, IO X9 2Rtz £

Set sS="1 .. 10";

DiscreteVariable x (dom=S) ;

5.5 BE#(E %7 5 X DiscreteVariable

B EL 7 7 A DiscreteVariable %, wcsp CTOAHFHFAREREREFR T, LT 5]
BUIZEFRL dom ZFFOMENH Y £3. 513 dom BES Set, NHFHES OrderedsSet, #
PIHEA Sequence HET Z LICLY, ZTOBERERIRY GAEOHFHEZ EDFET.

WOFTIE, 1205 3 FTOMEMOEERAES x ZERL THET.

Set s="1 2 3";

DiscreteVariable x(dom=S) ;

BEHA S Discretevariable OFEFRIKIL, LT LHEHTHILEITH D A, IROH
Tl%, open ®5WE closed DWITNZIOHIAR v #EHRL TWET.
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Set S="open closed";

DiscreteVariable y (dom=S) ;

B ZS 2 DiscreteVariable XIRTFZMWMAFE L TXET. KOHBITIL open XIiE
closed ZHUDOBEBZE vi11,v(2],vI[3] ZEHRLTCVET.

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

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

5.6 EEAEEL alldiff

HEARR alldiff 1%, WTFOE OBEBZEH Discretevariable Z5I#ICIY, %
NEZNOENETERRD) Wiz bE2 5 ENTEET.

WROBITIE, WTLERBPFCEGERARET D, ARy 252 F7. alldiff M
BIZEY, yI1l,...,y[10] F&TEZRLME (1,...,10 DEND) WY ET.

Set sS="1 .. 10";

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

alldiff(y[i]l,1):;

BBIBOWTL, AT LI b TEET.
alldiff (y[i]);

alldiff BFABOBIEIZIE, £HEREE5E2 526 TEXFES. ZNICEY, alldiff %

PERT A &HEZGIRT BN TEET. kOBTIE, yI1l,...,y[5] FTIE, &CTH
IRBMEERD LHICEDTNET.
Set S="1 .. 10";

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

alldiff(y[i], (i,1<=5));

GUERE MG LISAIE, B 5 BORFEENT 52 LT £ A, A, KOpIE
#YTT.

alldiff(y[i],i<=5);
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59

WOBEITIE, yvIl],v[2],v[3] DEEETIC a,b,c ODWVWTINEID X IITEDTNE
kP

Set S="1 .. 10";

Set T="a b c";

Element 1i(set=S3);

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

alldiff(y[il, (1,1<=3));

5.7 TN selection

BINBIHL selection 1E, IFD& 0-1 BEEHOFT—2LE1T% 1 ICEELIEWEGS
WCHWET. FREOFRGRIE sum BEEAEHWAETHREETT A, wesp ZHIHATAEICIE
selection BH#Z MW7 A3 h=RAY T,

ROBITHE, 3 20 0-1 BEAH 2(1],2(2],2(3] OHIBL—2LETE 1 IZTHL5HH
ELTWET.

Set s="1 2 3";

Element 1 (set=S);
IntegerVariable z (type=binary, index=i);

selection(z[i],1i);

BSIBOBWFIIERT L b TEE T

selection(z[1]):;

sum BKEZFA LI2GaE, ROX ST £7.

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

selection B DBIEITIE, FHXERET AL TEET. IROFITIE, z[1],2z([2]
DHIHL—2CT%E 1 ICTHEIFRELTWVET.
Set S="1 2 3";

Element i (set=S);

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

selection(z[i], (i,1i<=2));

® selection BIMZFWEHA, PWEIICITERO 0-1 BHEE AET28b 0 Ic—SOMBMER % A&+
D728, WHEMLER A il SvET.
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IR EATE T 2B AL, F SIBORTZHEKET D 2 LT TEEEA. BT,
ROPNTRLY TT.

selection(z[1],1i<=2);

5.8 77— /)L B% Boolean

7 —/VBAE Boolean 1E, BIFUZH 2 7-HlFRIcH LT, TOEMBEZHEL 0 ((BOEKZE)
M1 (BEoLE) 2T TT.
Boolean (FIf=); // 0 21 iKY

WOBITIE, BRI 1 0 4 OEFBEEH x(11,...,x[10] #EZxF7T. LLFOXT,
x[1],...,x[10] OHFT, 3 KORESWEEZRLFENTELHDE, RRKTHL—DTHDHZ &
ZRLTOET.

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),1) <= 1;

WOBTIE, 3 ADOITE ryu, ken, guy [ZEIVIRONHHF a,b,c,d (BEHEEE x[a],
x[bl,x[c],X[d]) ZEHFEL, ken WKEIVIELNHLEFEOIL 2 D THLEEDTNET.

Set Workers="ryu ken guy";

Set Tasks="a b c d";

Element j(set=Tasks);

DiscreteVariable x (dom=Workers, index=7j);

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

LEDEBVR LTI THLHGENE, ¥T7 V74— " THOLERSHD £,

5.9 &/ (K) EEERS min, max

/MEBAFRIE min KO KERGEE max 1%, WAFAT SR OERHDO )
b/ (R) Db OERTEETY. UTOMERIZZR> TWET.
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/] IRFOFPIZ D 5 i/IME

Expression min (I, #FEAREEIFOD) // ROEIZ—# D
Parameter min (EH, ®EBETO) // BV EIRESESX
/] WFOFPIZ DT D B KA

Expression max (I, #FEAREEIFOD) // RO EIZ—# D
Parameter max (EH, ®EBETY) // BV EIFESESX

min BE%L, max BARUIMOBER L Bl v @I EW OO SICEREFA T2 N TE
9.

BB HNEEXTH Y, D OFPHIEEW OCOEFT CEEDS AWV LTV WAL NUOPT

ThOEALEHE 21T 9 iNCEOREEZITWET. ZOHAIE wesp DA OT L) X AT

ZEHARETT.

%ﬁ%iﬁ@mwﬁﬁﬂé%é%, —HIERROGEITE, R b REE BRI R
FAZ L ET. R TR0 DR E I CNTE D E £ WA TIPS CHRERI 7 AL
HETOTORERNT r—~ ARMF SN ET.

OB TIEHERELEMEO [HFHD OERINAEEND ] LW OfilfE min BEEHWT
FHLTWET.
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Set Mesh;// Av v affs
Element 1 (set=Mesh);

Set Facility;// Misx%E4&
Element j(set=Facility);

[/ Avva i PR ICIESNDRBIE 1 25 TRVWARLIE 0
IntegerVariable x(type = binary,index = (i,3));

/) MR BERSNLMROE 1 SV bid o
IntegerVariable y(type = binary,index = j);

/) Ava i b fiR § E COMEHE

Parameter dist(index = (i,3)):

/7 IR, BA YT 2T 1 oOMERICKISEN D

selection(x[i,31,73):

/] Avva i IPBIUE SRR £ T ORERE
Expression res dist(index = 1i);

res dist[i] = sum(x[i,j]*dist[i,]],3);

/] Ay aiPBINE SNSRI, BEk S Aok O T
/] HEHFEOLDET S

Parameter M;// T REWVE

M = 1000000;

res dist[i] <= min((y[j] -1 )*M + dist[i,j],3);

// LAFIE min BEEROWARWTERI T 25600 5%
// res dist[i] <= (y[3j] -1 )*M + dist[i,]];

wesp DA OT LT X AGEREET, UK L min B max BEEHWS X9 ek
EATNIZWEAICIE, ERROBBERICIB N Ta Ay P TRSNTWD X ) IR Rl %
W20l 22 E S BADMFEL Y. min/max BEOESELRMIZONT, L0 EEMIC
X nuopt-support@msi.co.jp FTEHEWAEDLEITEZW

5.10 &/ (K) fEZRAREEB45T 54 argmin, argmax

B/MEZ ISR A ST 588 argmin, e KIEZEADRZ TG T 5B argmax (ZIRA T
TENTZR L EZEIEO R bE/N(K) WA T2 TR T, LRI > T E
ER
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// WFOHPAIT T D I/ MEE B D
Element argmin (B, ®EAFEEIT) // REVEIFFEDORZT
Element argmin (£, ®PHIEELOY) /] RVEIIRFEDIRAT
// WFOHPAI DT D R KEE T D A
Element argmax (B, ®EAEEILT) // REVEIIFFEDORZT
Element argmax (FEE, ®PHIEEL ) // RYVEIIEE DR T

argmin P94, argmax BIHUIMMOBIE L Bie b @I EW OO EBMEFIHTHZ &
MTEET . E, fvh (R) HERL2ADPERD > 7258 ITZ 0T OIRZLFE il o
WKLUET.
argmin, argmax (XA TFIZET AHEHFETYTAR—FLTEY EHA.
WCSP LSO T LTV AL
ZEH DR
EEDORDOIRAT
EBOTORAFELTHERA LIS B O ER L LR DR

5.11 7 v > MK count

Sz T ROBEBGT 50 7 B count X, RAFATT b2 AKCELRHD
TTHEZDNIEMN BIROAEX) 2l T EEz 3BT, U TFofdtkichoTnE
7.

/] BT OHFPHIZ 7= 5 e/ IME
Expression  count (5=, R EI Y // RV EF O

count BIHUZ Ko T, FHIZEHEZH WD Z LR l%E2HA LT 52 LN TE 50 THER
FEDOHMZRG S Z N TEET. HIUBEHKR softConstraint THWAHLEIZIIA X B 2 —
VAT 4 7 AOHWEIZEY ) A XEMZDHZ LICE o THEL M ESWEDZ ERAEETT. B
TRHICHA L £

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

Objective obj (type = minimize);

obj = count( 3 <= x[1] <= 5 ,1i);

ERO LD RREOHEIC ) A XOBENTAZTT. UTFTOL AL ESHA ET.
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Variable x(index = I,type = binary):;
Parameter rand(index = I);

Parameter M;

Objective obj(type = minimize);

obj = count (3 <= x[1] <= 5,1i)*M + sum(x[i]*rand[i],1i);

FFENT A—% rand TEYREBAEE L TWET. M TR OE “HE - HICE

BAERITIRNVEDICTIODOAr—Y U JETT. 20X 52T 5 E KECEER 35
WERHY EFTOTEBRL IV,
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6. BRHEKMMERT V2 —Y V TRIEY VN repsp

BIRHFINT & A a—1 o ZHE &

o BOMDOEEBRTFIEL, —EORK T TEND DR DIEEDTE T RZ % i/ ME3 5 [
o WD B DEONDIEENTEL, —EOEIR T TEN D ORI % i/ IMbT % Rl
DZEEFHLET. NUOPT TIHEIAIKIMERATr 2 —Y U ZEY VR repsp Z#HNT

INOLDOREEZES FNTEET.

6.1 rcpsp DBRER

BIREIRTE A 2= U TE Y AN repsp ZFIHT 220X, B3RO 3 DOREK
BF#  Activity, ResourceRequire, ResourceCapacity ZEFe LTI FHA.
ZD3OOHEREROEGREZRT L, LTFTOX D 2KIZRYD £7.

ResourceCapacity

£— NES

A
A 4

A
A 4

(=SS

TEREAIT, T3 LRI IUT RO R WEE] DS N DEAETYT. IEREEEDEFRE
(ZIE, FERT D LBEOBNMEENE TN TIWT ERA. T— FESIE, [EEICHT 23005
Bl PO SNAEATT. MEEICHT 2515 OF%, rcpsp TIEE— REFFUE
T BRESIE, [T— FOFRICKEZRER] PO SNDEETT. repsp ZFIHTD
BRIZIE, £920 3 BEOESELERTLILENRDHY £7.

wIZ, TEDIERE EDOT— FTRIET 57200 ITHET DA Activity ZERLET.
rcpsp DRETHDIE, T Activity DETT. S5, [FE— NIEOERZ LR
EVE LT A0 YT DT ResourceRequire ZEDET. I, TEFIZENZT
FIHTE 20 YT 5EE ResourceCapacity ZEOET.

HIES

708, repsp TIESE TRFAR/IMEIE &, BN E/IMERIEZ RS Z &N TEET. &6
HEWO ML, B THEELET.
rcpsp CHIHT2Z LD TE 2R ERIILLTO®EY TT.
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W ERA SIMPLE HNOD£F BERE
ENEHL3Eo Objective ENO) S e
il Constraint HRRZE £
T Parameter EAEFET
At P 5 B sum D kST S
. , BT 2 8o LT, fliE
Fav Expression
I DFRBE G 2D
W Element WFrERT
®£e Set NFOB) FuPl A&7
S M NE : &
B Orderedset ERMNEF 2 FF oG a2 &
»@—
HoltA sequence R DR DAL LT
ES L= AR LA EHIRS 2
V7 NEIFIES softConstraint V7 MR A RS
. » xRN zg e LT, o0-1
7 — )V EEEK Boolean
Z Y
o BEIRAEEEN EDE— R M
T T4 ET 4 Activity
WDMNE WD R
o , T— ROFMIC MBI E R %
R ResourceRequire
#zT
_ FIHI ATRE 72 & IR D BRFUIE A
GRS & ResourceCapacity +
£ — NIEFBI%K modeOrder T PNIEFZFE—ICRET D
TIT 4 BT 4 EE
- fixActivity TIT 4T 4 BEHETD
BA%K
TIT 4T o EE . o TIT AT 4 OEE 2R
unfixActivity
fiR bR BA %L T5
v hFr—h Gantt e b Fr—brEHNT5
AT —H A RcpspsStatus O EZRTET D

LB, rcpsp TOARFIHARRERERESRE, HDHVE rcpsp THWABARICEREZET 1%
FREZEIZE L COHFH L ET.
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6.2 BBEEEZ 7 A Objective

rcpsp TiE, MEDOIEEDTE TRZ, #WHENLO 2 D B RS Objective (ZRREH
kET. ABMICR/IMERELE L THbh, KRAMEMEE L TRET52F I TS EEA.
R OIEREDE TR AR/ MERTE 2 51218, ROX S ITEDET

Objective = completionTime;

MBI/ IMERTE Z ) 5 121, RO KD ITED £

Objective = tardiness;

% OEEOTE TR B/IMEE Z 5 5 5A1%, BRBEEICEAZRET H I LN TEET.
HHUBH DO EARIFT/NT A —4 defaultObjectiveWeight TIREL ET. ROHITIE, HHY
BB OERIC 5 ZHELTVET.

options.defaultObjectiveWeight = 5;

/NT A—% defaultObjectiveWeight OFAMEIX 1 TT.
BN/ MERIEZ TR S 561, BBEICEAZRTETHHFILTEEFHA.

6.3 fl#27 7 X Constraint

repsp EFATAEEIZIE, UTOL 572 b00RHKE LTifbhvET.

JEATHA

ELHTSEA T A
¢ Activity DEFEIZ X BHIK

[F]—&— NIEFFRIRBEIEU L S8

[ 7 B K 2 A
Heo 5 B e OEE D58 T Rl MR Ge TRl MERTE) o856, filx=ic
BHAZRETDHZENTEET. ~"—FHK, EIN—FHKZRETLZLITTEEEA.
R LTy 7 MK ERET HI121E, softConstraint BEEH AW IEI/RT A —4
defaultConstraintWeight ZH|H L £7.

MR R/ MERTEZ 0 55121E, HIRRICEAZRET 2 2 LIETE T, £ToflFKIRn
N— FHF & L THRbIvET.

*

*

*

*

6.47 7T 4T 47 TR Activity

EOEEEZEDE—RTITIDEEDDT V7T 4 T 41%, Activity THRIEINET.
Activity I rcpsp FIHRFOEEICHY LET. E— FESIL, 58 mode THZONE
7.
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—~

WOHFITIE 4 DO a,b,c,d IZHTDHT 7T 4T 4 xlal,x[bl,xlc]l,x[d] Z&
HDTVWET. ZNENOIEEITITE—F1,2,3 OWTNLREV Y THENET.

Set A="a b c d";

Set M="1 2 3";

Element i (set=A);

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

BN B/ IMERIBEZ TR 5 A%, % Activity T 58 (% Parameter THR
BHENET)ZFH duedate THRETDIMLENH Y ET.ROHFITIX, 4 DOE¥ a,b,c,d
Wt LC, M9 3,5,10,7 ZRELTVET.

Set A="a b c d";

Set M="1 2 3";
Element i (set=A);
Parameter due (index=1i); // WHIZ RTEE

Activity x (index=i, mode=M, duedate=duel[i]);

due["a"] = 3;
due["b"] = 5;
due["c"] = 10;
due["d"] = 7;

FAEFEITK L CHID 2 TAlREZRE— FEG DR RR 2561E, 518 mode ITE— FESIEL 5
AFET. ROBITIE, ¥ a 1TF—F 1,2 /¥ b 13F—F 1,3 1B c 1TET—F 2 /B¢
dITE—F 3 ZWMDZENTEET.

Set A="a b c d";

Set M="1 2 3";
Set M2 (index=i); // &— FEAKE

M2["a"] = "1,2";
M2["b"] = "1,3";
M2["c"] = "2";
M2["d"] = "3";

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

6.4.1 SEATHIK), ERTEITHIK

FATHIRI L1, HAEERLTRIOEZE L D BICFER I T RITIUTR B0, &l
KDz LT RATHIFIE, 72T 4T 4 Activity BORER <« TREHEEINET. %k
FITIE, 1F¥ a 13F¥E b ITEBETHZ 2L TWET.
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Set A="a b c d";
Activity x(index=i, mode=M) ;

X["a"] < X["b"];

FATHIHKI D% HI21L, FMEXZAT 2F S TEES. ROFITIE, B3 a,b,c 13MEH a (2
BERTDZLERBLTVET.

Set A="a b c d";

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

x[1] < x["d"], i != "d";

FATHIKI D% AI2IX, 1T T 2 2 €28 Parameter THEETX 7. LLTOHTIE, E
¥ oa I3MEE b i 2 MIMEITToZ xR L TWET.

Set A="a b c d";

Activity x (index=i, mode=M) ;
Parameter p = 2;

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

LT, ROEIITELZELTEET.

X["a"] < X["b"], 2;

ELHTEATHIANT, FEDERZHE T 2RNTIID DIEENBIOEEDOEKITKD, L)
Hilf 2 RBL L 3. BATEITHRIL, 727747 4 Activity BOARERX << TREIN
£ EAVCATHRNE, BT RAR/IMEBBETORMEHT 2 Z R TEET.

ROFITIE, 1B a,b WTHLHER x 202556 (EHLLEF X BLERE—FE
BAGL725E8) ITI3EE a 131E%E b BRI 2282 L TWET.

X["a"] << X["b"], "X";

6.4.2 Activity DEH

UTOEZDEHSEZ R LEDE T ROHMAZRESDZ LN TEET.
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Activity.startTime // {EZEDBAHIFA]

Activity.endTime // 1EEDK TR
Activity.processTime // {EEDOFTEHAM]

Boolean (Activity==3F%]) & Activity.startTime & DFE
Boolean (Activity==3F%l) & Activity.endTime & DFE

ROBITIL, 1B a OFTABIFZ 2 LLFEEDTOET.

Set A="a b c d";

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

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

F 72 Activity IC1F, B TOT VT A ET A ICH LTHRITTHT VT 4T 4
sourceActivity, ®TDT 7T 4 ET I LTH#T DT 77 4 E7 4 sinkActivity
N, FxHEMICERIND.

6.4.3 FIHIEDORE

BRRIZBIT A Activity OWUHMEZRICE XD FEPHKET. rcpsp OFIHEE LT
HZ5FOHKRDLbDIE, UFD 2 5TY.
// AERE— R
Activity = 3UFHIL, &)
Activity = Parameter[, =)
/] AEEY A

Activity.order

BHUE

Activity.order = Parameter

EFE 2 2l, solve () — /L ENDENIEIRLET.

YEZEY R MLk, BEEDIEFITHY, AT a— BN ERENAZBEOREIZARD DT,
rcpsp TIX, ZONEFIZHES T, BIBREZADBIAICRES N TWET. =721, UTORIZIHE
BEFE0.

1. WMEE LTEZ TS b00%, fEEY X MNDIEETH Y, wIHbIZETOT 77«
T 1Tk LT TO R TR 5720

2. FATHIN ¥ 1 < 1B¥ 51 BEETIHAIE. FEEVAROFT, 1125 £V
HAITALE L2 uE e B e

3. ERTEATHIF CTREE ST b EEOLSIL, MY A o TEf L TR T iuT
VAR
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6.5 LWEEJRY 7 X ResourceRequire

L' — R T H2HLEE O EIL ResourceRequire 7 7 A TR TE L £ 7.
ResourceRequire 1% rcpsp FIARFICHERERD—>TI. T— FEANFIH mode T,
BIEENIEL resource THEXOLNET. 7o, T— FHEARED O OFRREFREH 2 & - #%08E
FFHE S 23514 duration THRALNET. Zb 3 DOLIBITETHRET 2LENDH Y £
7.

wKOFITIE, - FMEEM, BFEESG R, RERHES D 14T 20 EER req ZER
LTWET.

Set M; // E— FNESH
Set R; // BIRESL
Set D; // FBFRFRES

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

WOHITIE, F— KN aonly, bonly, both FTNFIIZK L THELRER a, b ZTDT
WET. BE—FIZETHRM 1 TKbY, T—F aonly IF&H a 2 1 WM, £—F bonly
FEIE b A 1 M, E—F both IXEWH a,b OGN 1 HIFMETHLZ LA RLTW
ESSC

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

Set D="1"
ResourceRequire reqg(mode=M, resource=R, duration=D);
reg["aonly,a, 1" ;

;o /) IR L THRN
; /) FLR L7 THRW

reg["aonly,b, 1"

regq["bonly,a, 1"

I
R O O B ~

]
]
]
reg["bonly,b,1"] ;
reqg["both,a,1"] = 1;

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

VEEJH ResourceRequire DfEIE, MLRELRWEGEAE 0 PEREINET. EiLofl
T, FICRET HDHLEOBEMTN ATH D £7.

IR EEEZ 0 UADOMIZT 211X, B1# defaultval ZHWET. ROFITIE, FIH
REMZ 1 1L TWDHe®, EFRoOfIT 0 Z%E L TWeETOARET DMERH D L7
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Set M="aonly bonly both";

Set R="a b";

Set D="1"

ResourceRequire req(mode=M, resource=R,
duration=D, defaultval=1); // #I#fE% 1 IZL7%

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

reg["bonly,a,1"] = 0;

ROFITIE, E— Faonly ITEMW a 75 3 #iE], T— K bonly IFEJR b 2 3 Wi, £
— K both ITEW a,b OGN 1 PLETHLZ LEZRLTOET.
Set M="aonly bonly both";

Set R="a b";
Set D="1 2 3" // HBl&#HRT

Element 1 (set=D);

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

req["aonly,a",1i] = 1, 1<=i<=3;
regq["bonly,b",i] = 1, 1<=i<=3;
reqg["both,a,1"] = 1;
reqg["both,b,1"] = 1;

6.6 BEJRHLIGE 7 7 X ResourceCapacity

A EIROF| AR REIR FE %2 B R4 2 EIRMtiE B 7 7 XL, ResourceCapacity THRHAX
NET. BRESDEEL resource T, AT v a—U v 72RO %2 T HRES D512
timeStep CTERIEINFET. EHLLOF[HLMLETT.

WOBITIE, ERES R, HIFES T ICHT 2ERHE R cap ZEZL TWET.
Set R; // BIHES
set T; // WIHES

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

ROBITIE, WIF 0 225 10 (2K LT, B a,b TWFbEH 1 ZFFHAAETSH S
TEAEFLARLTVWET. HWIFESIX 0 BEVOESTRITHIT R FHEA.
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Set R="a b"; // BHES

Set T="0 .. 10"; // HIMES

Element j(set=T);

ResourceCapacity cap (resource=R, timeStep=T);
cap["a",j] = 1, 1<=3<=10;

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

B RO PR EEIT 0 TT.

BFRPAGRICIIELZRET I2FENTEET. BAISE weight THZET. KROFIT
%, —HHZEAR 10 ZRELTWET.
Set R; // BIHES
Set T; // WiIRHIEA

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

518 weight IZIXEEL Parameter #5252 F L TEFET. ROBITIE, IR a IZkT5
HEMHREICITEA 10 2, HH b ST 2EIRBHERICITESR 20 252 THET.
Set R="a b"; // BHES
Set T="0 .. 10"; // HIFESE

Element i (set=R);

Element j (set=T);
Parameter w(index=1i);
w["a"] = 10;

w["b"] = 20;

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

6.7 &— FIEFFREZ modeOrder

£ — FIEFE% modeOrder 1% Activity #BIEICHRY, Activity OF— RIEFEHFE
—Thd, LWOHFIZRELET.

WOBNX, 1F¥ a BE—F 1 ZWoGEITIEEE b 13T —F 2 ZWHFE. Fo, 1EE
a WE—F 3 ZWMo7HEAIE, FE b IFT—FR 1 ZWMAHZ Lamib L TWET.
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Set A="a b";
Element 1 (set=A);
Set M(index=1i);
M["a"]="1 3";
M["b"]="2 1";

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

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

wOHNZ,
IX1EZE a,b

B3 a S b OF—FRRILTHA I ZTEBR L TCWET. (EL, Z ol
kT 5 — REARR—TRITINIETE EHEA.

Set A="a b c d";
Element 1 (set=A);
Activity x(index=i, mode=M) ;

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

Activity ORFICIE, MR EMHE5ET25 2L b TEET. ROBNE, 1E% b USOET
DOVEEDT—RWMEE a OF—RLEICLTHDZ EEFTRLTWET.

Set A="a b c d";
Element 1 (set=A);

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

modeOrder (x[1i,1i!="b",i!="a"]) == modeOrder(x["a"]);

6.87 77 4T 4 EEBEIK fixActivity

rcpsp IZBITAETH D, Activity, Activity.startTime, Activity.endTime
DX, 77T 4T 4 BEEEE fixActivity ZHAVAHET, EHENTRASNTWAET
EETDHENHRET.

ROBITIE, 1B a ORI Z 5 ([ZEEL TWET.

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

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

WOHITIX, 1E¥E b UANDOETOIEEDK TIRELIZ 10 IZEHE L TWET.
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Set A="a b c d";
Activity x(index=i, mode=M) ;

x[i] .endTime = 10, i!="b";

fixActivity(x[1i].endTime, i!="b");

fixActivity BIBOE "SI T, EAERETIHENTEET. ROFITHE, F¥ a 0
BRLARFZ % 5 [CHEEL, ZTOEAA%E 100 IRELTWET.

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

x["a"].startTime = 5;

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

6.97 77 4 T 1 EEMREE unfixActivity
TIT 4 BT 4 BEMRREE unfixActivity ZHWAZ LT, 7277 4 ET 4 EE B

fixActivity CHEESNTNEEMRT HENTEET.
WOWITIE, EELIEE a OBIBIAZRL TV ET.

Set A="a b c d";

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

x["a"].startTime = 5;
fixActivity (x["a"].startTime) ;
unfixActivity (x["a"].startTime) ;

ROBITIL, BELERE b USAOR TR Z MR L TOES.

Set A="a b c d";
Activity x (index=i, mode=M) ;
x[1i].endTime = 10, 1i!="b";

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

unfixActivity(x[i] .endTime, 1i!="b");

6.10 /> FF¥—FZ TR Gantt

He bFx¥—hr7 TR Gantt ZHWVWAFET, rcpsp THRWREREZ, Excel ZHWE
Hy hF v — MIERSELIERHERET. HIxtG L bE¥E%, add BIC Activity
B a5 8 CEXDZ L THIBBTE 9. Ho by — M O#EEEZHAWVWDIZIE, NUOPT @

AL AT A



76

Excel HRIEFELZ WA LENRH D F.
WOHITIE, ETOEEET Y b FYy— b THASETWET.

Set A="a b c d";

Activity x(index=i, mode=M) ;
Gantt g; // HE:

g.add(x[1], 1); //HAOEFROIEN
g.dump () ; //Hi7):

WOFEITIE, 1E¥ b ADOETOEELE T N Fv— M THAISETWET.

Set A="a b c d";

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

Gantt g; // H&:

g.add(x[i], i!="b™); //HHEEOEM :
g.dump () ; //th7):

AT L RO T IE T HPHH A B & [FARRIC 20 £

6.11 A7 —H A7 T A RcpspStatus

AT —H AY T A RcpspStatus ZHWDHHFEIZLY, BEETHROMRE 7 7 A VIZE—T
L, WREIOBRRFZ, 20T 7 A N EZHAFALFICLY, BEE THOMNOIRRZGT 5
FHNHRET.

g
b

RcpspStatus A7 V=7 b&; // BES
TV "N save (T 7 ANVADIXTFR ; /) BRTF

72720, ARTER & RIOARIG T, SMHICEERH - T-BE0, 77 ANVDORRICEE RN D >
73R A OEEICOWTIE, FEEShERA.

rcpsp OFARFIZIILITICH L TEAEZHET DHENAHETT .
o HWB%L

o GIROFH R &

o il
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HAOMEE, EOEKMEEZZRET 2 LERHY £9. BEMNARREFECHELTUX, e
NOHiESRL T ES0.

Bt OVEEDE TR e/ MU 248 5 BUSix Y 7 MFI O &, BN MERTEZ %
BRI A= FHFIOZ K S Z N TEET.

6.13 BIRHKMT & 2 7Y = —Y v JRIERRS

T, BRI EAS 2= VMO —FETHHLANEA TV 2 — I U REE,
SIMPLE Z W Cilahd 2 HFiEEHFMNLET.
BARAIZIE, ROLHIBABAZr Y 2= VIR E 2 £

AL AT A



(BIE 1  AROVE¥ESE TREZ H/ M)

6 DO (1,..,6) & A,B,C D3 ANZEVIRAS E LTS, & ANXFEIC 2
DL EOIEFIZTE Y, A,B,C OBAEICLY, FAMEFOBHRICHE L BT R
2o TS, 6 DOMEEZNFNTIHE THLDT, T _XTOLEFIZHOVTHEAD
BRI T O L 2225 LB 2 TR,

E# 1-6 OPFFERRE

BT RF )
A 6 H
B 8 H
c 11 H

Z O, TRTOEENTERT D TRE T HREREST S0, £, TORO
A,B,C ~DOEFEOEY B TIED L S ITT TRV ok, T XTOMHEFELKZD
FECTOATERHITRART 40 HETET 5.

ZOREIZRT 2 SIMPLE OERAKIZLL T O L 51270 F9.
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//
/7 BUIE 1 (BEROIESEE TR /ME)
//

Set M = "A does B does C does"; // E—F

Element m(set=M);

Sset R = "A B C"; // &R

Element r (set=R);

Set D = "1 .. 11"; // &E— FOIEXERHE (HHEATHRRR 11 HTH D)
Element d(set=D);

// = R & BRI O

ResourceRequire reqg(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 T4ET 4

Set g ="1 .. 6";

Element j(set=J);

Activity act (name="act",index=7j,mode=M); // ﬁﬁ%(j=l,m,6)

// R TR 7R B IR D E 38

Set T = "0 .. 40"; // AU Va—U 7 RROKMH (AR TRK 40 HET5)
Element t (set=T);

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

caplr,t] = 1;

Objective f (type=minimize);

f = completionTime; // &% DIFEDE TRZIR/IME
options.maxtim = 2;

/] KR

solve () ;

/] BROEIR

simple printf ("job=%d $%s %2d %2d %2d¥n",j,act[j],act[J].startTim

e,act[j].endTime,act[]] .processTime) ;

FNTHE, ZOETNMICKHTIHIERLOFIEEZ R CWEEL 9.
BIREIC W TEM LT NIT R D RVMEXIT 6 DOHHETY. Z22TCINLEEEES T
ELTERLET.

Set J ="1 .. 6";

FNENOEEIZIL, (A IfFEED, BIEES, CIERED) O=fFEOE— K GHLTE)
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DFELET. 22 TCINHEZE—RFESM ELTERLET.

Set M = "A does B does C _does";

E— FRFIHTAEIIE, A,B,C D 3 ADKTETNG, TNHEZEFRES R & LTER
Lx7.

Set R="A B C";

FREEEMT L ERO I DI £

(BIfE 1 D repsp I L DRELD =D DIKFR)
1. 1E%
FALHE 5 (59=1, ..., ) ISHIELTT 7T 4 T A BDFEEL, FHEFEOEET— N LBt
P, #&THEZIZRE LT2w.
2. E—F
FAHE 5 T T D 35DF— FRXISMTIT b D.
B2 1-6 TG 2E—F

E£— FHERI P B2 HEER
A does 6 H AZZEHIZONTI
B does 8 H B&#&HIZOWT1
C does 11 H CxEZHIZOVWT1
3. HR
FNCHHRT D A, B, CBHY, ROEPFHARERTHS.
=g/} A ATRER
A BIFHAT v 7T 1
B BIFHAT v 7T 1
c BREAT v 7T 1

wIZ, Znb 3 SOREGOEEMNITEZITVWET.

ETOMEEET, T—FEAEOVTNILOE—RTITPNDIFEEZRLET. TDOEYD,
Activity DOFIEICIIERES T OIRT L, T—FMEA M 25X ET.
Set J = "1 .. 6";
Element j(set=J);

Set M = "A does B does C_does";

Activity act (index=j, mode=M) ;
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E— NS T 2ERE 5 2 5 EE ResourceRequire [TIRDO L I IZERINLET. 5l
IZIE, B— FEEG M EERES R UM, Bl ICEERFMES D 2ERTOILELRDHY 7.
AEIOFITITERE A2 AKMMEA 11 BT, D="1 .. 11" LEDTVET.

Set M = "A does B does C_does";
Set R = "A B C";
Set b = "1 .. 11";

Element d(set=D);

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

F—F A does IF&W A % 6 HfM, F—F B does [TEJ B & 8 AR, E—F
C does I[F&EJR Cc % 11 HEHWDH DT, %% D ResourceRequire DfEIE, KD K HIZ
BRELET.

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;

WRITEPPHEE ResourceCapacity ORETT. FAXFIFIZ 2 2L EOEFE2T 52

LIETERVOT, BRO LREE, REOHHETET 1 T, 27 Ya—U 7 OHiH

BT 40 B220T, WIFEA T X T="0 .. 40" TEDET. 72k, HIMESIT 0 X
CEDTRITNT RV EEAL. ZhbaEldwd e, ROXIIIRESNET.

Set R="A B C";

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

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

caplr,t] = 1; // BIRO ERE

WICHEOREEZEELET. rcpsp T O FOHKAMEIX

o BOMDIEENFIEL, —EDOEIR T CTiRBEDIEEDTE L % fK/Mb7 2 Ri8

o HED B HHONDIEENIFIEL, —EDOEI T TEN L ORI % &/IMbd 5
THETTA, 2T MEIRRIE T, ZAUFEBECUTOX IR ELET.

Objective f (type=minimize);

f = completiontime; // 5& 7T EAHR/IMLERT

IS, RTRMEZEELET. AR TR LT, SHERH2 PestE LET.
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options.maxtim = 2;

UEZRFLDDE, AEOEA LN T LET.
SIMPLE BT /WA FEITSEH E, ROL I RFETHERENELNET.

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=5 "A does" 0 6 6
job=6 "B does" 0 8 8

ZoMINE, EEOFT (ERD solve () FFOH L) b o720

/] FRDOFIR
simple printf ("job=%d %s %2d %2d %2d¥n",j,act[j],act[]j].startTime

,act[j].endTime,act[j] .processTime[j]);

KT 2 H DT, repsp DROTZBALFICONWTOE—F, VEEBIMGIZ], & THEZ, 1F¥
FrERHINAF RSN TWET. ZORFRPND, FIIFEEFE 113 A ICE S (A does &
2E— NEwH), /EERBIZe HE, &TI1X12 HE T, {EEMERFMIZ 6 LW ofifl 2o T
WD ZERDNY ET. MARETTR, HF 1 OB, 1EEMKIT 6 RHD XX — T,
E¥ERTIZ 12 HEMAE D EA (T2 11 HH-MET) EMRLTIEZN. 20k
(IR D &, VEREPTERFRIIMEZER TR OAFEBIER AN 2 5N 2 b DT ) £,

2%, ZOBIEITERSE TRZIR/AMERE TT O T, fIRICHEAZRET 5 Z ENATRETT .
WE, HE—FTHEFEEZToBRICaA MR RETHLELET. TOHET, aX MR 0 &
W L7 IR D E R Z T T~ TFT T 4 LSE TR OEZ R L&k e i/MeT 22 8 %2%
ZET.

ERBROEFT LD solve () LLREIIC,
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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)); // oA |
softConstraint (1); // HlFINDOEI

costTotal <= 0; // 2 A MOF/MEIZRHET BH1HI=

ZIBMLUEY. A does, B does, C_does HADE—FZRIRLIZLEITAA MIK~L 5,
2, 1 »indboDE L, aAMRK%E costTotal TREL TWET.
ZOFRITRRIFRD L D170 £F

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" 0 6 6
job=5 "B does" 0 8 8
job=6 "B does" 16 24 8

FEREDORIEIINEZET TRZIN 18 Tho7oDITK L, SEIOMBEOTE TRZIL 24 £72 0, 58
TTDETICHRMZESTHLOICRVELEL. 205y, TAFDO/PMINE— R C does TITH
fEFREML, 22 POKEWE— R A does TITHEFNBA L THEY £,

wIZ, MEENRMERTEZ E A 3. ZBEOTn Y2y PRV a—) U 7IZBV T,
(BAAFITWHSRESNTERY, MllEhZE/MELTZW ] LS BELEAFELET.
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(Bl 2 AU IME)
BIRE 1 ORPUIZIBNT, FAFEICHOWTRD L 9 IR TE SN TWAS & X e
nNem/Mbt ko2 rPa—na2H8 L.

= ki
1 10 H
2 10 H
3 10 H
4 17 H
5 17 H
6 6 H

M Activity OEEICHENERZFT L, BB RN/ MbEZ EETDHZ LI
Lo THHETT .

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

Activity act (index=7j,mode=M,duedate=due[j]) ;

HAYBIEUZIZR D L S IC L TEN 2 3E L £ 7.

/] R ME
Objective f (type=minimize);

f = tardiness;

INSEXMLU-FIE 2 @ SIMPLE EF/MLITKRD L 512720 F1.
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//

[/ BUE 2 RN R ME)

//

Set M = "A does B does C_does"; // E—FK

Element m(set=M);

Set R = "A B C"; // &R

Element r(set=R);

Set D = "1 .. 11"; // %F— NOEERRORK
Element d(set=D);

ResourceRequire reqg(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 g ="1 .. 6&";

Element j(set=J);

Parameter due (index=j);

due[j] = 10, 1<=3<=3;
duel[]j] = 17, 4<=3<=5;
due[j] = 6, 3==6;

Activity act (name="act",index=7j,mode=M, duedate=due([j]) ;
Set T = "0 .. 40"; // A va—V 7 2KOEERE (HEAD
Element t (set=T);

ResourceCapacity cap (resource=R, timeStep=T) ;
caplr,t] = 1;

Objective f (type=minimize);

f = tardiness; // f#EN&/IME

options.maxtim = 2;

solve () ;
/] FRDOFIR
simple printf ("job=%d %s %2d %2d %2d¥n",j,act[j],act[j].startTim

e,act[j].endTime,act[]j] .processTime) ;
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s

FAT

fi Rl d, BLF DI Ed.

Jjob=1
job=2
job=3
Jjob=4
job=5
job=6

"A does"
"C_does"
"B does"
"B does"
"A does"

"A does"

6 12

6

0 11 11

0 8
8 16

8
8

12 18 6

0 ©

6
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7. T —F2T7 7))L
7.1 5 —%7 74 VO

SIMPLE TlX, E¥( Parameter DfH, HH s DR, L variable OHIWIEEZ T —#
T ANEREHINDINRT 7 A VIND EZDENTEET. T—F 7 7 A M dat BT
— 277 AN JLiET .dat), csv BT —F 77 AV (JERT .csv) O FEENFEL,
TNENRMITEN R £

T=H T 7 ANERND LT, BUEO B0 B0 2 BB R 2 M IS O s TE £

—ODETNT 7ANME, BROT =277 A NVEFIHTLERTEET. HROTF—27
7ANEFAT %6, TALDREAELH T o4 THY A (dat TBE csv B
PRIELTWTCHMEDY FHA). UUFIE, T V774 model.smp T —X 77 AV
datal.dat, data2.csv Za~2 RI7A4 U EHRATAHTYT ( windows hR).

prompt% mknuopt model.smp

prompt% model.exe datal.dat dataz.csv

T2 7 7 ANERBICEZDIEFIHMEETT. T bbb, RO a~xy NI L L FHTT.

prompt% model.exe dataZ.csv datal.dat

[ USRI L TEBOT =2 7 7 A VWO EEZRE LTes, =7 —&7 0 £7.

7.2 dat BT —F 77 AV

dat AT —% 7 7 A L TlX, B Parameter Off, £H s OEFE, ¥ variable D
WIHMERRECEET. dat BT —Z 7 7 A LV OYLEFIT .dat THLOILERHY £7.

EBOESCEB OB AR ET 2% AL, name BIHUC L > TEESEROLRIZED D
WENRHY £, windows MITIX, FFIZ name BIEZ{TTRWEAICE, T AT 7 AL
TERSNTAPED L DN name ZEFEESNET. 2F VD, LT SOF)LFE%ETT.

Parameter a;

Parameter a(name="a");

dat AT =2 7 7 A VOITRICITFMAEIany ; 2T 0ERHY £7.
WOHITIL, dat BT —H 7 7 A VIZTEE a (name="aa") O 10 ZHREL TV ET.
EFFNVT 7 A IVHN
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Parameter a (name="aa");

T—=27 74NN ( dat B

aa = 10;

WOFEITIE, dat BT —% 7 7 4 /VIZES x (name="xx") OMHE 4 ZFHFEL TNE
ER

EFT)VT 7 AILN

Variable x(name="xx");

FT—27 741N ( dat BR)

WOBITIE, dat BT —H 77 A NVTHELES OFEE 123 ZHRTELTCWET. T—H7
FANNTERTIERT, ET V77 ANVNTERT IR LR, ¥T V7 3 —F " T

STIEWITEFA.
ETILT 7 AILHN

Set S;

F—%27 574 )LN ( dat ER)

s =12 3;

—20 dat BT —F 77 A MWL, FEOTEED

WEZLRT D eNnTEET. L

TOWHITIX, 8 a(name=aa) DOfE 10, ¥ x (name=xx) OFIHE 4, £E5 s DEFHE 12

3

EETRELTCHET.
EFI)VT 7 A IV

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

Set S;

FT—27 7 A )LN ( dat ERX)

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

dat BT —% 7 7 A VN TIE, fERICUITA D Z

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

/WFCEVDARA I XEMNETHIE B TEET.

/] TEBDOHEE
aa = 10;

/] RTEUERR E
xx = 4

T EFOTEH Parameter OfEXS, A% variable OWIHEEZRET 21T1E, LTFO X
21T [1 ZHVET. ROBITIE, T alll,al2],al3] (X LT, WIHIME
EhHzCunET.

EF)VT 7 A VN

1, 0.5, -1

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

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

F—%27 57 A )LN ( dat JERX)

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

TROD¥ALIany ; 1, —DOORTET —FDOERBIZHERLET. WITIEEBEZDT,
T—=H T 7 A NEGIE, UTFOL IR T H5FELTEET.

ZhUE, ETFTATZ A NANTUTO X HICHERT ALEE R UEETT.
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alll = 1;
al[2] = 0.5;
al3] = -1;

T=H T 7 ANNTERET 2HE1E, BNTFHDCH T AT +— b " IIMPTEEA.

)iz, ’Z@iﬁx["l,p"},X["l,q"],x["2,p"],x["2,q"] WZHIHME 1,3,5,7 52501
<.

EFT)VT 7 AILN

Set s = "1 2";
Set T = "p gq";
Element 1 (set=S);
Element j(set=T);

Variable x(name="xx", index=(1i,7)):

FT—27 741N ( dat BR)

xx = [1,p] 1 [1,9] 3
[ZIP} 5 [2lq} T;

i, ETFATsANANTUTO LS IR T 2858 R UEWRTT.

~.

HBE7 T AOREFT, WRNICER LR LD, ETA T 7ANRT —X 7 7 A LD
WL HEBMICERSNET. Thz sIMPLE O HEBEMUAKRE & IFOVET. LIF ORI T,
HEMRAMREIZ LY, £8 s OFEHRIX 1,2,3 ThHL L ET.

ETTNVT 7 AN

Set S;
Element i (set=S);

Parameter a (index=i);

FT—27 7 A )LN ( dat ERX)

DUTDES1Z, csv BRF—FX 77 A4LT alll,al2],al3] ODEXEDTHEESLHEEET
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UFoLs12, FE5 V7 7AVHNT alll,al2],al3] DEEZEDZEESLREEETT.

Set S;
Element i (set=S);

Parameter a (index=i);

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

7.3 ecsvIBERT—HFT7 7 AL

csv BT —4% 7 7 A )V TlE, B parameter Off, ¥t variable OFIMIEL K E T
TET. dat BT =X 77 ANV ERRY, 5 set OEHREZHRETDHILITITEEEA.
csv BRT =4 7 7 A VOYLIEFIE .csv TRITNIETRY EHA.

EROMERCER OB LR ET D25 E1E, name 5IEUZ X o> TEMSEBDOLFIZED S
VERH Y E£F . windows MUTIE, #FIC name BIE AT RWEEIIE, ET AT 7 AV
TERINTAPED LD name LS NET. 2F 0, LLTO HOOHXFEETT.

Parameter a;

Parameter a (name="a");

csv BROT—Z 77 A Vi3 ¥fiar~ , TRULNITHOMER SN TOVET.
WOHITIL, csv JERT—HF 7 7 A WIZTEEH a (name="aa") Ofi 10 ZREL T\ E 7.
TFI)VT 7 A LN

Parameter a(name="aa");

FT—=27 57 A )LHN ( csv ERX)

aa

10

WO TIL, csv BT —H 7 7 A /WA x (name="xx") OPHIE 4 2REL TV E
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ER
ETFT)VT 7 AILHN

Variable x(name="xx");

T—2 77 A1 ( csv BR)

XX

4

=20 csv BAT =X T 7 ANIL, FLOTHEBORELZLRT DI LN TEET. U
TOFITIE, FH a(name=aa) Off 10, £ x (name=xx) OHHME 4 ZWHEHRE L T
E3c

ETILT 7 AILHN

Parameter a (name="aa");

Variable x(name="xx");

FT—2 77 A1 ( csv BR)

aa, xx

10,4

/) FECEVDOIA MLEMGTHZLHTEET.
/] EEE AIMEDRRE

aa, xx
10,4
WITE L FITTEERA.

T Do HEE Parameter DEX?, 24 Variable OWIIMEZRET AL, LLTD
EolcLET. RoBITIE, EH alll,al2],al3] (&xtLT, #HIME 1, 0.5, -1 5%
TWET.

ETNVT 7 AIH

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

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

T—27 7 ANV ( csv B
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all]l = 1;
al[z2] = 0.5;
al[3] = -1;

csv BT =4 77 A L TIIEEDTHEEORELZLRTE ET, BTEE2HOTEHSLE
BAELOTRETLIHAIL ZNUORET LW FNE—TRITIULR D A ROBITIE,
EH alll,al2],al3] LT, #I8ME 1, 0.5, -1 %, E# b[1],b[2],b[3] ITxF
LCHIHIE 3,5,7.1 252 CT0ET.

ETNVT 7 AN

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

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

FT—H2 77 ANVKHN ( csv EX)

i,aa,bb
1,1,3
2,0.5,5
3,-1,7.1

WD EHIZ, T a & b ODIRTVERDGENE, —DD csv BT —¥77 AT a,b
W OEERET D Z LI TEEEA.
ETNT 74N

Set S = "1 2 3";
Set T

"p q";

Element i (set=S);

Element j (set=T);

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

Parameter b (name="bb", index=j);
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csv AT —H 7 7 A4V T 2 WILOWRTFEZFFOER Parameter & ¥ variable DF)
HHEZRET HI121E, ZBYVOFERH Y ¥, — D3R TE2 2 THHCAICFER T 5 HIET,
1D EXEFHINET. &5 —2lF, REORTFTZH—ITRIZRER T 5 HETT. 2k 20 #F
&P ET.

UTOFITIE, 2 x("1,p"],x["1,9"],x["2,p"],x["2,q"] (Z¥HIE 1,3,5,7 %
1D H#FXTEHEZ2 256 L, 2D HEXTEX2GAMAEFLE L TWET.

ETT)NVT 7 AIILN

Set S = "1 2";
Set T = "p gq";
Element 1 (set=S);
Element j(set=T);

Variable x(name="xx", index=(1i,7));

T—47 7AW (csv X 1D ERX)

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

T—4277ANN ( csv X 2D EX)

XX,prq
1,1,3
2,5,7

i, BETFA T ANANTUTO LS IR T 2848 R UEWRTT.

1D EROLE, EHSEHORFENFE L THIUE, FFRFCEEOREZITI Z L BAMRET
7. oL, 2D EXOHEIE—2D csv BT =¥ 77 A MK L T—2DEHED 5%
EELUNRET DFNTEETA

UToOBTIE, 28 <("1,p"],x["1,q"],x["2,p"],x["2,q"] (ZFHIE 1,3,5,7 %,
E# a("1,p"1,al"1,9"1,al"2,p"]1,al"2,q"] I 2,4,6,8 % 1D EXTHX TV
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E3r
ETFT)VT 7 AILHN
Set S = "1 2";
Set T = "p g";

Element i (set=S);
Element j (set=T);
Variable x(name="xx", index=(i,7)):

Parameter a (name="aa", index=(i,7j)):;

T—=4%7 7AW (csv X 1D ERX)

i,3,xx,aa
1,p,1,2
1,9,3,4
2,p,5,6
2,9,7,8

BE7 T AOMHERERIL, HWRMICER LR LY, ETA T 7ANRT —4 7 7 4 VDI
WAL HBNICERSNET. Zha SIMPLE O HBMUAMBEE L IFOVET. LT ORI T,
HEMUAMREIC LY, G s OEHRIT 1,2,3 THD LHBESNET.

EF)VT 7 A VN

Set S;

Element 1 (set=S);

Parameter a (index=i);

FT—H2 77 ANVHN ( csv EX)

i,a
1,-1
2,-1
3,1

DUTDE51Z, dat BRF —FX 774V T all]l,al2],al3] ODEXEDHEESLHEEET
7.

LIFD X oIz, €77 7A4LNT alll,al2],al3] OEEZEDIZHE LRKTT.

AL AT A
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Set S;
Element i (set=S);

Parameter a (index=i);

all]l = -1;
alz] = -1;
al3] = 1;

AL AT A



8. H e

97

SIMPLE Titih SN 7ZEKFHFET T /L%, NUOPT TRMENFT. T OBICITRMTER
DEEHE S, KO MDRIERARE T 7 A v (BT V4 . sol) ICHAESNET. 6Uul KT
X, Ry 77 v AT HBOERP S ET.

ZOETE, HABEHROBIMCHWVWSILS SIMPLE O print, simple printf,
& 2 i3 2 stk S IEIC W TR L .

simple fprintf 72 HUNI,

8.1 x4

%4 2 print B,

simple printf Pd%(, simple fprintf B TIE, LT O

FREEFRIT T D IF M EERG T2 2 A TEET.

HERRER Lk =US
Variable val B
init  WIHIE
dual  MORZEHE
ub R FRAE
1b T BRAE
Objective val HAEE
init  HIHIE
Constraint val BAEE
init  HIHIE
dual  BUMZEHE
ub R FRAE
1b T IRAE
Parameter val BIAEE
IntegerVariable val HAEME
init  WIHIME
dual PO 4B
ub R FRAE
1b T PRAE
Expression val HAE
init  FIHIE
SymmetricMatrix val B
init  FIHIE
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Set val HAEAE
OrderedSet val HAEE

8.2 print B9

print BIEIE, 24 variable , BB Objective , #ilfI Constraint , &
Parameter , 2 # & ¥ Integervariable , . Expression , X} # 1T %l
SymmetricMatrix, 4 Set , AFHES OrderedSet IZT AfEH%E, WE -7 4+ —
~y FCHAHSEOWELA L TVET.
print BIEkOEXIL, UTOXIICED LN TWVET.
MR . print () ;

EEOBUEEZ T 2I120E, WOL IR TO2LERH Y 7.

Variable x;

x.val.print () ;

A OB OAIIE 2 9 2120%, RO X IR T 2 BENRH Y £,

Objective f£;

f.init.print();

HRI OB EL N2 B+ 2121E, RO KIS L LR H Y £

Constraint Co;

Co.dual.print () ;

EROBAAEZ T H121E, WO LB T HLERH Y £

Parameter a;

a.val.print();

BRERDO TIREZ AT 2120F, ROX BT D2HBENRH Y £F.

IntegerVariable z;

z.1lb.print () ;

MPMTHNDOBAEEZ H T 2121E, ROX IR T DBENRH Y £,

SymmetricMatrix X ((i,J)):

X.val.print();

AL AT A
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ADOMHEZ 13 2121F, ROXDICHRBTLHHERNH D £7.

Expression g;

g.init.print () ;

LEDOBEMEA 1T 21201, RO X DICFRRT 20ERHY £7.

Set S;

S.val.print () ;

NEFFEE & OBUEE Z H )3 2121%, RO K I ITRBTL2H8E R H Y £,

OrderedSet O;

O.val.print();

KAEBIEL solve DHINT print BAA TR T2 &, KRMATOYIHLIREDHE @A FLE S E
. REERAEL solve X, BIRMICRER SNARWEE, BT VORBZRICHD O LS
F7. Hl2E, ROFET/MTHTLDHNTIUTFO L2720 £7.

ETFI)IVT 7 AV

Variable x;

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

x >= 5; //HK

x = 10; //¥IERE

x.val.print () ;

7

solve B OHIC print BMEEZHAELEEES, HANILTO X 312720 9.
ETFIVT 7 A

Variable x;

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

x >= 5; / /i

x = 10; //#IHMERE

solve () ;

x.val.print ();
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7

b
Il
ul

solve BAKOHI%IC print B%E HE LI2%HE, WL T LS
EFILT AL

(2720 £9.

Variable x;

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

x >= 5; //#ilK

= 10; //¥IERRE

x.val.print () ;

b

solve () ;

x.val.print () ;

7

x=10

x=5

WFEPNTWDLGEE, 2z LET. #lzE, ROETFT /ST 5 E, LTo

EoZe0ET. BHx(1],x(2],x[3] OBIEENETHIINET.
ETFIIVT 7 A I

Set s = "1 2 3";

Element 1i(set=S);

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

x[1] >= 5; //#il#

x[1] = 10; //WHEERE
solve () ;

x.val.print () ;

7
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WORFITIL, IWTAE O Z ) S TWET.
EFILT AL

Set sS="1 2";

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

Element n(set=N);

Variable x,y;

x = 10;

y = 2i

SymmetricMatrix X (index=n, (i,3));

X[n,i,3] = 100*n+x*i+y*j, i <= j; // E=ZAESOHEE

X.val.print();

)
X[1,1,1]1=112
X[1,1,2]1=114
X[1,2,2]=124
X[2,1,1]1=212
X[2,1,21=214
X[2,2,2]1=224
X[3,1,1]1=312
X[3,1,2]1=314
X[3,2,2]1=324

Ho#iPH %, RMTHIRT 2 FHAEETT. UTFTDO X LehE, 28 x(1],x[2] O
BUEEO R B S ET.

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

7

8.3 simple printf BA¥

simple printf BIHUL, Vv T IV EGFE c/c++ DR TH D printf & SIMPLE
IR L7286 0T, printf B%E int, double, char MOEMZAZHTT L x40,
simple printf BIEIIEDLVICET VT 7 A VOWREROFHRZ I LET.

simple printf BHUL, £ variable , HHYBIH Objective , filfJx Constraint
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€ 4 Parameter , ¥ A ¥ IntegerVariable , 3 Expression , Xt # 17T %
SymmetricMatrix , X7 kL Vector, 474 Matrix ([ZBTHE#H%Z, LEO T+ —~
Y NCH I SELHELZ AL TWET. H£E set RMEFHES Orderedset IZHT HIEHE
BBToZ X TEERA.
simple printf FHOFERNILUTOIIITED N TWVET.

simple printf (HJfREENX, M1, HASE2, ..);

ROBITIL, EHROBEMEEEIEAATHSETWET. BEEATHISESITIE &4
ZHWET.

Variable x;

X = 3;

simple printf ("%d¥n", x.val);

ZHUCHKTHDHNFLLTO L 51720 £9.
3

RO XN TD &, HINFLUTOL S IZey 7.

simple printf ("x Off = %d¥n", x.val);

7

x DfE = 3

simple printf BIDOBIETIL, .val ZAMWTL2ENTEET. - T, ROEIIZ
FLR L TH R T T

simple printf ("x Off = %d¥n", x);

simple printf BIETIE, BELIMI &S, FEVNAEXNTHEZ S E 550
TEET. UUFNMERADTLIHTT. RN T5I2F sf ZHVET.

simple printf ("x DfE = $f¥n", x.val);

7

x DfE = 3.000000

U328 NI B AT AT 261 T, MR UTH AT 5123 se ZHWVET.

simple printf ("x Of = %e¥n", x.val);
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7

x DOfE = 3.000000e+000

FRSEDMBERET L2 L bTEET. UTFOFITE, MRUT Mrosnstsh
LI LTHVETS.

simple printf ("x Off = %.2f¥n", x.val);

simple printf ("x Off = %.2e¥n", x.val);

7

x DfE = 3.00
x Df = 3.00e+000

HMADIEZEET 22 L b TEET. LFOHITIE, A 15 CFICTHIPINED L 5 IZF
WL TUWET,
simple printf ("x DOff = $15f¥n", x.val);

simple printf ("x DOff = $15e¥n", x.val);

7

x DfE = 3.000000
x DfHE 3.000000e+000

EROMGOFERZELODH I EHTEET.

simple printf ("x Off = $15.2f¥n", x.val);

simple printf ("x DOfi = $15.2e¥n", x.val);

7

x DfE = 3.00
x DIE 3.00e+000

KIREBARL solve DORMNT print BEZFIRT 5 &, KEFTOPIHREBOFHR LR S E
. RIEBIE solve X, HIFMICEB SN RWES, ETVOKRKRICHL O LFEHIN
F7. Hl2E, ROFET/MTHTL2HNTIUTFO L S22 £7.

ETFIVT 7 A I
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Variable x;

Objective f (type=minimize);

f = 2*x;

x >= 5; //#lK

x = 10; //PIHMERE
simple_printf("x(DﬂE = %f¥n", x.val);

7

x OfE = 10.00000

solve PAHDO%IZ simple printf PIBAFIRTH L RO L IIT2RY £9.
ETINT AL

Variable x;

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

x >= 5; //#lK

x = 10; //¥1lERE

solve () ;

simple_printf("x(DﬁE = $f¥n", x.val);

7

x OfE = 5.000000

BFEROMBRLHNSELERTESET. ROFITIE, BFLEFEOEROIEE 2 BEIY
XTHASETHET.

Set s ="1 2 3";

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

x[1i] = 3;

simple printf ("%d¥n", x.val);

ST HHAIIUTOL 912720 £

3
3
3
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ROLHICERT D E, UToX ictihasnEd.

simple printf ("x[%d]Dff = %d¥n", i, x[i].val);
o

x[1]DfE = 3

x[2]DfE = 3

x[31DfE = 3

SO BICEHRAEET S L T, RTFOHBALZHBIELENTE . ROFITIX
x[1],x[2] DEDOAEFRIFETNET.

simple printf ("x[%d 1OfE = ¢d¥n", i, x[i].val, i<3);
o

x[1]DfE = 3

x[2]DfE = 3

simple printf BAEOBIEITITHIRAEND T, F CIHRFORMNSE ThiVE, RIRHIEEH
NTHTEMTEET. ROFITIE, B x(1],x(2],x[3] EHalll,al2],al3] OfE%E
FFHCH D SETOET (.val 1ZEM L THRLRAMEEZFIH L TOET).

Set s ="1 2 3";

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

Parameter a (index=i);

x[1i] = 3;

aflil 5;

simple printf("x[%d] = %f, a[%d] = $f¥n", i, x[i], i, ali]);
i

x[1] = 3.000000, a[l] = 5.000000

x[2] = 3.000000, af[2] = 5.000000

x[3] = 3.000000, al3] = 5.000000

SFAITH] SymmetricMatrix OIF#HEFRRIVTTZWEGEES, MHRITHIEBEOIRT &, 175K
DOWTEERLTRINTISLEIHY T8 A. Bl21E, ROFITIE 3 DOXHITH]

X Xy, X, Ofia#rEETOET. TAERERTIRATIREBNCH ) ShET
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Set S = "1 2";
Element i (set=S), Jj(set=3);
Set N = "1 2 3";
Element n(set=N);
SymmetricMatrix X (index=n, (i,3));
X[n,i,3] = 100*n + 10*i + 3, i <= 3; // E=MAEHORERE
simple printf ("X%d[%d,%d] = %f¥n", n, XI[n]);
// 11 WDsd, $d (ST 2 518N ABIRICHibI D

7

X1[1,1] = 111;
X1[1,2] = 112;
X1[2,2] = 122;
X2[1,1] = 211;
X2[1,2] = 212;
X2[2,2]1 = 222;
X3[1,1] = 311;
X3[1,2] = 312;
X3[2,2]1 = 322;

simple printf BAEUTE, RMEREZ KT HEE result OFEROH IS ELFENTEET.
PLFIE, result MEETAEHRO—ETT.

i e LIS
nvars int BI DI
nfunc int B D%
iters int WRIED A R
fevals int EGREES
optValue double H #OBI%EE
tolerance double PLRTE D IR E B
residual double R 36 1T D Feid Stk D%
elapseTime double T B E R R
K TRFAT — 2 A
errorCode int (HeZhis © 0, RF : =57 —F75)

TT—F ST AL 2.1 OLDITIENET

ROET KT 2T, UTFDO X510 £

AL AT A
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Variable x,y;
Objective f (type=minimize);

f = 2*x + 3*y;

simple printf "EeEMES R %e¥n", result.residual);
simple printf ("FTEFIHEFERH 2d¥n", result.elapseTime)

X + 2*y == 15;
x >= 0;
y >= 0;
solve () ;
simple printf ("B D% %d¥n", result.nfunc);
simple printf ("WAIEDKIEREIEL %d¥n", result.iters);
simple_printf('ﬁ%i&ﬂqﬁ[jéﬁ $d¥n", result.fevals);
simple printf (" HHJBEA%E %e¥n", result.optValue);
simple_printf("HYﬁ@¥Wf§§¢F %$e¥n", result.tolerance);
(
(
(

simple printf ("# THAT —4% X %d¥n", result.errorCode);

’

7

B D%
PRIE D SR R
B E A e 2

H A B %k fiE
SR E 2
AP R
eSS
HETREART — 2 A

.250000e+001
.000000e-008
.978422e-008

O O W+ N oo o N

8.4 simple fprintf A%

simple fprintf BEEUE, FFHEH I TIERLS 7 7 A MK L THAZ T 5720 OB T .

A E 5 L9 LS,

simple printf B% L &< FUHERELZ AL THET.

simple printf BEOEFERIILUTOIIICTEDO N TWET. AT 7 ANV ERET DT
HOFE 1 5IELIMNE,  simple printf BAEE FEROFAXTT.

simple fprintf (77 A/NVAHRA %, WhfEEHEX, HAOx%1,

2)

HRFEIT THEREER ) OB THLIMENRH Y £,

® O HFTIX,

EHEOBEEEBEEE A CHASETHWET. HHh77 4 1L LT,
output.txt ZFHEL TWET.

AL AT A
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Variable x;

FILE* fp; // 77 A/NVKRA U ZDHEE

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

simple fprintf (fp, "%d¥n", x.val);
fclose(fp); // 77 ANVZMHLD

KT BT 7 AV output . txt ~OHINZLLTO XL 512720 £

3

WO TIE, IRFEOETOEBOBEMEL NS ETCWET. HOET7 74 0T result 7
4L Y (ZF)F) LLF®D data.txt TT.

Set S = "1 2 3";

Element 1 (set=S);

Variable x (index=1i);

FILE* fp; // 77 A/VKRA L ZDRE

fp = fopen ("result/data.txt", "w"); // 77 A/VEHL
x[1i] = 3;

simple fprintf (fp, "x[%d] = %f¥n", i, x[i].val);
fclose (fp); // 77ANEHALD

ZHICT A 17 7 A4V result/data.txt ~DOHAILLTDO X S22 0 1.

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

T 7 AN EFEETIT L, BNE LIEWEEIRT 7 A V2R EROSIEE "ar &I 54
ERHY £

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

8.5 A E@w D

77 4V FERED NUOPT (X, EEHICRMEREFRL, 7 7 AV (£7 V4 .sol)
ZAERRLET. 22T, Zasxmfild s HEafarLET.
BRYEH I X 2RI OZIR 2 M4 21213, RO LS ICRBLET.

options.outputMode = "silent";

iRk 7 7 A NDOH S ZMEIT 5121F, RO X HIZRE L ET.

AL AT A
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options.outfilename = " NULL ";
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9. Z D DIEE

9.1 solve Bi%k

solve B#KIE NUOPT IZfiLFATHOFEITE MBS T2 TT. UTFoEXTidanE
kP

solve ();

BT NT 7 A IIHIRINZEER LRWEGEIE, €T V7 7 A VORKIC solve BEDEHM
NI E R LERICRD ET. oT, BFEOHAEITETT VT 7 AT solve BIEZ PR
ANCFRLIR T 2B TH D A

LrL, UFD XD R5GE1E, &2 TREEIREZIT> TV 0E2 R RT 2 MEHR
HYET.

* RN RO ERONE LR RS ED.

* HHO BB OV Tl L ChalE{b 21T 9 .

¢ BETVDOEFREEEL LN LEKRIOR#ELEIT.

LUTIE, RN O ER 2 FR ST 56T

ETFIIVT 7 A I

Variable x;

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

x >= 5; //HK

x = 10; //¥IERE

solve () ;

x.val.print () ;

7

B/RAYIC solve B EFEDR LW E, RO XD IESAIOMEIH TSN TLENET.
ETILT AL
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Variable x;

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

x >= 5; //#lK

x = 10; //WIMEERE

x.val.print () ;

7

WOET NV TIIEEO HBEEEZ EFRZL CWET.

Variable x(name="x"),y(name="y");
Objective f (name="f", type=maximize);
Objective g (name="g", type=maximize) ;
f =x+y; // BRI DER
g = x-y; // BWBE¥ g OER
pow (x-1,2) +pow(y-1,2) <= pow(0.5,2);
y:  // RBIARASNT g T & KEETT D
solve (f); // HWIBIE £ TR+ 2R AILZ1T D
i // BEIEE g 1ICBT DR AIEEIT O

solve (

solve (g

WD solve () ILHMIBBOIEEZ AW LITE(EOFRITT, ZOHEICIETEK

RIZRA S

N BB DWW TiaE{E2M T E T, 2 0%, BIRIIC BB Z & L 7w b 23
ITENET. solve (f) T, HIUEE £ 1T 2 &iE(L2%, solve (g) CHRIBEE g 1ZBT 5
HIEENENENTONET. solve () DFFOM LIZ K o TRBELBAITOID DIL, ZDRER
DRNCERSNEZTTAVONEICHLTTT. ZOZEEZFH LT, TFVEZRRER LR

L EITH) Z R TEET.
WOFITHE, HIRRX—y 212Nz 581E% ChmfbziT> TV ET.

Variable x(name="x"),y(name="y")
Objective f (name="f", type=maximize);
f = xty; // HHIBE £ OER

pow (x-1,2)+pow(y-1,2) <= pow(0.5,2);
solve(); // LilETOETNVEMEL

x-y >= 0.5;

solve(); // LEOHIKINSINATZET VA<
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9.2 EFT VDOHNAEDEKR ( showSystem BiE)

ETNT 7 ANET =27 7 A NEGEEL TR Liz8ha, B BIBEECCHIKIA D B 721
WAL SN2, MIROBRV ZZDOFEERBILCLEIENLHY £7. showSystem
BEUL, DBESNTZET N T 7 ANET —F T 7 AN EREHICHER S5 BB
Objective , {2\ Constraint, X#T4 SymmetricMatrix O BRAEHRZ T L E
9. showSystem PIEIFILL TOEXTHBINET.

showSystem() ;

KDOEHIBRETNEEZ FT.

Set S;

Element 1 (set=S);

Parameter c(index=1i);

Parameter a(index=1i);

Variable x (index=i, type=binary);
Objective f (type=maximize);

f = sum(cl[i]*x[i],1);

x[1] <= alil;

showSystem() ;

FT—HT7 7 AL dat B TKRDO L H 526N TWET.

c [1] 13 [2]1 7 [3] 201 [4] 14 [5] 23;

[1] 23 [2]1 5 [3]1 4 [4]1 12 [5] 1;

a

D&, WOX LMD BRREsnET.

a.smp:

( 8
(a.smp:8
1-3 (a.smp:8
(a.smp:8
( 8

a.smp:

f<objective>:13*x[1]1+7*x[2]+201*x[3]+14*x[4]+23*x[5] (maximize)

showSystem O ) TIL, 4HIN name= L > TEZX OGN WEHOLFIL” L7 F
T. AT V=7 M name= THHEIZGZT0HITY) &, FRIZEDLFIDMEDNET DT
MR T LAY ET. EEOMNIC name BAMEH LEROETAVCKLTE, LFO X 9 ICH A
SNET.

AL AT A
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Set S (name="S");

Element i (set=S);

Parameter c (name="c",index=1i);

Parameter a (name="a", index=1i);

Variable x(name="valx",index=1,type=binary):;
Objective f (name="obj",type=maximize)

f = sum(c[i]*x[i],1);

Constraint co (name="co", index=1i);

col[i] = x[1i] <= ali]l;

showSystem() ;

sy}
1-1 (co[l]): valx[1l] <= 23
1-2 (co[2]): valx[2] <=5
1-3 (co[3]): valx[3] <= 4
1-4 (cof[4]): valx[4] <= 12
1-5 (co[5]): valx[5] <=1

obj<objective>:
13*valx[1]1+7*valx[2]+201*valx[3]+14*valx[4]+23*valx[5]

(maximize)

showSystem PI¥UE, SIEICHIFNIXNE2E 252 & T, Z2oHvXorzthceEd. &k
DX HIZ showSystem B OB EEE L-5E, UTFBHEHhESET.

showSystem(co[1l]);

7
1-1 (co[l]l): x[1] <= 23

BIEICEMXEE 2 2FH T, HAOSEIHHNXOBHEZHRRIEALZ L TEET. ROH
TIE, coll]l,co[2] DIFEHROHLZHITIETWET.

showSystem (co[i],i<3);

H
1-1 (coll]): x[1] <= 23
1-2 (cof[2]): x[2] <=5
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PIEEMEHIFINCK LT showSystem BAZH WG, LTFRH IS ET.

SymmetricMatrix X ((i,3));
X["1l,1"1=2*x[1];
X["1i,2"1=1;
X["2,2"1=x[2];

X >= 0;

showSystem() ;

7
SymmetricMatrix{
elem#0 X[1,1] 2*(x[1])
elem#l X[1,2] 1
elem#2 X[2,2] 1*(x[2])
}
>= 0

9.3 AIEEHK

ETNVHPOEH Parameter (X, 7 VAT 2B CTHEE SN, EIAZICIIEERAT6E
LRV ET. LML, NTA M) vV RECEOLEIIEEFRRER L GO TET VL E
FLT, BTAE LB ZTOBARELET. TOOHIT SIMPLE
VariableParameter & W I AP CTAIEER ZRUEL TV ET.

DAL B2 PR B DL MBI T . B2 BREBOREEZER L6, HOWNEHINETT
ARk CTd 5 “IRGHEIMBEZ BRI E £ 7. ZOMEICHT 5ET VERE AT Al
BNIRD L 512720 9

Variable x,y;
VariableParameter a; // FIZEEH
Objective f (type=maximize) ;
f = —a*x+y;
pow (x-1,2)+pow(y+0.5,2) <= 0.25;
options.outputMode = "silent"; // HJI#NH
for (int i=-5; 1i<5; 1i++){
a = 1i;
solve () ;
simple printf("a = %d, x = %$f, y = %f, £ = $f¥n",
a, %, y, £);
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FFRDO X HIZ variableParameter (JiH @ Parameter & &< [RARIZET VERICMHEH
THIENTEET.

RIEMEITEMOER HE a)Dy G ERVETOT, HEKE LTH a It T 5 v
IR DEPELNET.

VIR, ERROET KT 2 HIFER T

a = -5, x =1.490290, y = -0.401942, £ = 7.049510
a = -4, x =1.485071, y = -0.378732, £ = 5.561553
a = -3, x=1.474342, y = -0.341886, £ = 4.081139
a = -2, x=1.447214, y = -0.276393, £ = 2.618034
a = -1, x = 1.353553, y = -0.146447, £ = 1.207107
a =20, x=1.000000, y=-0.000000, £ = -0.000000
a =1, x = 0.646447, y = -0.146447, £ = -0.792893
a =2, x=0.552786, y = -0.276393, £ = -1.381966
a =3, x = 0.525658, y = -0.341886, £ = -1.918861
a =4, x = 0.514929, y = -0.378732, £ = -2.438447

VariableParameter |Zi% @ Parameter S HART, AV EZL<LFHELET. T /1%
EFRT D EXIZ, MBELL ED Parameter % VariableParameter &35 2 LIl CT &
W E7=27 030 XA HEREIREREIC 2 2 MITTA[REMERH Y FT O THEEL T ZE V.
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B8t Y V3 NUOPT

10. B Y V% NUOPT &1

wiEft Y /LN NUOPT [XET Y /58 SIMPLE X° MPS 7 7 A VB Tilid &
T ARG 2 A7 < T2 OMEE T, NUOPT IZEERT LIV X AEZHFLTEY, 1H
RN EEZ R O Z &R TEET.

AR~=a T I)VE HTIE, ik L] NUOPT MNH NI 2 EHRe, ik v N
NUOPT DENEZ I3 5 A FiEREZ AT L £ 7.

11. EH¥EEHA

HEREHEBED NUOPT TN GE, SRR fRIE O — M I i s
F9. UTFIEFO—HITT.

PROBLEM NAME a
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 2
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

<iteration begin>
res=2.4e+001 .... 4.0e-008

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE 22.50000001
ITERATION COUNT 5
FUNC_EVAL COUNT 8
FACTORIZATION COUNT 6
RESIDUAL 3.97842202e-008
ELAPSED TIME (sec.) 0.01
SOLUTION FILE a.sol

11.1 7Y A AIFOHS

PROBLEM NAME |& &9 ETNDT7 7 A NV4] TT. ZOFITHE a LWHETLVE
EVNTWET. NUMBER OF VARIABLES & [Z¥(vVariable O¥ TY. ZORITIX
S 2 MHV £9. NUMBER OF FUNCTIONS I [Bi%¥n%k) <©F. ZZTF oMk
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Lix, BHRE% objective , #il)x constraint , X Expression £ TCEEWRLE
. ZoFITE, By 2 M (BEBIE 1 M, KX 1 f#) Y £3. PROBLEM TYPE
ERED R/ MERTRE ( MINIMIZATION ) 72070 RALRIEE ( MAXIMIZATION ) 720
DAEFRLET. METHOD I& [E#E(LFHEICHWET L2 ) X A0 T, ZOf
TIEHIEEE AN AL ( HIGHER ORDER ) ZHWTWEJ . STATUS (L [ NUOPT O
FFE&TEEONRE ] TF. ZZ T opTIMAL (ki) A ENTWET.
VALUE_OF_OBJECTIVE (& HRJBE$OME] T . RESIDUAL (I TRAEH T RO FiiE M
Gff) OFkZ, ELAPSED TIME (sec.) & [SRAZICEE L7-W§fi]), SOLUTION FILE (%
WA SNDET7 7 A NDARE ZEWRLET. WHSNDIMET 7 A LOA4RNE, BRER
RIEICE YRR £

11.2 ARIEICRBIT BN

WEEZRAWEZT AT X AT, FTREBOENIBUTOL 51272 7.

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

<iteration end>

<preprocess begin> & <preprocess end> OIFINHFHFEIZA S AIOULEE D
#1T%, <iteration begin> & <iteration end> DOMIFPCRFHHEOETEZRL T
WET. FHEOETHICER RTINS (2.4e+001, 2.7e-005 72 &) LTS
DIEKFET, ZORBPIFZLENNPFEOETE & HITHD L TORFEZRLTOET.

11.3 BEKiE, ARHIRE, 70 23— "—ZBIF 5N

BRWE, BN, 7 a2 — =2 AW REaIciE, ETRBoH N To k5
W27 F£9.

<iteration begin>

<iteration end>

Ry MIBERIEOKEOHEITEZ R L TWET (1 2O Ry MZoE, KEOKEEZRL
TWET). F72, XF 1137 =— X (b FIT rTREMIRIRIREE) 20D 7 = — X (Fidifig
PRIIREE) ~OBB O Z R L TVET.

MO R, Tk EHEIEICH L TCHREND O v A — N —

(options.crossover="on") Z{EE L=HEITIX
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<iteration begin>

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

1222

<iteration end>

D& 5T, NWRIEORIEBZTORICHERIEORBFRNHNE T

11. 4 HOF R Y VR (wesp) (BT HH A

HIFFE R R Y VN (wesp) ZFHWEGAITIE, FEITREIC T BAFEIZ

K1, TV 7 MHKIONF AT 1l BERFRSINVET.

Bl H— il

<iteration begin>

(hard/soft) penalty= 364/1157, time= 0.00(s)
<greedyupdate begin>......... <greedyupdate end>
greedyupdate time= 0.01 (s)
(hard/soft) penalty= 91/1295, time=
hard/soft) penalty= 70/1314, time=
hard/soft
hard/soft

penalty= 38/1282, time=

(
(
(
( penalty= 19/1259, time=

, lteration=

, lteration=

) 0 (s) 1
) 0 (s) 2
hard/soft) penalty= 52/1320, time= 0.01(s), iteration= 3
) 0 (s), iteration= 4
) 0 (s) 5

, lteration=

(hard/soft) penalty= 0/4, time= 1.16(s), iteration= 7425
(hard/soft) penalty= 0/3, time= 14.13(s), iteration= 98738
(hard/soft) penalty= 0/1, time= 14.17(s), iteration= 99061
(hard/soft) penalty= 0/0, time= 39.10(s)

, lteration= 267557

# (hard/soft) penalty= 0/0
# cpu time = 39.10/39.10(s)
# iteration = 267557/267557

<iteration end>

HEOEWRIZRDOEY TT.

FR Bk
(hard/soft) BREINT-MIZET 5
penalty=fi 1/fH 2 1 — FHIFENE, E2: Y7 MIKEKE
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time=fH 3, iteration=fH 4 fH 3 : WK, fE 4 @ KIEFEEK
#penalty=... & BIRO~F LT 4l

#cpu time=... He B A3 TLIRE 0D ek it g
#itereation=... H B SLIRE 0D IO R
#status=... RAEAT 1 DB

RO H TR SN TV A RRIIR BN EH SN EICBNET. MREHIN
RNEFIRIIEIELET2, HEIM TR CWET. AF - ba—URT 47 RITkD
BRO—RME L LT, HEOKRLIITMOTFHIIM 720 7.

HRNE I — FHFEIAHEE L TW D581, RO X S ety £

<iteration begin>
(hard/soft) penalty= 364/1157, time= 0.00(s)
<greedyupdate begin>......... <greedyupdate end>

greedyupdate time= 0.01 (s)

(hard/semihard/soft) penalty= 0/91/1295, time= 0.01(s), iteration= 1
(hard/semihard/soft) penalty= 0/70/1314, time= 0.01(s), iteration= 2
(hard/semihard/soft) penalty= 0/52/1320, time= 0.01(s), iteration= 3
(hard/semihard/soft) penalty= 0/38/1282, time= 0.01(s), iteration= 4
(hard/semihard/soft) penalty= 0/19/1259, time= 0.01(s), iteration= 5

(hard/semihard/soft) penalty= 0/0/4, time= 1.06(s), iteration= 7425

(hard/semihard/soft) penalty= 0/0/3, time= 13.72(s), iteration= 98738
(hard/semihard/soft) penalty= 0/0/1, time= 13.77(s), iteration= 99061
(hard/semihard/soft) penalty= 0/0/0, time= 37.46(s), iteration= 267557

# (hard/semiard/soft) penalty= 0/0/0
# cpu time = 37.46/37.46(s)
# iteration = 267557/267557

<iteration end>

penalty fliZ, EI N—FHlOBRKELH S ET.

20 LS

FER SN RS
il 12 ~— FHlFDERE, E2: & I — FhlFENE
il 3: Y 7 MKIEN &

(hard/semihard/soft)
penalty=ff 1/fH 2 /1 3
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11.5 pHEREEICRBIT A

REBEGIEMEL < HEE, @, BEMICORREESESShETS. £05hE
DEITREEDHINFTRD L 512720, KRIFOEITIRI R TE £

<iteration begin>
.1.2B
up: le+50 lo: 8.6617e+05 time: O0.ls:mem(Mb)=0

llen:1 #prob:10 #piv:210

#1 up: 9.0859e+05 lo: 8.6655e+05 gap: 42036 time: 1.6s:mem(Mb)=2
1llen:359 #prob:1009 #piv:4223

#2 up: 9.0746e+05 lo: 8.6655e+05 gap: 40901 time: 6.6s:mem(Mb)=
1llen:1002#prob:2652 #piv:6493

#3 up: 9.0713e+05 lo: 8.6655e+05 gap: 40574 time: 12.4s:mem (Mb) =38
llen:1876 #prob:4776
#piv:9105
#4 up: 9.0692e+05 lo: 8.6655e+05 gap: 40361 time: 17.9s:mem (Mb)=12
llen:2756#prob:6896#piv:11802
()
11len:2680#prob:58708iv:65012
#47 up: 8.7972e+05 10:8.6655e+05 gap: 13161 time:174.4s:mem (Mb)=
llen:2167#prob:59374 piv:65851
up: 8.7972e+05 lo: 8.6655e+05 gap: 13161 time:180.1s:mem(Mb)=43
len:2169%#prob:60990#piv:67529
#48 up: 8.7907e+05 lo: 8.6655e+05 gap: 12518
time:184.3s:mem (Mb)=43
llen:1470#prob:62102 piv:68561
#49 up: 8.79e+05 lo: 8.6655e+05 gap: 12446
time:190.4s:mem (Mb) =43
llen:1396#prob:64450#piv:71062
#50 up: 8.7843e+05 lo: 8.6655e+05 gap: 11876
time:192.2s:mem(Mb) =43

FATIE

* HLWEEMI G LN

o FTE ATV 50Mp LLEES L7
¢ 60 Pkt L 72
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DNTNIDORMEZR X S ET.

B LWEEMAE LN EIE, [THIC " RERRINET. "Ikt < B 3 EM
DHEEZTYT. TRLSDOHAIITHOEAE B H Y FHA.

L OIEH OERITR DM Y T

E-ZD =US
up H ey D SR E
lo H BB % D T il
gap ETFRF Y7 (BFYE - THRVE)
time PR R (FD)
mem (Mb) EEAATY /) AT ECHDATVE

HWEEITLTCWAHEM THEA T2 n A X U K KE/

et ey oy RAR
llen IEBREEIT DU A FDORES
#prob R O REEL
#pivot BEOER Y MK
FATREICL > TUd"mem" O RRD [ERXAEVIZHDAEY & 234y, BLO

"avail"HIIFREINFEHA.
ZORBETIIAER 50 O EMMNKRE Y, ZREOEEMO L TR v » 713 11876 T
Hol-Z ENbnY F9.
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11.6 ERHM E R TV 2—Y U TRIEY VX (xepsp) IZB T 5 A

BIRHRIfE 22— T Y VS (repsp) 2 WIESA, FATRGEO - 113 LL
ToXoi20 £3, BBEKOREIZLZ > T2 HEOMNINH Y £

11.6.1 2T R B/ M

<iteration begin>

(soft) penalty= 18, time= 0.00(s),iteration=

(soft) penalty= 17, time= 0.00(s),iteration=
(soft) penalty= 16, time= 0.00(s),iteration=
(soft) penalty= 15, time= 0.00(s),iteration=

(soft) penalty= 14, time= 0.03(s),iteration=

o O o o o o
o o b W DN O

(soft) penalty= 13, time= 0.05(s),iteration=

THHOBEWII®R D@D TY.

o LS

(soft) RSN EET D
penalty=ff 1 1 Y7 MlKER &
time=ff 2, iteration=fH 3 A 2 : FBKFH, 8 3 @ KIEREKL

BRIBIEIINER TIE, Y7 M E LTRbNLTWETOT, BRBEEOME S Y 7 M)
FIENEIZSS ENTWVWET.

11.6.2 WMEEh &/ ML

<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

HEOEWRIZROEY TT.
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FoR Bk
(objective value) PRI NI 2
value=f# 1 B 1 BAIBIEE GRaiiiEi)

time=fH 2, iteration=fE3 fif 2 : MR, 18 3 : KEFREK

EFL 2 DOFIRIT, HIFITER YV NDRE L FRR, B BMSERSNDEICENET. £
DRy, RPN SRV EFRPIEILT 2 RIZB N THHIKITER Y VS ORE & R TT.

11.7 ZITARAIREHERRHMEE ( iisDetect ) OHA

T 74N FOWETIE, FATARTREMZ MR T 5 1isDetect &I DAL BE)
WIS S 4L, FEATARATREMEDJRR DERR 2TV, ZOREREM T 7 A DI S S
HET (FIFRIFTERE Y VA EIREKGE 27T 2= 7Y A MERRELSL) . Z
ZTlE, iisDetect HEBENEEY L -BEOH IR EZFHAL £

UTFOETFTAZR (TET VT 7 A 04 I p.smp & LET)ICENIZAEERTEIL,
FATARATRE (HK 2729 f#7e L) T

Variable x,vy,z;
Objective f (type=minimize);

f=x+y+ z;

X >= vy ; // IIS
1+ 2z > x ; // IIS
y >= 2 + z; // IIS
X + vy + z > 0;

<R EET AT IIS"O~— 7 P WTZHIFIXBEDO ED—D % RE L THFEITAH
ATREPEITARY L 928, T CEMET %, v,z BFEELEFA. £, v~—27 3T
IR OHIFK UL FAT AR AT RENE & 1T EBILR T, BRET D, LAaWZrnrbs T, MEE
EITRARETHH Z bbb 7.

iisDetect BEHEIXZ D X 512, BT AARERMEDORIK L 72> TWVWLITOM

(Irreducible Infeasible Set : IIS EFEEIENET) ZFELTHALET. —i%
(CFEATARATRE R R DWW T TIS ITEEAAEL 923, 207 /03U X LT AREZRR D /s
ERLD (FEATVDITNDRN) bDERDDLIL IR 22— AT 4 7 ANRHAIH
TWET.

CORBEEENETLE, UTOX R hnshEd.
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TRENOHNOEWRIE, UTOX 512720 £9.

ERROR TYPE <<NUOPT 11>> infeasible.

DETECTED IIS SIZE 3 GBI
(#1IS_RELATED VAR) 3 GBI
INFEASIBILITY OF IIS 1 GBI

ETIVIZHERIEORXNEENTWIZGE, IIs DIEMABRHIITEEREAL. TDEHEIC
1, ~y XTI 11S ORIAIERIEIEDO - DRI LT 2 D 2 v — U088, FEE
RN 2B D0 E R LET. HlIE, ROET VKT HZHEADTLUTO X 5127
R

A A kv it ik
DETECTED IIS SIZE B SNZ TISICEENDITOE HIIRFD I
IIS IKEEN TV AITICEEND

(#1IS RELATED VAR) N JS N IRE D 2
- - RO
INFEASIBILITY OF IIS IIS &R TOIATARAHEME RN D Fr
NO IIS FOUND BY I1S MR D A JJBURE D Fr
11S BHIRIGDJRK O ATRENE DS &
(#NONLINEAR_CONSTR.) Tﬁ ) . = IR D 72
- % IERITHIA D E
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Variable x,v,z;
Objective f (type=minimize);

f=x+y + z;

X*X >= y*y ; // 1IS
1+ z > x ; // 11IS
y >= 2 + z; // IIS

X +y + z > 0;

7

ERROR_TYPE
NO IIS_FOUND BY
(#NONLINEAR CONSTR.)

<<NUOPT 11>> infeasible.
NON_LINEARLITY
1
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11.8 ZEEHIINE—E

LUFE, SEREAICH SR 5NADO K TT.

A N fiAEn ik
SIMPLE hi : &7 /L4
PROBLEM NAME Rl 4 .
- MPS il : TITLE DINE
NUMBER OF VARIABLES R DI

NUMBER OF FUNCTIONS

B4 (BB E &
) Dtk

PROBLEM TYPE

minimize (F/MbB)

maximize (FKAh)

METHOD i U7 b Tk
BELLZ T —0DF
ERROR TYPE - T T —FEAERFD I
ES3
optimal (Hxi#)
STATUS non_optimal
(Bl C7eu)
VALUE OF OBJECTIVE H H B i
ITERATION COUNT SR P RIED 7
FUNC_EVAL COUNT SRR IEE= WL D H
FACTORIZATION COUNT 1THN D 5y iRl WNRIED 7
B VSR A D I8 R JE .
RESIDUAL /_\L - SIRBRETELLSS
=
SIMPLEX PIVOT COUNT HRTED AF R BARIED 7
PARTIAL PROBLEM COUNT 053 R SIRRETE D 7
WOk B O AR 1R \
DUAL_ SIMPLEX PIVOT COUNT if(x SIRRE LD 2
PENALTY BAOIHIFENE  wesp/rcpsp RO &
TERMINATE REASON FREAS T HRR wcsp/repsp R D 7
M ESh7 11s 128 \
DETECTED IIS SIZE o B IIs BERPEE DR
- ENDITOR

(#IIS_RELATED VAR)

IIS IZEFENTWD
TG ENDIEHD
%

IIS FFER TR D &

INFEASIBILITY OF IIS

IIS K TOFERITAR

1IS FFERRIEED I
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Al REME

NO IIS FOUND BY

TIS MR DRI

IIS 5 E R D A

118 MR D IN

(#NONLINEAR CONSTR.) D AREMEN & 2 R TIs Rl R D 7
TR DE
TIT 4T 4 DR

NUMBER _OF ACTIVITIES . rcpsp D
%

NUMBER OF RESOURCES IR ORI rcpsp DA

NUMBER_OF PRECEDENCE FeATHIF DRI rcpsp DA

NUMBER OF IMPRECEDENCE ERIEATHFIORE.  rcpsp D&
— B D EH K D

NUMBER OF GENERAL CONSTRAINT " rcpsp DH

NUMBER OF MODES T— RO rcpsp DA

11.9 BE¥EH S O]

UFOREEITH>ET, HERAICHADSNDEREZHI LWL S ICRETE .

REFET22HY £

—DX, NTFA—=HT 7 A/ nuopt.prm (ZFIRT D HIETT.

TOXOICRELET.

nuopt.prm PIZLA

output:mode = silent

H 9 —Dl%, SIMPLE EF /7 7 A VNI TEHHETT. T /V7 7 A /VNIZLLT

DOEHIzFEd LET.

options.outputMode = "silent";
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12. 7 7 AV

NUOPT (Ifc bt OFEMIERAE M 7 7 A VeV T 7 AN ILET. a~vw o R’
S 4 T NUOPT ZEEN LIS, TF N4 . .s0l LWHERT 7 A ABERSNET.
GUI Z#AWT NUOPT Z#E#E) L7-84, result 7 #/LFLUFIZ solfile.txt &

IRET 7 A NHBER S IVET.
BARBIE LT, ROBIREIZKTTB7 7 AV ER TN Z EIZLET.

BoMb =3x —2X, —4X,
S X +X+2% <4
2%, + 2%, <5
2% +X,+3%X; <7
20, X,20, X;=0

12.1 BEEEH D

it 7 7 A VOB IE N IIEER NICH D SN L2NE L, REOFEHRPHBE DI ET.

Bl z 1%, LEROFIEEZ B EEHANAE higher THRWEZEO, fif7 7 4 L OEHHE
AT, WROXHITH 9.

3
4
MINIMIZATION

NUMBER OF VARIABLES
NUMBER OF FUNCTIONS

PROBLEM TYPE
HIGHER ORDER

METHOD

STATUS OPTIMAL

VALUE OF OBJECTIVE -10.5

ITERATION COUNT 6
9

FUNC_EVAL COUNT

FACTORIZATION COUNT 7

1.354127444e-008
0.01

RESIDUAL
ELAPSED TIME (sec.)

EREpIEZ, BKE simplex THRWZER, 7 7 A VO FBHEIITRO L S 12720 %
9. ITERATION COUNT, FUNC EVAL COUNT, FACTORIZATION COUNT & U)9{T33K
RENRNDD Y IZ SIMPLEX PIVOT COUNT & W\ 9 4TICHUYRIE D BN R R S E

R
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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 0
ELAPSED TIME (sec.) 0.00

EREAIEICS W TEE 2 T~ TEEAEICE LBz, 0 BIREE + HAik simplex
ERAWTIRW=5E, SEREEOEHS MO PARTIAL PROBLEM COUNT , #4[H]
% i < 7= A U 72 PO AR O )R E1H DUAL STMPLEX _PIVOT COUNT 723/
ENFET. DERELEZIT o723 A RESIDUAL BERINZRWVOIE, BB T
IIGEPE S GBS A E) TR L TWVD EITN 272 DT, RESIDUAL O A
HIBBIEDIE L S 2R3 RE LITR 5202 T,

NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE OF OBJECTIVE -10
SIMPLEX PIVOT COUNT 4

PARTIAL PROBLEM COUNT 3
DUAL_SIMPLEX PIVOT COUNT 6
ELAPSED TIME (sec.) 0.017

12.2 @7 7 A NOEEEFRRE

o©
o\

o

% VARIABLES

o\
o\°

TR E D ERICITREAL T L = U X LFIERFIC B T 2B DOME, K OZ O LTRSS
TWET.
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%% VARIABLES

NAME VALUE STATUS [ BOUND TYPE ]
v# 1 x1 2.499999998 FREE [ 0 <= x1 ]
V# 2 x2 1.499999999 FREE [ 0 <= x2 ]
V# 3 x3 1.223480816e-009 LOWER [ 0 <= x3 ]

VALUE & Z#DfE], STATUS 13 EEMED L TFROWTIUASIE L TV D008k
REJ, BOUND (I ZE#HD ETFR) ZRLTWET.

BIZIE, VvE 1 DOIREDITIE x1 EWOARTOEDMHE (2.5) &, ZABRTFRICE I
RICHEHELL > TWRWI & ("FREE"), VT X1 ISR SN =R OFELE ([1) 23R
SNTWVWET.

L OREZRT STATUS OEKREZL TSR LET.

N el NI

LOWER T ERBFNATHE (FIRHIKIA active)
UPPER EBRHFIC A RS (LFRHIFIA active)
FREE EFR, Wb AL s
INFS ETFBREER L TN D

INFS (I8ER 72 S OB WBIE RN E T TR L7ZBICHE I EnEd. o R
GENDIFEEINE, =T —nNHAhEnET. BEITERICHT TOEEA.

F72, BRI E AP 2—) TR VN (repsp) E HWEHEAIZIE, ZH0
ik, LNICHEY L ET.

o o\°

o
°
o
°

ACTIVITIES

oe
o\

Bl 21,
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%% ACTIVITIES

NAME MODE [ START/END TIME ]
V# 1 sourceActivity "DummyMode"  ACT [ 0 <= sourceActivity <= 0 ]
V# 2 act[l] "A does" ACT [ 6 <= act[1] <= 12 ]
V# 3 act[2] "C_does" ACT [ 0 <= act[2] <= 11 ]
V# 4 act[3] "B does" ACT [ 0 <= act[3] <= 8 ]

DX TN oT=HAEITIE, MODE 28 77T 4T 4 BPUHENSE—F,
START/END TIME W7 7T 4 EF 4 OPAMEEEA], & TR ZE£ L.

12.3 7 7 A VO RBEBEFRRE

o\
o\

o\
o\

FUNCTIONS

o
o°

THE DT E b 7 v 2 ) XA LSRR IC I T DB L T DR EE (v Fo
TAR) DEPTERS N TWET.

~

%% FUNCTIONS

NAME VALUE STATUS [ CONSTRAINT/OBJECTIVE TYPE ]
F# 1 £ -10.5 FREE [ OBJECTIVE (MINIMIZE) ]
F¥ 2 gl 3.999999999 UPPER | gl <= 4 ]
F$ 3 g2 4.999999998 UPPER | g2 <= 5 ]
F¥ 4 g3 6.499999998 FREE | g3 <= 7 ]

VALUE 78 TBI8fE ), STATUS A3 TBEEREA B FIROWFIUAIN L T2 0 fREE ],
CONSTRAINT/OBJECTIVE TYPE N [Bi%® L TR ZRL CWET.

F 1 POIREDLTITE F LW O AETORE (AR Off (-10.5) &, £hdiim/h
fE&Niz ("MINIMIZE") BB TH D E0RENTWET. Fi2 »HIAEDIT 61 &
WO ARTORIFIROMN 4 THY, 2N ERICELL/>TW\W5HZ & ("UPPER"), #i
WT G2 IZRRENTZHIKI ORI (11 W) RSN TWET.

HABIE L IR E R L T S FFA TV ET .
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B RO ORAEART STATUS OEMKAZLITICRLET.

Wz =4 3078 ke

LOWER T IRBIKINAT A (FIRHIKIA active)
UPPER EBRHFNCA R (LRRHIFIAS active)
FREE ETFRR, Wb ey
INFS ETFRAERL TS

TGIN Y 7 MEKIAHERI A ER L TR
TGOUT

V7 MKIRHEIRIZERL L, N AT 4 B3FEAELTND.

INFS (FEAERY R MEE OO R R L 28 o TR L 72 BRic i S g7

12 47 7 A NDETR, &SSP ELF R

7 7 A ILD

BOUNDS

o0 oo  o°
o0 o°  oP

yap

oY
i

r\JL<

pals

tl\

f

MNITEE D L FIREBIES, Fi-

CONSTRAINTS

o0 oo  o°
o0 oo oP

D BgE < FRTITITHIFIND L FIR EIIEBN N ETNFRSNET.
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o
oe

o
o\

[
C# 1 [ OBJECTIVE
C# 2 [ gl
C# 3 [ g2
C# 4 [ g3

%% BOUNDS
[ BOUND TYPE
B# 1 [ 0 <= x1
B# 2 [ 0 <= x2
B# 3 [ 0 <= x3
%% CONSTRAINTS

(MINIMIZE)
<= 4
<= 5
<= 7

CONSTRAINT/OBJECTIVE TYPE

-2.443858094e-009

DUAL VALUE
4.891837406e-010
8.151927281e-010

1.000000001

] DUAL VALUE
0

-1.999999998
-0.4999999986

BOUND TYPE & (O’ CONSTRAINT/OBJECTIVE TYPE 2 [ E FIROFESH|, DUAL VALUE
D DRGSO 2R L TCWVET.
B# 1 OITTIX, x1 IZKTDHFINTIRAN 0 <= x1 THDHZ &, £FONKE

BNEX 0 THLOEN RSN THET.

R EBULHIFINRLE D L FRZHENH -0 B &=L &0 BREKOLE %2R
LCWET. BB EIIAL, v RU7 T A4 A, F721% reduced cost & HIEEN,
ZOEARCKE ENS ETFROWTIN active MEKRD L O+ 5 ENTEE

ER

fift 7 7 A DML NE KRG
1k FIRHIRNZATHE (FIRHIFIDS active)
A ERREFINTATAE (EBREFIDS active)

%/ BTV ME

d

ETIR, WFricbAmL Tuvnzen

A BRI D PO E LA SIS T D T FE R B S ETS,

12.5 &7 7 A VD EAT A ATREMEE K H /7E8

27 7 A M1, FEIT AR A[REVEM HA%RRIC XL » CTHIE S 7z TEITRARE 72 I O
BDHAOEINET. ROET VK LTIE, ATOHNBHET 7 4 MRS VET.
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Variable x,v,z;
Objective f (type=minimize);
f=x+y + z;
X >=y ; // IIS
1+ 2z > x ; // 1IS
y >= 2 + z; // IIS
X + vy + z > 0;
it =7 7 A T
%% IIS
#2 lp.smp:5 y - X
<= 0 ( 0)
#3 lp.smp:6 -1 +x -z
<= 0 ( 0)
#4 lp.smp:7 INFS 2 +z -y
<= 0 1)

FRROE I, IIs ITEHEENLTORKKRNOLFB L SN ET. NERBUE-> T
HENTWETOT, x,y,z OIERIFET AR E TRV 9. 0 NITBEOLEKIE
OFxE (LRBICH A EnET) 26T 5, &, HRXOMETY. INFS L~— 272 dh D17
FHBIEOEEMEOREIZBNT, EFREHE S TWDHITTT. ThEMHEL LS L35 L,
IIS DEFEND, ZZICHNATWAITOIEDLOWTINCE L LET. T1s BHICZ L
725G DEBOREIL 11S ICEENDIITOEROGHP R/ RD L5 IiThbihvE
T ZORRO 1IS ICH ENDITOERDOGFD, HEEHICEND

INFEASIBILITY OF IIS
EVOIETT .

FATARATREME MR ST B1E, FEAT R ATREME D EER & B4 5 845, BIS D 4 03fig

TrAMIHAENES.

12.6 &7 7 A LD/ — FHIF, I N—FHPBIUY 7 MKERRE

TNATY XLE L THIFIFTRRE Y VS wesp ZFAVWTWBIEA, 7 74 M2iE, &
FBEYTH 7292 L O TE TW WL o—FiilR, V7 MilfBsH D ShES. w4
T TT

g7 7 A VT
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%% WCSP_PENALTY
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 0 >= 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
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

ERROE DI, ~—=FilF, V7 Ml THZ ShTH RN DODHZBN— FilK, &
I—=RiilK, Y7 MIKIOIEICE R S ET. £171F, HlKo4a, #1407 (=K
HARD, I n— K :S.HARD, Y7 k : SOFT), HEDE LK, EXE, VA b (V
7 MO R), NFT & (V7 RO R) R L TOET.

ZOWHAFITEHNN— RHINTH D 246 FHOHIK (model.smp:83[6]) 230 TI DY,
AKILELRBRIESRVOT, N— FHFERKDBERKEN 1 THDZ LREBDMNY
E3c

ERTENS 429DDHIK (model.smp:152[1]) DAFIDOHIZ (u) EHDDIL, =
DOFFIA ETIREKITHY, XL THWDLDIEHIDO LR THDHZ L ERLTHWET (2
LWV ERRICHLT 3 EWOEZE>TWET). ETFRHEKIO FRIGERK L THNLHDT
HIUTHFIOLRTOKIT (1) ERRINET. V7 MKIZOWTIE, EXEICRESH
U TA FNEBTIETHD [XFAT 1) BhbyTERRESNET. R ERHEY v
Nwesp iE, /~N— F#lF, I —FHKOENE, Y7 MFALT DT LT 4 DE
FHEA R/MEL £,

windows WRTIX, F—DHNEN “wespout” EWILFIDEAT =7 FELTH
HEh, GUI MO TLHZENTEET.

12.7 fR7 7 A VDR FMTHIR S ETR R IR

oe
oe

oe
o

MATRICES

o\°
o\°
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THE DETIE, b7 LT X 2RI 31T 5 T DA R4y DE S FLE S h
TWET. ZOHNE, TV THIMTHIZ ER LG AICOREELL £3. FHEOFIT
i, PEEMESIFIPAFELRNDT, 7 7 A /MIXZOHBITHE L EEA.
e BB G E LT, ROBIBEIZHT 27 7 A VEZEZET.

BoME X+ X,

et

% :[2x1 1j>_o
1 X

2

COMBICHT 27 7 AND 55, IFATINCET 2823 ko L s ET.

o0 o0 oP
o0 e oo

MATRICES
NAME VALUE
M# 1 X[1,1] 1.414215

=
fey

2 X[1,2] 1.000000
3 X[2,1] 0.707107

=
fey

VALUE 1% [&A7%Ipk0ME] 2R L TWET.
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NUOPT D& E T LT Y X A

ARETIL, NUOPT T o FHOTE HZEHEFHEIBEOHEIH, NUOPT AMEZ TWbD 7TV

Y XALzHZEL, TENOORMGEAREEXET. o, TATY ALORESTESRL
£

13.1 HHEHERE—E
NUOPT TiE, LATDO X ) REEFHEMEEZR VS Z T ET.

LP (Linear Programming:#REEFHEIRIRE)
BB L IR T X CTRIETH HET, BEEREEERVHDOTT.

MILP (Mixed Integer Linear Programming:{R&FEEETHH )
HRREE L AN T X THRIE T, BEEREZZLHOTY. MIP (Mixed
Integer Programming) &FREN D Z & H LW TT.

¢ MIQP (Mixed Integer Quadratic Programming:{R&¥EH —WREHHEE)
FIRR DT _TRIE, BRIBE kBT, BEEAKAET LD TT.

¢ MINLP (Mixed Integer Nonlinear Programming:iBOTEEIEREHEI-E)
HilF RIS KOV H BIBIEDSIERRE CREEEH A G THH DT .

¢ CQP (Convex Quadratic Programming:ih K& E[HE)
HROBIE A h7e R BA%EL, #IENR T _RTRETH L b O (7272 L, BB O
HFOELT TN BB ORE/MEuIZREETE D) TT.

¢ CP (Convex Programming:&%@ﬁﬁ%)
HAUBIEL, HFICIERIE R b OB EENTWE TR, FATAMRERRN T, BN
BE DFF 5 DA T IS 72 B O K/ IMEITIRAE TE DE T
I TREBEEAMIEE RV bOEEVET.
PIEEERTEFE S MFHEMEO T2, ZZIZIEEDETA.

¢ NLP (Nonlinear Programming:FEEREFHEIF-E)
ERELISNC, B R S D — O IERIE T EI T,

¢ SDP (SemiDefinite Programing:-I1EEfE AT &)
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ATHN D EEAE KD 2 & e E i R T

¢ NLSDP (NonLinear SemiDefinite Programing:FEHRIE 2 EEMEFEINEE)
1THNONTEEERIKI 25 7, e300 BEYREE - #IUIERIBEN & £ 5 S

¢ WCSP (Weighted Constraint Satisfaction Problem: B AfF X HlRFE B )
H 2 EHOMNNTHIFKIG N2 72 D ~ <G T2 72DICITEZ ED X 5 1i2H) 4T
% & RO ARET DM T HF TR RME Y Vo8 wesp 12XV mEICiE 2155
ZEIRTEET.

¢ RCPSP (Resource Constrained Project Scheduling Problem: &JRHIHKIFF
TRV a—U 7 RE)
—EDOEIRHFIO T T, WD LIIAFEDBA - K TR ZPES 2ETT. —
frOBELEHEEE (MILP) & LTRE$ 2 2 & bARE TR, FRARiEEIT O
R E R 2= TRIE Y LR repsp IZ XV EIERICFELT AT BEMR & 15
LILENTEET.

13.2 7Y A Lh—E&

NUOPT XA TDO LI T T R hZfzx CWET. A LofgELlE, 703U X
LERETDHERICHWET. Iy aNOfifEA L, EER Y METHOD & LTHIEN
5HOTT.

¢ simplex :HKJE (SIMPLEX)

FIEFHENE DL L L TH L b b TW D HETT . KEMME TITNRIEIS
HWERNCH Y 305, AR SR E D FBAYIC RIS /S RE L D bRk T
R

BEEHEZGOMEICS L TRET 2 &, HIRELSEREE (Branch and
bound method) &\ 9 MEHD 22 THR D K LT - T, IRBMEDIRIED & 2 BE R
2RO ET. KBRS W TR L E R 555121, "cross:on" EFRE L
THRIEND D7 B AFd ==& N5 DREFTT.

* asgp :AXHIKIE (ACTIVE SET QP)
R & RER, LAY 722 REHEIRE O B fRE T 1 AL oo REAERT
BT, —BICHNAYE (ERREEZRIE (Line Search Method)) 12450 F7°73,
« BEAZHATHFI OB IEF D720 (1710 BLF) HéE
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- BRI D~ > BITHINEITIICTH 256G
WIENRER Y b EdE»OERE T, £, BEGHEEICHEL TnD DT,
BEHNEENTND D RETEMEZ R 2N TEET. "cross:on" & 15
ETDHZETHRIENDDZ B ZAF— "= N5 LR TEHDT, KEBRBE
(R LR i R0 D T e A TEET

higher :##EFHEIMBEEH AN ML (HIGHER ORDER)
FRIEEHENE IR L L 72 N AGE T, KRB aH B E 0L & L i3k b @i T
T OHRYE LGEY, AIRERSEARIIRE Y SR AL

lipm : CETRAR) ERRERZRVE (LINE_SEARCH_IPM)
lepm :[EMERIRIMFIE (LINE_SEARCH EPM)
line : (IHAR) EMERRANKIL (LINE SEARCH)

— 0D I RELC 3 FTRE 7 NI « S RIE T, BB TH D 2 Ebho
TV DHEITIIEFEEBIE LY b EE T iR WHEIFHORBEIZS L TaRh 2200
Wik (Lipm), #R0E (lepm) IERIEEIZ S L CHBAY B WHIHIE A S 40T
LDHEWHANTHD ZEPRINTHWET. HRONRIE (Line) 1X, LRTD/S—
TarbtOBEEEFRDLHAICTRHAL &V (Ver. T LRTOWN AL 1ine & Ver. 8
PUIBE DN AE 1ipm TiE, AV » FEEOERNE TR >TEY £T0OT, HR
AR CIX R DRERE G DHAENRH Y 7).

bfgs :#==— b5 (BFGS_LINE SEARCH)
W= o — PR L > TR Z RO DNRIETT . "bigs”id~y EITHID
UERATH 2 BATHIE L CRFFLETOT, /MR (50 ~500 ZHLLT) 22360
R LTV E T

tipm : CHTAR) {E#EMEIN AL (TRUST REGION IPM)

tepm {5 HHBEI AL (TRUST REGION EPM)

trust : (IHiR) {EMEEBGENSE (TRUST_REGION)
KBUEZR b O % & o — i O IR F i RT3 wTRE A NURIE - Sk T, igIA
WEIPH ORI L CTHR R DN RE (tipm), ShATE (tepm) (ZRTEICK L
THEBEMRNIHEAFLNTOWLEARICANTH LD Z ERSNTWET. [HR
DN EIE (trust) 1X, PETONR—=Y 2 v EOBEEROHAICTAHALL ZEWN

(Ver.7 LARIOWNEIE trust & Ver.8 LAEOWAIE tipm Tk, AV » M D

EBEDETRR-TBYETOT, FRE AR TIERRIBERE 52 256N
WET).
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¢ lsgp :ELBRERFRIEICHED B IREIEE (LINE_SEARCH_SQP)
W= o — B RIS Ko TR ECE SR 2 Bk ZIREHENE TT. /IR (50~
100 Z2HUAT) 2RI TR E LTV ES
IREIZ X o TILEARRN AL /S50 (Lipm/lepm/line) XV HREMITEY
WEORWEZES ZERTEET.

¢ tsgp ASEENEAIZIED < BR ZREHEIVE (TRUST _REGION SQP)
TRERER R A £ O F F VD BER IREHETE T KBS S D2 G — RO
TR E  FTRE R AT, —MRICHARIE L Y BIRE T3, MEICE - T
FRRIEL D bREMIS, KVKBEORWRZES Z LR TEET.
B O LD LA NS WG EITIINAE /S A (tipm/tepm/trust) X
D bEERGERH Y ET

¢ slpsgp :BKRERE “IREHENE (SLP-SQP)
NPT ABEE VR WBERERE ZIKEHEE T, HORERBUERL DL ETe—
5 0 AR F 08 R R0 FTREC . RIRA I R M2 (RGIE -2 I BN PN R / 4h i
(tipm/tepm/trust) UKD ZFR ZIKEFEIE (1sap/tsgp) Db D LITELRDT2D,
D T7iE TR LRV IS L TH R a0V £7. £/, filkXoaidsvha
WA BT W DIRE, FEAT RTRESEIBUC BT 3 2 LW A DS A A EN TV ET DO THE
HELHIFN I W TH L ERREMENIFF T E T

¢ lsdp :#UEIEEMERH RT3 2 B0 N RE
HRIE O - IETEAE RIS 2 T NAIET Y. BB - iR B+ %
HIIME THLMERH Y £, WEHTAY v MEKOFRZITHEEA.

¢ csdp :PEIEEM R E RIS 6 2 N AU
B BN M IERRIEBIELC, BRI DS BRIE 72 2f- IE E A B PR k5 2 F2 00k N RE
TY. ZOEOMEE, MEEECHEHBEMETHRT 22 R TEETR, 20
FERO T HNERITKFETEET. WEHTAY v FEKOFEZIT 9 52 1sdp
LHERY FT

¢ gnsdp :¥#E=a— b PEZ WO IERIE A IEE AT R 63 5 BRI IE

B H9BEHC - iR AU RIS HER 9~ % e IR i a i R R 64 2 RO RIE T
T AUy FEAKOBETZRIET 5272012, E=a— b UEZFIHLTHET.
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¢ trsdp :{EIHBEEGEZ FO T IERIE - IEEMEE BRI 6 2 3 PRIk
B A9 BEHC - HilRI AU RIS B 2 e I 5 i R R ek 4~ 2 RO RIE T
T AV MERORE T Z2&RIET 572012, FEEHELZFAHLTVWET. oo
— FARIZES L (ansdp) KV HBEORE RREZR F O FENTE £

* wesp :HFITE R Y LN (WCSP)
FERS: TR P ) Z—T OR%IC X D HIK T I x4 25 7 v 2
URXATY. T LHBEMARE D200 TIEH Y AN, KB B R
BT L, FERICmBICEI TR GofiR) Z2RODH LN TEET.
BB DI %G F, INDOT X TOEHIZ LR E TRA S 2 RMEIC L TORER
T, BB, HIRORICEAZRET LN TEET. HROERTE, H—
RH#l#), &I — K, Y7 MO =MEENH Y 1.

¢ rcpsp EAFRHFIGE AP a2 —Y o JRE Y LN (RCPSP)
AR TR Y ) I —T OB L BRI E A r P a—1 v
JHBEICT 2703 ) ALTT. BRGIKOT, D LT AEEDBL - #& Tk
ZN &P e T HMBEOFEIT A Refif A4 mIRIC KD D Z ENTEET. repsp DFLIRIC
BHizo X% SIMPLE DRk 7 7 A2 AW TR T2 0 ERH Y £4. %7
Rz Dfe/IMUIRE &, BN IMERTBEZ | S Z L3 TEET. AiE 2% 0 BRI
XY 7 MK, #BEEZH S BT — REOABRERTE 7.

¢ global : KMF#ILT /L= Y X A (GLOBAL)

— R DOIERIEE B E 72 1%, R SRR E R )T L, KA 7 i
WA RS H Z LN TEET. NUOPT MM 2 TV A MOIERIEFHENET LT U X
L (bfgs, trust) CIE, RWETHI KM A M3 2 ARetEn dH 5 DTk L, Z Ofif
BIIRIE Ze eidifif 2 52 £ 3. 72720, MBRIEICE S BREEZITVWET
DT, FHAEMERZ 2 HE LET. BCHEBERE O/NRIL T B MR R8I
LTWET. ATNVIFY) X LADORTICELTIE NLP EV 22— KW
NUOPT/Global NBN#4ETY. NUOPT/Global XHMET KA THY, BIEEA
MURELRY ET.

¢ DFO : ARYBIEOBAERB N WE RIS T 27 0T X4
HEIBIEUZ DWW THARBLD R EE S 5 WIXM BT 2R AE 02 2 L3R
RN KD IR SR G I N IR IS A R e A T AT AT Y X AD
FEITITEE L CTiX NLP £V =2 —/ k' NUOPT/DFO 23#%EET9. NUOPT/DFO X
HET A ThHY, BIREARKNELZY £9. £z, NUOPT/DFO O ZH|fAK

AL AT A



142

2B LTI NuopT/DFO R A K] ZZ8BT &V

NUOPT D7 /LY X AlX, SIMPLE Ttk &5 HAEREE, HIH0 CIHAIEE I L UL
ToREEExHWW ERENZb0EYR—FLET.

+ - / *

sin cos tan asin acos atan
sec csc cot asec acsc acot
sinh cosh tanh asinh acosh atanh
sech coth asech acsch acoth

atan2 hypot erf
exp log logl0 pow sgrt

ceil floor fabs fmod

erf BEUE N—T a9 WHEAINT, HUADOEERETT.

erf(x)siﬁje“dt ,  Xe&[—o0,00]
0

N

¢ iisDetect :FEITARABEMERITORET LT Y XA
FROTAITY XNERLD, KT DY X AT EEEZ RS 20D b5 0T
IHY EHEA. ATV XA NUOPT IZ5 2 LIV RIBEN EITARHE & HIE &
ni=o, BEIZEEIL, ETRAEEMEOFIN L 72> T Ao (Tx 372
TRt D) ZFEE LET. SEFHEREE (Lp), IRAEEGHERE (MILP)
COHBATEET. NECTITHEAREZEVIRLFECH L TWET.  iis [THH]
RETIX on 272> TWVET.
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13.3 FHHBEBEE T AHIT Y X LAORG

PAFIE,  NUOPT THUY W ATREZRBPHEIHIEE &, NUOPT M TWA T /L= Y
AL DORIGE—E T,
KONEIL
O KbELTND
A AT E DNIERE

--  HEATER
wRLET.
Lp MIL MIQ MINL CQP CP NLP SDP NLSD RCPS
P P P P P
simplex O O - - - -— - —— — A
asqp o -- O - O - - - - —-
higher o -- - —_— - -— - — — —
lipm/lepm/1li A -- -— - O O -- - — -
ne
bfgs/1lbfgs A - = - — A O - - __
tipm/tepm/tr A -- -- - - A O _— — __
ust
lsap A - = —- A O O - - -
tsgp A A O O -— - --
slpsgp A A O O - - -
lsdp A - -- -- A A - O -- -
csdp AN - -- A A - O -- -
gnsdp A - - -- A A A A O --
trsdp A —- - -- A AN A O --
wCSp -- O* O QO* - -— - - - _
global N A A O A A O O O JAN
DFO A -- -= -- N N - —
rcpsp -—- - - -- - -— - - -- O
iisDetect O A A A A A A —— - _

wesp [FO*LH Y T3, 0-1 BEEK & HERE KD A % & LRI L CiE i ©
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EET. ERAKEGTHED 2 WVIE LR & TREZ R 0B 2 & oI 130
TEEHA. THEETFIW.

AL AT A
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13.4 73 Y A LADREHIE

TNTY XNERETDHEC

- {—%/1/774’/1/7\]“6?5713*?675&
¢ TG A—X2T 57 A4)L nuopt.prm NTFET D HikE

DB RHY T, FRE

Ty X LA—EZ

FHER T AT Y L4 O—EL, UTO@EY T, Zhik 4.2
BiFs37103) X0 R_H LA ER—"TY. 72721, DFo (2L TiX

FAFHENR D200 = O FETIHIEE CE EEAOTIRE F S,

TN XL H AGE

simplex HRYEE (F 0 RERE)

asqp A BhflF A

higher BRI a1 1 5 N A

lipm CBTIR)  IECRRER SR N s

lepm ELBRIR SR AN ik

line (IHAR) ECRRER RN A

bfgs = o — Ak

tipm CBThR) 13 #E BRI N RS

tepm EHEmES A

trust (IHAR) A5 R BRI PN i

1sap BRI SR & I L 72 IR R G

tsqp {5 FE RN & I L 72 8RR i

slpsqp BUGHRIE G

1sdp TR 1E e A 1 R R 5 % R0 PN S TE

csdp oA I E B R L e D MO N R

ansdp Y= o— b U EE O T IERRIE e 1E il R
RENZ R 2 F B0 N aRE

trsdp 1B MR SEIBOE & F O T FERRE 2 15 7 il 5 i [
(T2 FBe N

wesp HR 78 e R LN

rcpsp EFEHSE AP a—U o 7R LN

global KR E T L) X A

ETETNT 7 A NVNTIRET D ik
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options.method = “ 7)Y X L4,

INTG A=K T 7 A)V nuopt.prm WTIHRET D HiE:

method: 7 /L3 U X4

LFOBITIE, 743U XA simplex (BAKIE) 2ZNENET LT 7 ANVND, B
HBUVNINTGA—=Z T 7 A LI RELTWET.
TTNT 7 A IVNTIRET 2 ik

options.method = “simplex”;

INT A—HT 7 A)V nuopt.prm WTIRET S HkE :

method:simplex

FATARFTREMEMRH T L T U XA iisDetect OEMIRICIL, BIOREFIENHES
NTWET. 2661,

¢ ETFTNT 7 A NVNTHRET 2 HIE

¢ RTA—HT 57 A)L nuopt.prm WTRET 5 Hik
DAY RHY ET

ETNT 7 A NVNTHRET D HE

options.iisDetect = “off”;

INT A—HT 7 A)V nuopt.prm WTIRET S HE :

param:iis=off

13.5 7Y X A0 BEREIR

T Y X LORE & BRIAT DRV AL NUOPT I AT ST BIEONE D5
HEIFIZ 7 L2 ) XAZRBIRLET. (TAITY X0 HEER)

WHT LT Y XL H) i L

simplex BAELIS T TR TR E R 2 G e
asgp LRI CUER SIS C¥ Sy
higher REER N R CTHRRIE TR A S & & & 7a
WCSp

DiscreteVariable, selection Z&ip

rcpsp Activity,ResourceRequire,
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ResourceCapacity Z&te

1sdp BA% 4 CRUE T IR BRI & & e

csdp H BRI C©, BB O IEEMEIFK & & e
trsdp RS O IE BRI & A e

Tipm RSN

RO XD 725G, MINCRET D& LD LWRRMFONL AREERH Y £

13.5.1 BEEEL/ S TN O\ 3 IR ERE

BHERREEN TV D IEREFEREOH AL, YIFRETHD asqgp IF K
EFE TR I T —%2 R L ET.

Kk F (L global 7 RA v & A VA F— /L SN TWAEAITIE, KikaO it 7 v
2 X5 global BWERGENHY 7.

FLEBNRTRTO — 1 EHEEETHIUTH T ZME Y VN wesp i AIHETT .

13.5.2 BEEED S N R W IERIEE EIRE

RN E ENRVIEIEFHERBEOSE, 7 7 4 /0 FCIENAEIC X 2 EHEEE

(tipm) &720 9235, RIEEN ZkEHERE (AR OZ ZREE) O%6, FICE
I AR T OHIR O D 72 O ITEIZIZA D HIKE asqp DAFIRBAELH Y F
7.

Al CAS #EAEIIE T H A RE tepm RIFROWNAE trust , &R _IKEHHEE tsgp &
BDUVNTBRIE IR EE slpsgp ZHAWS Z E L TEET. A5 tepm XIS
L CHEHRWIHERAHR O N TV HEICANTH L Z ERRINTWET. [HIROW
MRk trust (&, BHION= 2 & OBEZVLHEICTRA < ZE V. Bk IRGEHHE
1% tsqp BRI IKEHEE slpsap FE TR ZFTET L7 —2H T WET,
& B R IEREREL 21T 9 HFETT. WAGE tipm/trust 2R E TR LW —
ZNZDWTBERBIE IREHEE slpsqp DANRGERH Y £7.

13.5.3 MW ERE

PYEFEIRREC S U CIRERIEREEZ W R —RICEETT O T, IERRE2 N & 8
NIHTHH LD >TWAEAICIT (SIMPLE XM TH AN EZHBPHETXEHA) &L
TWTNPDOERIEREZRELTCFEY. BERBEDTELDON lipm TY.
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13.6 7 0 AF—/3—

PRIZEFHERIE ( P ) DWW IX ZWREFERIE ( op ) T L TIE, WAE
( higher/lipm/lepm/line/bfgs/tipm/tepm/trust )IZ &> THLNT-MOIFR
LI U THREZREIT S, 7 AA— "= EIND FIEZHWS Z LN TEET.
REWLFEICB L TRE DO RWRZ G L ITIXZ O HER R A TT.

I U AF—/N—%AT D TeDITIINRIED FIELRE LTHIZ, UTOX ) ITHEELET.

EBTNT 7 A NAZFEIRT D Ik

options.crossover = “on”;

INT A—HK T 7 A )V nuopt.prm |ZFEahT B FHik

cross:on
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14. RTA—FRE

RT A—HIE, NUOPT ORMEENEL L VN KT 720D DTT. NI A—X
ERATDZLICRY, 7Y XLAORRSC, L ORI, & TRIEOFER E %
ITHOFENTEET. SIMPLE ET /MIHEBLT 2EE Y 7 A Parameter &IXMEBIRTT .
RT A= R B ET D IEICIIRO @0 OFERH Y £

1. ETAT7 7 ANHPICEERT S

2. NNTA—HT 574 nuopt.prm (ZFRIRT B

ax FIA4 06 NUOPT ZFMT 286, MATDOHEEZRND ZENTE XN,
GUI 7°5 NUOPT ZFIMT 258, 1 OHEOHMNDL ZENTEET.

PRI A=HOPZIE, 2 OFETLMFATERWEROLOBFELET

R A—RIGEDHA LIZHA, /87 A—H% 7 74 )V nuopt..prm NSIRET D HIED
T SIET.

14.1 X7 A—4 7 714 )V nuopt.prm

INTG A=K T 7 AL nuopt.prm EWVILRTTRITIVIZRD FHA.

INTG A =5 T 7 A )VOEIHDITIL begin , EDITIE end THHLENH Y 7.
end OFBIILTUAT LTI XA, KOBNE, FHTBIFEEN 2 STV,
RO RNTA—2T7 7 AL TT,

begin

end

begin & end ORICKHENRT A—FZDOREEITHI) ZENTEXET. ROFITIIT IV
FYXAE L THRE simplex ZfELTWET.

begin
method:simplex

end

R A—=HFT + TERL, = THETLIESLH £, KROHITIE, EIEEEE
10" I ELTVET.

begin
crit:eps=1.0e-12

end

INTA=B T 7 A NPT AN—AZHEANLENTE T, ROGIL, ERLD
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Bl L F CERTY.

begin
crit : eps = 1.0e-12

end

RTIRA—=RT 7 ANV, BEONRTA—FERETHHELTEET. UTFOHITIL, &
44 107 I EL, T3 Y XAICHIEEEE NS higher 2R EL TV E
=

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

end

ITEADOYAT AX VAT * 1%, ZOTNaAL ML THDIZEEEWRLET. HlxX
OB TIE 3 ITHD method:hihger MNEiAAENEHA.

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

end

INTG A =BT 7 A I)VTERET DIHEITITELC/NEDIED,

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

D K9 R NER R FF SN T ET.

INTA=B T 7 ANVPHEPAENIZIGE, FERDIIEIANT A =2 T 7 A V2 FiArilk
WNIEZ L HTT A=V ERNRRRTRINET. NTA—FT 7 A NVPOZEH, ks
MIERENET. LATIE, ST A—F T 7 A ADBGEHRAENTZGEOHIFITT.

INT A= T 7 A )V

begin

maximize
method:trust
scaling:on
crit:eps=1.0e-8

end

PR )
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<reading parameter file: nuopt.prm>
begin
maximize
method:trust
scaling:on
crit:eps=1.0e-8
end

<reading MPS file: myprob.mps >
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14. 2 BRI A—F

AT, KTV AU XLIKAF LRV RT A= ZIZOWTHFR L 7.

14.2.1 7Y XADER

WIA=BZHNTT NI ALERETHFENRTEET.

TATY L4 H AGE

simplex HURIE (+ 0 RRE )

asgp A BHIKIE

higher MR & Y R

lipm CBThR)  ELRRER SR N ik

lepm R 37304 SRS

line (IHAR) ELHRERIR N AIE

bfgs W= a— bk

tipm CBThR) A= AN i

tepm RSN RIE

trust (IBRR) AE BRI A

lsap BRI U723k R ek

tsgp (B A ARG A FI A U 72 %k IR Gk
slpsap BRARIE R E %

lsdp R - A R RE L 63 2 F2 00k PN AR
csdp o > 1E B 0 R Skt 3 % = R0t N i
ansdp Y= o — b U ¥E R O T2 IR 1E G i

[N R 2 RO N ARTE
{5 R R I & I 72 BRI e 1E TE AR R 8 )

trsdp
(3 2 BN LA
wcsp R FE R R E Y v
repsp BIRHFIMfSE A2 —0 7 RE Y LN
global Kb 7 =) X A

ETNT 7 A VINTIRET D ik

options.method = “ 7 /I Y XLL4";
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INTG A —=HT 7 A)V nuopt.prm WTIHRET D FHik

method: 7 /L3 U X L%

LFOBITIEE, 743U XA simplex (BAKIE) 2ZNENET LT 7 ANND, &
DUWININRTA—=H T 7 AN BHERERELTWET.
ETNT 7 A NVNTHRET D ik

options.method = “simplex”;

INT A—HT 7 A )V nuopt.prm WTRET 5 Hik

method:simplex

FATARAREMRIN 7 LT U XA iisDetect OMEMBRIZIE, BIOKEFIENHARES
NTWET.
ETNT 7 A NVNTRET D FHiE

options.iisDetect = “off”;

INT A—HT 7 A )L nuopt.prm WTRET 5 Hik

param:iis=off

14.2.2 IREEHHIE

F T F ) NEED NUOPT I, EMEH HIZKRMIEREESRL, 774V (EF L
4.sol) ZERLET. NIA—FEMNLET, ZhbziiflTEEzTS.

FRUE TN £ 2 SRIRTEROF R ZMfI 51201%, RO XS ICRE L £,

TTNT 7 A IRLIRT B Ik

options.outputMode = "silent";

INT A—H T 7 A )L nuopt.prm itk 3 5 Hik

output:mode=silent

14.2.3 &7 7 A WV SHIE

NRIA=BERNTIRT 7 A VOHFE=MET5120%, kRO X H b LES.
ETNT 7 A ITEIRT B iR
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options.outfilename = " NULL ";

INT A—HK T 7 A )V nuopt.prm (ZFREakT B Hik

output:name= NULL

NG A= ERANT, HOENMT77ANDT 7 ANZEEETH L TEET.
FFIT 7 A NI EIRT B ik

options.outfilename = "7 7 AIIVE";

INT A—HK T 7 A )V nuopt.prm |ZFEahT B FHik

output:name=7 7 A /L4

LEDIREIZLY, 77 A1V4% . .sol EWILBIOMT 7 A VIMER S ET.

14.37 V3 Y AABEHED/INTG A—H

AETIZEHEOT LAY XRABRBAUTFBIZOBRENI2/NT A—REL, FOHEEIZON
TR L £,

14.3.1 B EREERNAYE ( higher ) /EMRERYE ( lipm/lepm/line ) /&
W ZREHEE ( 1sqp/tsqp/slpsqp ) /X IEEERHE
BERNRE ( lsdp/csdp/qnsdp/trsdp ) IZHEZA

NI A=K
LU, #EETEREERNSIEO RGN0/ T7 A=l L, ZOREIZ OV TR
LFET.
o XM= T

TNAY RLEHELLSREICEESE 720, BREE, X, B8icEiKiE
ERULDWENAT—Y 7T, ZONRIFA—=ZZXENET I DENECTRET D
HOTY.

ETINT 7 A ST B ik

options.scaling = “on”;

INT A—H T 7 A )L nuopt.prm (ZFCahd B ik

scaling:on
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o HKIEA~D 7 o 24— "— (BIEFHEBHNAIE higher O&H)
ZOREEITI &, NRIBIZE > THLNTEMOKE#RE S &2 U THREZ RS
LT ENTEET. REEMBEICEA L CTrREEMEZGEDITIEZOFENR AR
<7

ETNT 7 A VCEEIR T B Ik

options.crossover = “on”;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D FHiE

cross:on

o (IR
IR E LT 2 BlPE SR DR ZE T, FlifESR M DR AN Z DELL T2 72
Sl EFIL, EHESPORLIZ LA U CRERIREEZKR T LET.
ETNT 7 A NMERIRT B H ik

options.eps = 1.0e-8;

INT A—HT 7 A )L nuopt.prm (ZFEahT B Hik

crit:eps=1.0e-8

o pE R ERR
EIESRMEE LTHW D KRR ORI D LR T, }i@@iﬁ@?j7j‘/v MEIE 150
BlE 72> TWET. KEREED Z ORI EZ WA 725G 3R G onRnolo & 2
72 L C= 7 — (K<NUOPT 10>> IPM iteration limit exceeded.)ZHi/JL
F . BR REETE ( 1sgp/tsgp/slpsap ) AW HAIZIET T — (<<NUOPT
40>> SQP iteration limit exceeded.)ZHILFT.
ETNT 7 A NIRRT D Hk

options.maxitn = 150;

INTG A—HT 7 AV nuopt.prm (IR T D HiE

crit:maxitn=150

* S RIEDFEITARAREMEANT LT 1 — (Uhxiik lepm/tepm D7)
FIREDS AT A ATREICFEH LT WG S, SRR E IR 2o S Wi e 52 5
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FREMEDS® D £ (K<KNUOPT 55>> exterior solution obtained.) . &0
X RGEITIE, NI A—H exrho 7 74/ MLV B RESRET D LHET
LRt H Y £, MBENFEITARERY AT, exrho BRIV & RAEICH A
MIND =AY £T. WRIEIZHASTHRIED T +—~ UV ARENGEITIE
exrho ZHX T TTTIATLTHADLDE—DDHFIETT. exrho OYIHEREM
X 1.0e3 TY.

ETNT 7 A VCEEIR T B Ik

options.exrho = 1.0e3;

INT A—HK T 7 A )V nuopt.prm |ZFEahT B FHik

param:exrho=1.0e3

14.3.2 Bifk#E ( simplex) /ARHIKIE ( asqp ) ICERRNT A—4

o« Ap—=Y Y
TN XALEHRILSBECEMESE L7280, BB, #lH, 28 EiiE
HERERLDWENA—V T T, ZONRTA—ZXENETOIDEDPERET D
HLOTT.

ETINT 7 A VAZFIR T B 5k

AN ”

options.scaling = “on”;

INT A—HT 7 A )L nuopt.prm (ZFEahT B HiE

scaling:on

¢ BB OIEFMHEICET L LT R
AEOEILEMEICHN DB EH (% KU T T4 R) OFHEMTT (ZOfEL
TOfOUHEAMREM AT L £9).  told OYMHIEIL 1.0e-6 TT.

ETNT 7 A IICERT D Ik

options.told = 1.0e-6;

INTG A=K T 7 A )V nuopt.prm IZFtikd B ik

simplex:told=1.0e-6
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s BT bV OFZBEROAREMEHEICET D LT A
SR OE LI AW LR O LT IRERCHIEE T . Z OEL T OEEMEIZBE S
% ETIREXZBELET. tolx OWHMEIX 1.0e-8 TY.

TTIT 7 A IITFLR T D ik

options.tolx = 1.0e-8;

INT A—H T 7 A )V nuopt.prm (ZFEakT B FHik

simplex:tolx=1.0e-8

14.3.3fMFTRT A TY XA ( wesp/repsp) ICERRNT A—4

BT — e P—FIZXDHINFTRET VT U XL ( wesp/repsp ) FHiE TX 57200 K
BT D72 NTNN—DRD D E WD FET, MERREMZ KDDL OTIEHY FHA.

o fAE R IR

TR —2>ThH D, REF ERAFRELET. MIHEREME -1 1%, HEHIRA %K
LET.

ETINT 7 A VAZFIR T B 5k

options.maxitn = -1;

INT A—HT 7 A )L nuopt.prm |ZFEahT B FHiE

crit:maxitn=-1

o FHELIFRH]_LRR

FIERFEDO—2>Th 5, FHRERFH EREZHRELET. MIHREM -1 1%, HEHIRALZ%K
LET.

ETINT 7 A AZFIR T B ik

options.maxtim = -1;

INT A—H T 7 A )L nuopt.prm (ZFCahdT B ik

crit:maxtim=-1

o HFIKOBELHRE
NT A—4H defaultConstraintWeight ZH\5 &, ET /N7 7 A )L THELT
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AR TIC—RICEAERETEET. ROFITIE, —FBIZEAR 12 OV 7 MIKZEE
LCWEF. defaultConstraintWeight OfHEIE, ET /L7 7 A VN TOIRRETE
E3c

ETFILT 7 AILHN

options.defaultConstraintWeight = 12;

defaultConstraintWeight 2 0 Z&ETH &, N— N E LTHbILET.
defaultConstraintWeight OWHFREMEIL 0 T

defaultConstraintWeight & Constraint Bd#t ( hardConstraint PB9¥%,
semiHardConstraint PE%X, softConstraint BE¥0) MWEEAE L7256, BEHEL
SET.

o HHBEHMOELRE

BB D EAIZ/NT A — & defaultObjectiveWeight TH E L £ 7.
defaultObjectiveWeight DfEIE, TF /LT 7 A LN TOLHFRETEET. KROBIT
%, BRIBAROEARIZ 5 ZHEEL TWET.

ET)VT 7 A IV

options.defaultObjectiveWeight = 5;

/N A—H defaultObjectiveWeight DFIWIFHEMIL 1 T

o HHYBH D BIEERE (wesp DH)
HEEME target OfEIL, /XT7 A —4# defaultObjectiveTarget TIRETH I &N
TEET.

options.defaultObjectiveTarget = 5; // wcsp DHEFL

Objective DH|IHTD target L, /NT A—# defaultObjectiveTarget D
ENHEA L2 AE1E, Objective OFIEDMEOHMESINET. HIEHE target @
PIWIEEMEIZ 0 TY9. ZD/8F A —X X rcpsp I[ZIXEZHTH.

o WA BRRR LA T 9 2 BLEIE AR O F

WA R AE T D 8L A AT D720 DfE () ZfFETHZ N TEET. A
Fea—U AT 47 AEETIIYIIMR DS RARNAG DN D ORI ET 5 2 LA
LbNTHY, PIHEEE T L2128 T, KOVRWERZITHI ZENHIFRFCEET.
AL 23 ET A7 O DfEIZ wespRandomSeed THRET A ENTEET.
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options.wcspRandomSeed = 3;

RIS AL BRI LA 3 2 ELECR AL O FE D AIREMRIE 1 T

o FHE[EEK

i wcspRandomSeed TilRX7-i@ b, WA LR T2 Z LIZ L > TREMIZED
IWONENT DD 7. *ﬂ%ﬁﬁ@iﬁ}iﬁ@ﬂﬁfﬁ?‘éﬁiﬁ%%% LATEI MRS 2 &
WZ X TROBEZm ET 5 Z LS Ed. dHREREEIL wespTryCount THRET
HTENTEET.

options.wcspTryCount = 5;

FHREEIE A AN E LA, PRI WS LA AT L, fRE LT
[FIEORE 21T, %@qﬂfﬂf%ib\ﬁ%ﬁ%%&aﬁmﬁ WCELET. sHEREOIMREIX 1 T
7.

o FIRIFR 7 = — XITB T D FHERH LR

= RXF T 4 O IN— RRFLT 4 B3> TWD 7 = — XDOFHRERFH LR T
TR T = — X2 LR LR OME A FRE L7 hE, BE LR 48z T
HAN— R e IN—RXFAT 4 B TODIEEITITFENE T LET. RN —
Re®IN—F_XFAT 4 2RRLHAICE, K2y PLTH2 5 maxtim T

ELERMEMBOBBEZITVWET. HIHNAER 7 = — X TR T 2 HERM ERIX
wcspPhaseOneMaxtime THRETHI ENTETET.

options.wcspPhaseOneMaxtime = 60;

-1 ZRE LSS, ERIREMRENET. HRTER Y = —XB 1T DEH R LR
DYIREL -1 TT.

o fiFE BT E 7 AL AR L R

FRNER SN T OIEE LICRHIARIET 2 LR Z/& T LET. KEMEFECILEE
P DR ETHEFIZEE L WO TR, ZOMREZ WS LBICAEMRKREZITI Z LN
TExEJ. EEHEMRERR ERIX wespPhaseTwoMaxInterval CIRET H I &N
T&EET.

options.wcspPhaseTwoMaxIntegerVal = 5;

S1 ERE LIS, SR AR S E S SRR SR LR IR E I -1
<.

AL AT A
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14.3.4 BHGHEE ( simplex/asqp )/ KM E(L ( global ) WKHBBR/NT A—
d

LT DT A =R THAKE ( simplex )/ AHIKIE ( asgp )/ KRikEiE b
( global )%, BEENZEGTLMEIZOWTEA L, &2 \WIX KB &KEL
( global ) ZIEMPEEFIEIEIC L CHEM LG AIcoBF2TT.

INHEDOTNTY XNE, BEEEROBEE S % — M L7240 R L& 7223
B, WEREEE NI AF— AL o T, BHEMERMTTFATRIRRMOFE R, EATA
BEfE DB DR EIT ) b OTT. AEMICEH LW T AICRT LM TH L0, #
BB D BB 72 5 [RIFRE OBEOREICH AT, & & & U TRBRE DR N5 2

ZE<HY £

F7, ZONHREEE NI AF—LOHELNL I DRME LT, RlEfERERLT
e e & GE 3 5 £ CORFMAMEOBMLDO 272 57, MEOMWEICKRES ELFEND &
WO ZENRHY ET. BERMICIE, BOEBOMEN SN CRITTLESY, —F T
BEEBOMEE R OIZ—FRFL EEZFTELZ0 ) 2N T nET.

NUOPT (FHUERS DL D T DL ZMARIAT, TEDLRETZRRMENLEICE T D
EIRTGA—F % TF a—= T LTEYETH, bHWIMEEOMEICH L THIZRWD
BREZRHTZ LI TETBY EHA. TOED, UTICITHWATH/37 A —F 2 HH
ETHZ LWL ST, T 740 hOARRETIT N 0 R 2 P2 L2 Z & 0 2he X < fig
KTEMTELZL b HRITHVEET. UTFTIIRRVEBDONDIBEICTF 2—= 7D
T DINT A =B TR LE T

AT OEE DD, TV D D S/ MEREE S RE LET. & AEREIXE
MBS DFF B % W2 L Cl/MEZ T > TV D 2 & L&Al DT, BEIRIZFE U T 2ALLTIC
HTL D FRIEE ERIEE V) SHELZ SRS CRIRT 20BN H Y 5.

¢ UIBRFHED /T A —H4

IECBREE TS o D VTR D o 2 R fn L ey 8 & g &, 2 Ofif%,
BUESR D BV TV D FATAMREMED FFVE (Z L /NS <25 Z L idd 0 5t
PERAICARGE S N2 fE) 2B LR LRBREITWET. BIERD LTV D FELT
ATREME & T RE O ENFITIT N & Bre Siz & &1, BITERS DT 5 AT Al RERF
OFGEMENGE Sz SR, 73 ) RAFEERELET.

BIBREEIEE, BEEN 29 CTh A 2 M RHINR (U AREXEFOET) &
AL, FREZMHL BT, OREEDOIORE B 5 FE T, YIBRFm &
ZDIEETFHREIE ER Y, SEREEILRENAE T2 2 E AR S E T2, N
ZTED WO MEOBEENERT 5720, BREOFHE I X MR» Sk, fiRE
TR O RIZ SN HAEEM b H D £ 3. ZD/8T A —2 [ ZUIRFHE 2 0 2 5 {#

AL AT A
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BEFETHHOTT. HELTIX 0,1,2 OVWTFRNERDLZENTE, F7 4
U MELL 1 (BEMERZR R TF. 2 ARET D &, UIBRERAZOIIMA D LI
20, 0 BRETDHEEIMARL 8 FT.

FATATREMRIT R RN D S, BomtE A e 7e /aE i S ik LR cik s
DNT A= % 2 [ZERET D2 OB RAIR TN TS W E T, —F CRaifign
B2 <3O TV AHEEITIE, YIBREE OBMRFHHROA— R —~y I o>T
WAATREMENRH Y £ O T, 0 IZRETHORFDGEELH Y £3. NUoPT IX
V12 M HIBINE L UIBREE OFER] &2 Lz 7o, BIFREH % Hiry 2% o 12
ZHEINTIRoTWVET. fERELTH LY EEOEW) BEONRT —< A
W EUE LA, DaiOREECTHEEEIZ & T CWEBEO R T 4 —< VAR T L
TWDAREMEIE S W £3. UIBREEOBMEN LT X5 LK U L5E1E, clevel
ZOIWHELTRLTADLZ LE2BEIDLET.

TTIVT 7 A IVIZERIR T B ik

options.clevel = 1;

INT A—HT 7 A )V nuopt.prm |ZFEahT B FHik

branch:clevel=1

¢ ba—URT 4 v I Y —FEPET LT A—H
BB R EATATREMR &2 RIS 2 2 L IT A REEDIR 2 NE T 5 9 2 TR&EL
HERL £, BAMMEOZEEEZ — > T DBHYEICEE L T o 72k & LTHEITA
REfiR 22 15 2 D38 D3RR ERE T2, MO FME RS G 72 EIIXFAT AT
REfRDIEADBIFFICEL 2D ZLITHVFRET. ba— U AT 4 v 7 ¥ —F LTk
Fff i 2 22 ECER LT, RERFATRMEZ RN/ 00T 7 = 7 T
T ZOFEN D ESHERT VUL, SEREEOIRBIES 2, HH0EEVE
BRFAT RN LA OND ATREMER B D £ 7.
HERTA—=FFHMARENTVWDI 2= AT 4 v 7+ —F0OFE
(rounding, feasibility Pump, neighbour search) IZZFNZEILEG LT
WETL 0 I TERW, 1 13 TI LWV IERE 2> TWET. £/, rounding I
BALTIX 2,3 ZRETHILNTE, ERREWVIZETIBENEmI R £
feaibility Pump & neighbour search (IR CEREITAIREMMNE LN
(S WIBEIZRIRAITY . BT~ BT B BHUED FEAT AT REMR DN 72 372 DB 72 WO i
AERNTNDIGEIZIE, BHZRAD & XWERP GO D ATREERH D £7.
— TR O/NE 7R REER), HDWITETARMENBECZ B &S
MBI LT, B a—U 2T 4 v 7 b —FIIRB 20T RFH 2 REHIFT
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FEFLAREEENRHV ET. ZOBIIEIINGDORTA—XEFT T 0 LLT, &
2=V RT 4T AP —F RO THATLTEEW. T 74/ MM NUOPT 233 24 (2]
Wr+ 5 (ADfE) <T7.

ETNT 7 A MTRIRT D F ik

options.rounding = -1; // -1,0,1,2,3 Z@ERNT&EF
options.feasPump = -1; // -1,0,1 Z&ERTEET
options.neighbourSearch = -1; // -1,0,1 Z®RTEET

INTG A —HT7 7 A )L nuopt .prm (ZFCiR T D HiE

branch:round=-1  * -1,0,1,2,3 ZBRTE £
branch: feas=-1 * -1,0,1 Z@IRTXET
branch:neigh=-1 * -1,0,1 ZBIRTXFES

o PRIRIRS
RROWSERELET. 1 T2 LRSBRBERELZITVET. RKEWETHDIZ
E, BAMBERIZELS 8 7.
p A REXDICHRET D L ETATREMN RO IC L, FTEAE Y AKX YR
HTY. 2D XD RGEITIT p=1 GRSEEER) LW IORENFDNRGENRH Y
£7.

ETINT 7 A NMIFEIRT D FHE

options.p = 10;

INT A—HT 7 A )L nuopt.prm |ZFEahT B FHiE

branch:p=10

o BUIY HREM AT A—4
NUOPT [0 RIE IR ORI, ZhE TR ED BB fin 2 o5
wefankEs e, fnezsicewn A fuz
fou = T =Dt o)

fcut = finc_'_Af (e KAL)

LEHLET. TAbBLBERE 5 TS BT B At DB RE O
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TNCHERERD 2 L0 ET0T, D a ko ka<BETLLICLY, R
REVKYAEN, FEOFMAERDT L AMETE E3

L, FOBICHERE > A RS TH 5 = & IR TE £ A, ZOfENE Dt
PLEBUMERZRN D & OBAREE S L E T

AP 3, s (adaToCutofs) B EET 5 H 1k, T RAE, O oM %l

(rel addToCutoff) THEET D HEDZORH Y £7. 7 7 4 /L MEITHERHE
1.0e-6, tHXHHE 1.0e-4 T . #fxHfH (addToCutoff) ZFKET D HIE, LP
Ffg 7> & OFEXHE (rel addToCutoff) TRET D HIEDZONHV ET. 77
4V MEITHESHE 1.0e-6 T, HAMEIX 0 TY.

MoXHE 1.0e-6 EWIFKEIL, HIUREED 1.0e-6 BEOSIUT/NERBDL L
TEMRALCINELEZZEITHYLET.
Wﬂﬁi%iil0&4&V_£ﬁ¢5®ﬁﬁ%&@FA YT, LP AR
RN E DRGSR E KE K o TSI REY AR EEEZ L OTT 7
JVMEIX 0 Lo TWET. LP fﬁ%ﬂﬁ#iﬂ?o)ﬂi BARIZHR TR CREORE S
ThLIGAITITAEHATT.

FERIE RIS 6 5 KIRMRE L (global) DIFAITIE, HxHMECTHRET 254
DT 7V MHEIX 1.0e-5 &0 F7. HMEDIREZ T 52 LIXTEEHA.

fmt o

EFINT 7 A NVICERR T B L

options.addToCutoff = 1.0e-6; // HaxHETHHE
options.rel addToCutoff = 1.0e-4; // FAXHME THE (global TILMEL))

INT A—H T 7 A )L nuopt.prm (ZFCahdT B ik

branch:add=1.0e-6 * i scHE
branch:reladd=1.0e-4 * FARHME (global TixiE%h)

e BUIY R
Eﬂ@“mﬁmﬂﬁx—&®“ﬁﬁﬁﬁbtiﬂbﬁfw®ﬁ%®%®ﬁf.E%
A (cutoff) XVEWELNG X720 ERfRS TZRIEITER O G b oL
FT. o T, WUNTRET D LAAEOEREZE ZENTEET. ZOEZ /N
BRI DL G/ E < (RKRICEOLGAEIIRE L) RETDHIELE, BUID FM4Z
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U<, WROMEIIL 20, SAEOFMITEY 7. BMLIEELTED LE
1T RBEMRE S 72\ (K<KNUOPT16>> Infeasible MIP.) & WHTT—ThR Y ET D
T, EENMLETYT., PIHIRETCIIMTLHRESNTHETA.

EFILT 7 A VIZERIR T B Tk

options.cutoff = 1.0e-2;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D FHiE

branch:cutoff=1.0e-2

AL _L PR

FHAERH O LRI, FHEBA) DR AL O FHRRF I 2N FHA R LR maxtim %
Wz5E, TRROTT—Avyt—UL & HICBIEE TCOREMZ ) L TERITEH
TLET. (FEITAREMN 20> TWRWEEIZIE LP(QP)  FEMEOA DT
ERVET. E2, 0 UTOMEIFIREL TV ARVDO LRI UEKRICARY £9. ) FFR
RERI IS, ATAERCR A OREFIfR 2 3R D 2 REI AN By E v E 3. PIHIER & TR
M ERZ2 LEZERT D -1 BEREINTHET

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

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

EFI)IVT 7 A ERT B E

options.maxtim = -1;

INTG A—HT 7 A )V nuopt.prm IZFtik T B Hik

crit:maxtim=-1

o BHORE S IR

FATFTREME DR D EIRTY. 0 UFIERE L Ty (EHIFR) LR E R s
WET. 1 ETHUE, FITREMEZ 1 DTETROTHR T T 5, L) Z ERAHEIC
720 FF. FEEEND Roh o T FATA MO maxintsol iz 5 &, LA
TOXZT—Ay =L, BIEE TOFETRMAH NI L TETER T LE
7.

<<NUOPT 37>> B&B terminated with given # of feasible.sol.
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EFILT 7 A VIZERIR T B Tk

options.maxintsol = -1;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D Hik

branch:maxintsol=-1

¢ IR RAE Y R

NUOPT R EANEMT 5L DTELORRNAETY EBELHIRTDIZOD/NT A—
AT, Mo B CHRE L £, #lx1X 1000 35L& 16B & LRETDHZ LA EK
L, 16B #MATHAIZFITE2EIL LET.
HOEERETDHE, VAT LATHHARER AE Y B2 -maxmem LA FIZ7e 5
e XIZHETEEIELET. AV ERICE s TEITBEELESEAICIE
NUOPT43 =T =75, FATHEEMEN 27> TWRWIEEITIT NUOPT44 =T —73
HWhEnEd. Zohe, BUEE COREMA ) U TETERT LET (F17H
REFRDS DD o TW e WIS IITRERfEDO DO 1 & 720 £97) .

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

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

EFI)IVT 7 A ERT B E

options.maxmem = -10;

INTG A—HT 7 A )V nuopt.prm IZFtik T B ik

branch:maxmem=-10

¢ EFHMEDOF v v 72 K H1E I
ETFSMEDX v » 79, FE LML FES5GITMOEE L E1E L ET.
72770, gap =(ESYE - FHE) T, gap ZEMBEKOEREOEICKTET S
ZEICTHETEW., UTo=I =R HanTihED £
FATRREMED R E > TE LD T EFRMEO X ¥ » TITEKRERHLETOT, Zo=x
T —EIL L7235 A I T EATATREME O MO S s S E 5. WIIRIE TIg, 3%
2SN THWEREA.

<<NUOPT 45>> B&B gap reaches under the limit.
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EFILT 7 A VIZERIR T B Tk

options.gaptol = 1.0e-2;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D Hik

branch:gaptol=1.0e-2

o AL F¥oD LR
IRREEITZ~ AT a TREICB W CWHLEE 21T 5 Z L2 X0, FHERRE] & FifE
THIENTEEY. 22— PFIIORBEENMER T2 ALy Mo EREZFRET S
ZEMTEET. -1 BRETDH L, NUOPT SNER TR A Ly FEERE L %
T, 0 HDHEWNE 1 ERELEHEIE, YU VA Ly ROSHEIREENEIEL £
T EREEDOW I Z FEAT LIS E, 774/ POREIX 2 12720 7.

TTIVT 7 A IVIZERIR T B ik

options.bbthreads = 2;

INT A—HT 7 A )V nuopt.prm |ZFEahT B FHik

branch:threads=2

14.4 MPS 7 7 A NVICEATARE

ZDETIE MPS 7 7 A VOMIER O EHEE M LET. MPS 7 7 A /WK
DIEHRE/INT A—Z THRETHIZIL, XT A—H 7 74V nuopt.prm & HWD FHIEDH
NI TWVET.

MPS 7 7 A VINLRIEEZ AT HGAICOABEBRLET.

* J/ME, mRIEDFRE
MPS 7 7 A b il T2 RTE & B RIS O e/ IMERTE /R ALRTE O W
E LTS PEIRELET. MRS ITR/METY.

maximize

o BFET L4
NS MPS 7 7 A LVHIZHEE D RES/BOUNDS/RANGE/ HEIBEEAIT N H 5 & %,
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EEOHETHWALOEEELET.
T 74/ FTRERINZEN D L0 7.

mpsfile:rhs = X4 (RHS T~UL4)
FF] (BOUNDS 7 -UL4)
(
(

mpsfile:bou
sl RANGE 7 “\/L44)
Bl HHIRE%EAT 7 ~v4)

mpsfile:ran

mpsfile:obj

FRICEHLTHEYT DTNV E2RFOLONRFELRWESICIE, UTo k)T
—nH I EnET.

<<MPS FILE 13>> Specified rhs: RHS 7 —# 73l not found

<<MPS FILE 11>> Specified bound: BOUND 7 —# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 —# 7L not found.
<<MPS FILE 12>> Specified objective: HIB%${T4 not found

14.5 NG A —F—&

NUOPT TiREFHRE/R/NT A —H D—E T

40 FR AR Default =AUS

"silent", RN E—FR
outputMode "normal"
"normal", [output:mode = normal]

"auto,

"lipm",

"lepm",

"line",

"higher",

"tipm",

"tepm", REAET LAY KA
method "trust", "auto" [method:auto]

"bfgs",

"lbfgs",

"simplex",

"asqgp",

"lsgp",

"tsqp"

"slpsqp"
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chspvl

"GCSp"

scaling

"Off"

"On"

"on"

A= T EAT D DED

[scaling:on]

maxitn

int

150

N RIED A RIE D i R

[crit:maxitn = 150]

eps

double

iy
&
2t
i

{5 1 26
[crit:eps = 1.0e-8]

clevel

0/1/2

BAINDUBREEOHED B
Z (0 IFEA L)

A REERH)
[branch:clevel=1]

rounding

-1/0/1/2/3

rouding BEREIC LD 2 —Y
AT 4y 7 —F OBHE. -1
LT AT DY ET H.
(B BRETET )

[branch:rounding=1]

feasPump

-1/0/1

Feasibility Pump BRI X
Hta—VRAT 4y 7Y —F
OB, -1 1T AT LAY
IZRIET S.

(R EESH)

[branch: feas=0]

neighbourSearch

-1/0/1

Neighbor search BEE&IZ &
ta—URAT 4y 7Y —=FO
BEFE. -1 13V AT LNHE 4
RETD.

IR IRETES )
[branch:neigh=1]

addToCutoff

double

1.0e-6
(global Lk

49

1.0e-5
(global)

RN SERE/NT A= (i
XHE)

(IR RETLE S
[branch:addtocutoff=1.
O0e-6]
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RYY SEREMNT A =4 (f&

. FOfifE > & OFAXHE)
rel addToCutoff double (0 LA (%ﬁ;ﬁﬁﬁ?ﬁ%ﬁﬁ, global IZ
I HEZD)
[branch:reladd=1.0e-4]
Y0 R
cutoff double REHR (R EESA)
[branch:cutoff = 1.8]
BRERES
. int 10 YRR R )
[branch:p = 10]
PRERR R LR
maxnod int -1 (e RR) (OB BREIERL A )
[branch:maxnod=100000]
FHRERE _EBR (7))
maxtim int -1 (e RR) (B IR ETE & N SR 2
[branch:maxtim=3600]
SRREED A€ ) M HE L
_ -10 (7% Y [Rb), FROVFHAEATD
maxmem int
10Mb) L DHIR (RIEDSE, Mb)
[branch:maxmem=500]
W HUE R EED A vy R
bbthreads int 1 .
o ERR
-1 (&7 EFMAXy v 7OTR(ZOMH
gaptol double .
L) Z T - 7= biE1k)
= FTRE D AT AN R RE M E i
tolx double 1.0e-8 (HARIED I2)
[param:tolx=1.0e-8]
Rt R E D FEAT A Al BE M) E
told Double 1.0e-6 il (HAREDR)
[param:told=1.0e-6]
RS E A IR (FD)
maxintsol int -1 (JREAIRR) b ~
[branch:maxintsol=3]
Ny noEE L EITRWREARITES (1) B
iisDetect "on" (4T9) U
"on" REAT O /ATORN
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NUOPT D7 7 A V4
N NULL_ &9 5L E1TH

outfilename char* 0 CREFR)
QA
[output :name=myout]
solve () ZBHIZFEIEX 7oy &R
noDefaultSolve int 0 .
fRZATIO 72N
Solout () ZBEITMEIE 2\ &
noDefaultSolout int 0 =
RO AT 7R
outputParameter 0
Parameter, Set,Element,
outputSet 0
int Expression ® CSV 7 7 A )L
outputElement 0 . -
HAZAT 2 E D H
outputExpression 1
W—DF —ZIZ2NTT —#
) FEELCHAH L EHT
multDataPolicy int 0 (FF&72) . e
MEIM(LICRET D L&
Wi d)
defaultConstraintw EEDORWHIXOEL (7
double -1 )
eight 7 4V Mdo— Rifil#)
HBIE 2 2 L 72 #il K=o
defaultObjectiveWe .
double 1 EHR(T 74NV MIEHT D
ight
Y 7 MlKD)
defaultObjectiveTa BB %o BIEME (7 7 + v
double 0
rget MZ0) (wesp &)
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15. MPS 7 7 A )V

NUOPT 1 MPS 7 7 A MVER TRl SN2 B mEE A M Z e T £9. BRI,
MPS 7 7 AV foo.mps (ZREIR S A- A BRGH I Z fE <121, AT X oL ET.

prompt% nuopt foo.mps

MPS 7 7 A NMEROIREEEEIL, a~r R34 v nb0OHEH Z ENARETT. GUI
™D MPS 77 ANERD ZLITTEERA.

15.1 MPS 7 7 A )VITxId AiEHEH S

MPS 7 7 A MKkt T DRfiE 2~ K nuopt ZFEITT D EEEH NICFREOEITHNRR S
NET.

prompt% nuopt exl.mps
NUOPT 6.0.0, Copyright (C) 1991-2001 Mathematical Systems Inc.

<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b
NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

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

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
ITERATION COUNT 6
FUNC_EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.354127444e-008
ELAPSED TIME (sec.) 0.01
SOLUTION FILE exl.sol
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<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b

IXMPS 7 7 A NEGHRATA VX T 2 — AR ED A v B—T T, MPS 7 7 A /L0 NAME &
7 a b HA hLexamplel, ROWS B g v TIHRE SNT-1TD% (4), COLUMNS &
7 v a TCHRE SNICEROR (3) ERIEFTEFRL(11), HIBEEOITOART (F) 41D T~
JV(B) Zn L CWET.

DI OEHE 7713 STMPLE £ 7 /LICx LT NUOPT Zi@M LA LRI T, LT
11 B 2 ZB T &,

15.2 MPS 7 7 A IWVIZKT BB T 7 A IV

nuopt IFFtHEMK T LI, M7 7 A VD LET. b3 EiEb 7 /v Y X AEIERFZ
B 5, BECEE (AWML ORI, PREE Sy FUTF T4 R) OEPFLESATH
F9. fiE7 7 A ML MPS 7 7 A VOYEIE T .mps & .sol ICEZX L OIMER S E T3,
FER G A IXIR DN — VI S Bl TR 7 A VDA RTHRE S ET.

MPS 7 7 A VA g7 7 A V4 {5

exl exl.sol

exl.mps exl.sol LIBED L sol 1T
exl.4.mps exl.4.s0l D LIBED I . sol 1T
/nuopt/samples/exl.mps exl.sol INAZGII I Z U720

i 7 7 A NOEEHEIITIE, AL LR CAENTEHSNET.

LIF, MPs 77 A /WICHA ORI L TR L £ 7.

BOUNDS, RANGES & W9 1T1d MPS 7 7 A /L H|Z BOUNDS, RANGES &7 v a U INMFELE L7
GEIIXM N ESnEYA. FET LG, FHRICEH ST VA DBBIZIEL T O L 5 ITH
NEnET.

BOUNDS BND1 FR(2)
RANGE RNG1
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BOUNDS 7 L4 D% (B30 THRRED) (CIEER E & 172 BOUNDS L =2 — ROFEIED N4y iT & B
UTO Xy icFzrInEd.

UP (21) /FX (3) #  EBR21 fE/FEE 3 @
UP(131) /FX(16) /FR(14) #  EFR131 fE/FEE 16 H/BHH 14 &
UP(65) /LO(64) /FX(18) /FR(1) # EFR 65 ff/ TIR 64 {E/FEE 18 fHl/HH 1 {&

NONZEROS_IN HESSIAN, INIT VALUE GIVEN COLUMNS b[RAIfRIZ, FET 28 EIZD A
LIFO XS IcRRENET.

NONZEROS_IN HESSIAN 4

INIT VALUE GIVEN COLUMNS 2

COLUMNS &7 33 »H1 MARKER 1TIC X » T, BEEKDOEELZIToT2HEITIE, UTOX
T THEHEEHTHD] LHRESINT-ENERINET.

COLUMNS 2 INT(2)

7 7 ANDZOITUREDZERITILE T, I 7 A LDELZ ZTE F IV,

W

15.3 MPS 7 7 A MK T B/NT XA —HRE

MPS 77 AWK LTH, WIA—ZEAWTEHBRTEETDHIENTEET. MPS 7
7 ANCKT BIERE/NT A—Z THRET DL, XT A—H 774V nuopt.prm ZHWD
FEOBPREINTOET. MPS 77 A /IHFHEDONRT A —2 L LT, UTHREkINT
WET

» J/ME, mARIEDFRE
MPS 7 7 A B Fidrb A TZE Z B BB O i/ IMERTE / S AL O W9 & L
TS hERELET. Mps 77 A NVOMBIEREITR/IMETTOT, mAEREE L
THAIIE, WRIICHRET D LERH D £7.

maximize

o BT ~4
BT MPS 7 7 A LTI HER D RES/BOUNDS /RANGE / B FBIHAT
NWhdeE, FEEOHATHNILOERELET.
T 74 N TIERMICBENTZ D L0 7.
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mpsfile:rhs = XF4%] (RHS T7-~L4)
XFH|  (BOUNDS T -L4)
(
(

mpsfile:bou

sl RANGE 7 “\/L44)
paEyl HIIREEAT T ~ v 4)

mpsfile:ran

mpsfile:obj

ERICB L CESET T EROLORGFEAELRWEEIZE, UToX o7 T—7N
Hhanxd.

<<MPS FILE 13>> Specified rhs: RHS T —# 7Yl not found

<<MPS FILE 11>> Specified bound: BOUND 7 —# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 —# 7L not found.
<<MPS FILE 12>> Specified objective: HIB%${T4 not found

15.4 MPS 7 7 A VD EBAKH

MPS 7 7 A Vi —RIEOMIE/ KGR EZ LR T 57200 H DT,
— M ORI/ R G R RE

-
—

UV S IN f(x)

% cLngi(x)ScUi, i=1---,m

HIHHE X, =X, j=1---n

ST F(X), g (X) I IR

f(X)=cX +C,X, +++-+C X, +%xtH0x

1.,
g, (X) =a, X, +a,X, +---+a, X, +§x H.x

LERENET
MPS 7 7 A MI MPS 74—~ v b EMFENBERT, ROFBEHRERLRE L2 D TT.

HARBE, MR ORIER 7 DR AL Ci, &
HlRRD L TR €. Cy

BB, #HXD Hessian DOEFH H,, H

A LR b ,by,

AL AT A



DY E

X.

0
i

175

AR~=aT/VTIE MPS 77 ANVD T F—~< v MIXHTDERITET, BRAG72R-E I

95 MPS 77 A NDOXIGEFLIET HICE O ET.

LD L nuopt-support@msi.co.jp F TIEME F I,

MPS 77 ANT 4=~y b OFFME ZhT

FIHHE

2
4X, — X5 + X,

X + X,
X, +2X, —Xg + X, X,
X, + Xq
X =3

R EFEO “REHERE A FEE L7z Mps 7 7 A /L OB T

AL AT A



176

NAME SAMPLE

ROWS

E R1

L R2

G R3

N C

COLUMNS
X1 R1 1. R2 1.
X1 cC 4.
X2 R2 2. R3 1.
X3 R2 -1. R3 1.
X3 cC -1.
X4 R1 1.

RHS
B R1 4. R2 10.
B R3 2.

BOUNDS

LO BND1 X1 3.

LO BND1 X2 1.

UP BND1 X2 4.

HESSIAN
X2 X2 2.
R2
X1 X2 1.

INITIAL
X1 4.
X2 2.

ENDATA

15.5 MPS 7 7 A /L ~DEH
15.5.1 MPS 7 7 A W ~DEH 51k

7 VUV EEE SIMPLE # HWTET VT 7 A V& FLIR L7121, mpsout &9 BI¥ZEIE
OCHTZ LItk T, VAT LONEE MPS 77 A NVERICTHAT I N TEE95. £
TIVT 7 A ML, B GEED) FHEITES 20 F ik ) FHEECTHOINERNH D 5.

> ZOHEREIT Visual Studio ZDIA LA FEMMENTVBEEITIE, EFICEELRWATRMEN & WET.

AL AT A
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mpsout (); // MPS 7 7 A/LDHT)

EREivDd MPS 77 A VOLRITET VT 7404 ( .smp ZRWZHD) .mps &720
F4. HAOEND MPS 77 A NAEFEE LTZWBEAIZIZRD X 91 .mps 2RV 845 %25
Bl TEHExET.

mpsout ("filename"); // filename.mps &V 9 MPS 7 7 A /L&)

15.5.2 EHHEBEERAROEE

o BHEA, BB
MPS 7 7 A NVOEELILTEHORBRH Y T 0T, BHL T/ x1,%x2,..., M
BAITFL, F2. . . EWOARNCER SNET. ZHHDARTE SIMPLE W i) 724
Al & ORI 18D MPS 7 7 A NV DSEEEIC, RO K DI MPS 7 7 A LFHRD
axy bR CRBSET.

VARIABLE NAME (MPSFILE - original)

X1 - var [1]

X2 -  wvar([2]

FUNCTION NAME TABLE (MPSFILE - original)

F1l - obj
E2 - NONAME

* AL/ EME
LR E TR/ MERIREIC RS S E 3 (AR OFF 5SS 72 0 £97) .

o [RE B D i B
H, B OWE 0N 9999999 fHUL EORIEIZH I TE £ A.

AL AT A
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ReBk 72 BB R IR
ATECH, R 2BOBENRE, PR B E O E R LA RO E T

16. 0-1 RHOBERFIME

0-1 4% > E<HHTAHET, ZOFE TR T 5 &0 #E L v BB CHIFX %
FKHTEET. ZZTHRMT 601

o P BIE DR

o BHEB ORI 551 DR

D@D TTR, TOMICHHEARISARDHY . 20X > B TH NS 0-1 &
¥ % indicator B EFEFONET.

16.1 BB OERH

X, X<0
PrivprBaEx yz{ y EERTLIELEZET. ifelse BEAEZ MW TV

ERBTLHZLIITEEEANR, 0-1 ZHd 2ROEIITHEATLHET, Frivsbsa Rl
TEET.

Variable x,y;

IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FEWITRE 0¥

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

x - M*(l-d) <=y <= x + M*(1-d);

-x - M*d <=y <= -x + M*d;

X BT 25 ETFRAKNET d=0=-M <x<0, d=1=0<x<M ThHIHZL:%zE
BRLTWET. M L THoRk&ERHEZRSE d=0=Xx<0, d=1=0<x E%{fiT
7.

y 2B+ 2HO ETFRAEKET d=0=>Xx-M<y<x+M, d=1=x<y<X
EEWHRLET. oF0, M LLTHOREREZRMSLE d=1=y=X LWVHEKRITARD
F9. FAFICEZDE, ZHFHOETRAKIEL d=0=2y=-X WO ERIZARY 7.

16.2 BEERORMZREORE

TOOBEERX, Y BEFETHL LI REHRE, Xy=20 &5 &L FEETT A,
BEEB OB R T 5 &, ABBETIEIRI Lo TLENET. Z 2 TIIHIBOFHN T,
oMY WD HikERLET.
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IntegerVariable x,y;
IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FERICKRE K

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

- M*d <= y <= M*(1-d);

M LTt RaEKs2H25E d=0=0<x, d=1=x<0 =L T
d=0=0<y,d=1=y<0 LA25DT, —OOBEEHX, V¥ FRAHFTLERY ET.

AL AT A
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17. NUOPT/SIMPLE FAQ

ARETHE, HHEE NUOPT IZBENTZHFRMBY LT WEBY 2 E LD FE L. X kma
FAQ ICBI L TIL, [ NUOPT/SIMPLE Fa—hUT /| ZZHREIV.

17.1 B/ R T —

BT NOHIZEBOEN Y B ENRAS>TWRNTL X 9 5. BEITNHIIEZ 5 2 72 & 91
i 0 LIRS ETOTELOEN Y FIZFEI/ NIRRT T —DJRR L 720 7.

Variable x;

1/x >= 5; // F#EyMNEST T —DFEK

log B%IC 0 25X TLESLHEDS, HE/N AT T —LR>TLEVET.

Variable x;
log(x) >= 3; // BEyNMUE=T —DJRA

17.2 BEOEIVE

SIMPLE X C++ ZWTEEINTWAD, B /55 1T 0BT O N8B L M
RENTLEVET. I, ROFITIIER a 12 1/6 R ELL D & LTWETA, FEE
WiX 0 REZENTLENET.

Parameter a;

a=1/6; // 0 PEREIND

1/6 #5z225121%, /INETRBTHHLERDHY 5.

Parameter a;
a=1.0/6.0;

AL AT A
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17 .3 BRFEMTICETE=T—

17.3.1 ~RILDHE
LFEFINESDERTHHEAE, FIICRAT AL T L7 +—~ " THILERD Y
ESCI

Set s="p q"; // UFHINESHE
Element 1i(set=S);
Parameter a (index=i);

a[upu] — 2,.

17.3.2 ZRTDZE
ZRITOERFEERFOBE, FEHNTRAT DB R OEE DEENTFHNTIH D 7
Wb b3, ®KEZX TN +—F " THILERHY 7.
—IFIZ Element DNEBMHEL TWABEESIIEEKE X TNV 7 +—F " THOLLEITIHY F
TFA.

Set S="p g";

Set T="1 2 3";

Element i (set=S), Jj(set=T);
Parameter a(index=(i,j));
al"p,1"] = 2; // " THT
al"p",31 = 3; // p O& " THTe
ali,j1 = 4; // "™ THFEALITRWY

17.3.3 ZR U L0 GE

R FORFEEZEOLRES, —EIC Element DNEEMNEEL TWAEETH-TH, £V
DI IR TG EDEFNE DA, ¥ TV 3 — 1 v THMLERDH Y £,
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Set S="p gq";

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));

["p,1,x"] = 2; // &K% " THT

["p,1", k] = 3; // —&B " TUHLe

["p",3,"c"] = 4; // XFDOH " THL

[i,"1,r")] = 5; // —#& " THLe

ali,j,"r"] = 6; // XFDH " THe

ali,1,k] = 7; // " THEARJITRW
["p", 3, k] = 8; // LFOH " THT
[i,3,k] = 9; // "™ THERITRW

AL AT A
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6% A NUOPT/SIMPLE DT —RA vt&—
A.1 SIMPLE DT —X v —

W #L STMPLE OFATHOT T ——FTT. A v&— P33 (UNIX ) HDVIZAARTE (Windows H) T, FOXTIEES AL TRESNT
WET

RASAE L AT L
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7 —%FK TIT—AytE— i B
1 <<SIMPLE 1>> Infeasible bound for variable XX . ERxxIZHE 2607 ETFRBFEL TCHNET (ET L
<<SIMPLE 1>> B XX IZOWTFHFE LT L TRAEZ b E Lz, BRZE LT ETRPEEG SN RIZONTZIOF
=y 7 P ThET).
2 <<SIMPLE 2>> (% MINIMIZE/MAXIMIZE OHIZiE, ETFRZMHEHT S
ZERTEEEA.
3 <<SIMPLE 3>> Infeasible bound for constraint XX . FRR xx G2 b ETFRRFELTHET (7
<<SIMPLE 3>> i) xx IZ2W T HFE L ETFRN G bhE L NAEEAZE LT ETRARE SR RICOVWTI O
F v 7 M ThIET).
4 <<SIMPLE 4>> Warning: Length of a subscript exceeds 30. Bh s T E L TEDIL D SUFAI O SRS 30 &gk
<<SIMPLE 4>> B&: [RTOARIOR SN 30 XTalx £, ATWET.
(30 CFHUZLOLTITEGE LB LES. )
5 <<SIMPLE 5>> Subscript has the wrong dimension. oA 727 FORFOEN—H L THELE
<<SIMPLE 5>> WFORILVPEELEHA. o (ETNVHFOFTVx7 bOEZRDEDIRTOK
JC (index=?) &ZhpfEbIRER ([1,§] %) T
DIRTF-OWRTEN—E L TNDENE I NEHERLTTS
W)

RASAE L AT L
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6 <<SIMPLE 6>> Illegal characters ("[", "]1", "..." and so | IRFOHDLND XEFHTE R LF (" (", "1, "..."
on)included in subscript. ey MEbIhELE.
<<SIMPLE 6>> WFOHIT, EZHRLF (", "1, "..." &) »E
FNTHET.

10 <<SIMPLE 10>> Subscript expected on rhs assignment. T—H T 7ANMTENT, IFEHFEFT V=7 MTRA
<<SIMPLE 10>> 7 —H# 77 A /L XX D YY {TRICFRT 7 —T. SNONE (FTOAM) (I 1" BNEALTHWEEA.

22 LD L TAIITIRTN R TR D 8 A.

11 <<SIMPLE 11>> Data file: Value expected on rhs of assignment. | 7 —X 7 7 A MIEBWT, FF&EAT V=7 MRA
<<SIMPLE 11>> T —X 77 A /L xx @ vY {THICFMB=T —TT. SNHNE (F5OLEM) IESAFEATHEEA.
FTV 2l N 22 OFLUT W oD EIAZIEFTT—E2BRLTULRD £H
I

12 <<SIMPLE 12>> ~<<SIMPLE 17>>Internal Error! SIMPLE ONHIT T —.
<<SIMPLE 12>> ~<<SIMPLE 17>> VA7 ANHEITT —! (nuopt—support@msi.co.jp ABHLETIW. )

19 <<SIMPLE 19>> Warning: No auto-assignment performed for o HEREMAMTON D56 TT 2y, BBk
constant set. E%ﬁ%é\f“%é@f‘??bﬂiﬂ‘/u. (L) ( set &
<<SIMPLE 19>> %4 : HERAICL > TERSINLWVWESLHD £7. EFT DI, superSet WWEBEALLIBETHLEZ

DEERX o —UNBNET. )
20 <<SIMPLE 20>> Data file: Can't match the pattern "from... | T —% 7 7 A/WIZ from/to DEMEFE "..." BHENI

to".
<<SIMPLE 20>> T —H gidriAdxr: "from ... to" JBEROLEL T —T

7.

F L7203, from/to BT —IZ7 > TCWEHA.

RASAE L AT L
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22 <<SIMPLE 22>> Data file: Number of values not matched with |7 —¥ 77 A NHFT, HDHAF 7V =7 MRASINDWN
the index dimension of set. BEO"[1" OFIZHND Element OENEDOLT V=
<<SIMPLE 22>> T — X Hiildr: T—HHORTOKEETNVFOESL | 7 FOEFRIFD index D EH-> TVEHA.
DRIV EERLEEA .

23 <<SIMPLE 23>> Expand from-to: "..." or ".." appeared at the | T— ¥ 22X T XFHIOHEEE ZITKEIZ from/to DE
head or the tail of the stream. MFee .../ " BNELbIvE Lz,
<<SIMPLE 23>> 7 —H#@iAiAA: "..." EloiE . . " BERDIHE
MRRBIZHDONWE L.

24 <<SIMPLE 24>> Attempt to find the maximum of an empty set. | ZEENOLHRKNEZLEZ RO LI ELTWVET.
<<SIMPLE 24>> ZEHEAMNORARBEHRZRDI I L LELL.

26 <<SIMPLE 26>> Only one-dimension data can be specified as | #ilfl Interval DOTE (ES) M2 dim=1 US % 52
interval number. F L.
<<SIMPLE 26>> 1RILDT —HIZfR->T, interval OFRETHHTT.

30 <<SIMPLE 30>> Interval data not matched with the format: | #ifl Interval DEFE (B5) WIC TR, LRIEEZ S %
lower bound, upper bound. TWEHA.
<<SIMPLE 30>> Interval O ANT—#iL » TR, LR Thidh
R0 FXA.

33 <<SIMPLE 33>> A call has been made to an invalid function | Interval (Zxf L CHEMRBEKAEFEITL L > ELEL
on Interval. 7-.
<<SIMPLE 33>> Interval (Zx L C (BRI HL7ARLE) M7 BErED
HL2MTRbivE L.
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34 <<SIMPLE 34>> Warning: No auto-assignment performed for | #7256 BENEBMNITHONDHETT N, BENBEMIER
interval set. Interval 2O TiThivERA. (EBE)
<<SIMPLE 34>> #4&: Interval IZxI L CIXABRAIX T2RbRERA.

36 <<SIMPLE 36>> Sequence is empty. 3| Ssequence MNZETT .
<<SIMPLE 36>> Sequence MZEL 7o TWVET .

37 <<SIMPLE 37>> Only one-dimension data can be specified as | %] Sequence DEZE (ES) WZ dim=1 YA %2 EH 2 F
Sequence. L7z,
<<SIMPLE 37>> Sequence DIFEIL 1 KRITLOT —HIZR->THZTT .

39 <<SIMPLE 39>> Sequence data not matched with the format: | %] Sequence DEFK (E5) T, ®HYIOMHE, DK%
"first last, step". DOfE, P4 (default=1) OWTHNBIKIT TWE
<<SIMPLE 39>> Sequence 7 —# % " BHAEEE .. K TEE, # | 7.
ECRITTZRD FHEA.

40 <<SIMPLE 40>> Sequence: Illegal operation. ¥l sequence Zxf L TSR EZITH 9 & LE L.
<<SIMPLE 40>> Sequence (ZxIT DMGh72ER N TobivE Lz,

41 <<SIMPLE 41>> Sequence DIEEIX 1 RILOT —HIZB->THERTT .

46 <<SIMPLE 46>> Attempt to find the maximum of an empty | ZIINOLRRKEZZRO LI ELELL.
sequence.
<<SIMPLE 46>>%Z2( Sequence MHIxNEHZREZRDODLHI>ELLELL.

47 <<SIMPLE 47>> Warning: No auto-assignment performed for | @725 BELRBMAMTHOILDEE T, BERBINER

sequence.

<<SIMPLE 47>>%&4

Sequence

(X5 BEMRAIIAT bl EE A

Sequence RO TITHONEHA.

()
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49 <<SIMPLE 49>> A call has been made to an invalid function. | BEZNZRBIEFEONN LM TV E L.
<<SIMPLE 49>> MEHZREARIFOH LAMTRbNnE L.

53 <<SIMPLE 53>> Operation between elements of different |/&L TCWAESDKRITNE D Element DOMITZEE N
dimension. 1ThoihvE L.
<<SIMPLE 53>> EHENRQR LK TEFFOREGR L THEL T RDILEL
7o

58 <<SIMPLE 58>> Set difference: sl-s2: sl doesn't include s2. | BEEDFHEIy (s1-s2) HEIZBWT, s2 1L s1 OEDE
<<SIMPLE 58>> #£ABIH: s1-52 T, s2 [Esl KHEENTVERAT | HIZR>THERA.
L.

59 <<SIMPLE 59>> Fiexed value ( ... ) out of defined range ( ...). | Element DNZDEHFREANDMEICEEINL > E LT
<<SIMPLE 59>>E (...)ITxt L TEREBSNOME (...) #RALEI L | WET.
LELL.

60 <<SIMPLE 60>> Illegal characters included in subscript. RPN I SCF MG ENTVET.
<<SIMPLE 60>> IRFHUTED R FREENTVET .

62 <<SIMPLE 62>> Comparison between elements of different |JEL TWAEEDKTHNE/D Element R Trbig
dimemsion. PMIThbhE L.
<<SIMPLE 62>> RZRLHWILaFOBROMICHENMT b E L.

64 <<SIMPLE 64>> Constraint: subscript not matched. KRN OBTFT T —TT.

<<SIMPLE 64>> fil#9 (Constraint): IFELEHLFEHA.
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67 <<SIMPLE 67>> Index error in reference of XX. RADEDRLHAEROPIZHEA TV =7 b xx IZIEL
<<SIMPLE 67>> BMAT V=7 b Xx ORFHHFICROBH Y £ WIRFER G2 b ThERA.
Bl&Efs, PIZITRO LS A ve—UBHhsivET. ] XX DERF72 LBRDICEIFEMNT LTS
AN TIRDIZ, RIE XX OIRFHFTF bR TnET. XX ATHFEOT 2 XEROIIRFAT ST
XX DOUFOWICHE H
LWV T —=2ARFL LET. BEMICEDr—20nIh
W T Ay =N EnET.

70 <<SIMPLE 70>> Unmatched or ambiguous element (s). WFOENE->TWVWERA. ( RADEDEAIDTH
<<SIMPLE 70>> AE L7V, AREOERNBHY EL71-. NOWTFPEIHEFIELETST. )

74 <<SIMPLE 74>> Improper use of a dependent subscript. WEMEDOIRFITEFE L TV AIZHEP 5T, BTl
<<SIMPLE 74>> MiOWFIEAFT DIRFIZZDOEF L TODIRF LI | AbBEEShRVWEEMbhE L. ( fl2 I
bl F8A. Element j(set=S[i]); & LTHS II72 Element

N1 EEDT, EEIATICEbAZEEICAELE
9. )
75 <<SIMPLE 75>> Index dimension error in assignment to object | fRADELIZHHA T V=7 b XX XK TFT/R LTES

XX , scalar but with index.

<<SIMPLE 75>> fRADMER ATV =7 b xX OWRFEFMIFIZTHYRH Y F
T, ADT (WFRLTES) TTIHARFMHITLTUEZRELE > E LT
E

SNTWETRIRTEMT THEORESLCRADZLINE
L7-.
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76 <<SIMPLE 76>> Index dimension error in assignment to RADEDIZHDHDAT V=T F XX NEFSINTEE
object XX, Defined on index set N but try to assign a value | DRI EE D RITDIRT % 1T T O R TR AD K
with index of dimension M. SNELE.
<<SIMPLE 76>> fRADMGEAT V=7 b xx (EFRESOKT: N) OF
FAIFICRO B H Y £ IRFORITHS M TH .

[& DU ]
RADKHREAT V=7 b XXOIRTHHFIZREY NRNHY £9. (Element DE
EOBRICIRTFAE OEGOIRFHITEZEN TV AR H Y £97.)

77 <<SIMPLE 77>> Index dimension error in assignment to XX X N HOBRFEEZ T TERBSNTWETE, AL T
object XX, Defined on index set with N but try to assign a | DX I ICIRFAHTETIHEEZREL LD E LTWET.
scalar value.
<<SIMPLE T7>>RADHMREA 7TV =7 b XX (EFREGDORIT: N ) O
FARFIRO BZH 0 FT M TATETITEEZREL LD E LTHWET.

78 <<SIMPLE 78>> No element exists in [...] function. "1™ OHIZ, Element NENTWEHA.
<<SIMPLE 78>> "[...]" OFIIRTDRH Y FHA.

81 <<SIMPLE 81>> Subscript mismatch. WTIWCHET =7 = EanhE L.
<<SIMPLE 81>> IRF-OENAEE L EHA .

82 <<SIMPLE 82>> Subscript ... out of range. F TV MIAT BN IRT-OMED, EDOEZRDOERI
<<SIMPLE 82>> ... DIRFHERBNTHD ... &V ELL. (index=?) BESNTIRTFOMOFME AL TAHAHE L

7-.
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91 <<SIMPLE 91>> Operation between set of different dimension. | BHE DK IT (dim) NELDIEAB THEAN T bR
<<SIMPLE 91>> RZQRZRITOEFLZFOEEOMICHAEST2bAEL | 2,
7o

92 <<SIMPLE 92>> Warning: No auto-assignment performed for ... | %725 HENEMAITHONL5ETT A, BEREMEN
<<SIMPLE 92>> %% : WHEMENOAEMSNIZUTOERITHT 2 HEN | EAHAORHR (MES) THL2OTITbRLEEA.
AT binEEA. (BEH)

97 <<SIMPLE 97>> Warning: No auto-assignment performed for sets | BHE 72 5 HENEMMPITONL5ETT A, BEREMLN
made by setOf. setOf DFERTHLIOTITONERAL. (BE)
<<SIMPLE 97>>#%5: vsetOof" TIE-EAITKT 5 HHRANITIT D
NWEEA.

98 <<SIMPLE 98>> from ... to has been defined before data file
reading.
<<SIMPLE 98>> "from ... to" N7 —X 7 7 A NV EiGAHIATHNIT, &
TINEL.

102 <<SIMPLE 102>> Set assignment: dimension of lhs. and rhs. |#£&GREOMRAN (F72IET—% 7 7 A4 A5 DOFHHIA

conflicts.
<<SIMPLE 102>>EAITTHRATEEOLHW L AN DOESDEFEDR TG
NEBLEEA.

#) OYt, FUOERDEFRORIT EEDDESDE
ROWTHE>TWEREA.
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103 <<SIMPLE 103>> Dimension not matched when using superSet. | BEEDORITDEIEAFLICAEHGKRETELLY &L
<<SIMPLE 103>>BEQRABWRILEFOHEAN "superSet" & L THEAIN | L.
FL. ( Set T(dim=2); Set S(dim=1, superSet=T); &

LiHa%. )

104 <<SIMPLE 104>> ... (1) can not be used as a superset of ... (2) | "...(1)" {E"...(2)" OHESITLNEEA.
<<SIMPLE 104>> ... (1) IX...(2) ® superset &L THEMATHIL
NTEEREA.

105 <<SIMPLE 105>> Argument error: ...(l) of ... (2) FTV ) NERFOL T —TT.
<<SIMPLE 105>>5|#=F—: ... (1) D...(2)

106 <<SIMPLE 106>> Argument arcs must be a 2-dimensional set. | 77 7EZEFMFIZ, EM arcs 28 dim=2 OEHIZ/-> T
<<SIMPLE 106>>3|#% "arcs" T 2 WILOEATRFINERY FHA. | WVWEHA.

107 <<SIMPLE 107>> Argument nodes must be a l-dimensional set. | 7 7 7EHKIZ, JEM nodes 2% dim=1 OEHFIT/-
<<SIMPLE 107>>313% "nodes" 1% 1 WItOEATRITNIZRY FHA. | T EHA.

108 <<SIMPLE 108>> ERROR in check(): condition is not | BA¥ check () DOHRMFITEK LE L.
satisfied.
<<SIMPLE 108>>#k check() OH DKM ... MR ELEEATL
7.

110 <<SIMPLE 110>> Argument: invalid use of index. FT7V =l NEERICEMESIEL index MR RGETIC
<<SIMPLE 110>> "index=" Mi&-o 72Tl S TWE T . HBnE L.

111 <<SIMPLE 111>> Assignment: rhs includes free subscript. RADHPNZAREIZR DETF (Element) MEHNE L
<<SIMPLE 111>>RADHEDITIRETERWVWIRTAHV ELT-. =
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113 <<SIMPLE 113>> Invalid assignment. ZOMORANIETH =T — il E L.
<<SIMPLE 113>> R RANTTRDONE L.
114 <<SIMPLE 114>> Argument: Invalid use of set. FT7 Tl NERFICBMESIE set NI DIVE
<<SIMPLE 114>> "set=" Mo/ ANIMEH S TWET. L7z,
116,117 <<SIMPLE 116>>,<<SIMPLE 117>>
"set=" AR T S TUVWET.
118 <<SIMPLE 118>> Set IZXf L TEHRRAPMTONE LI (v=2T L%
RT3
119 <<SIMPLE 119>> Assignment: "[" or "]" occured both in lhs WFEHNEEE~EMRATIHE, XTI THDHE
and rhs of = when assigning a set by a string. EOEERADOEDH T REFAFITFEINTHE LK.
<<SIMPLE 119>> A7 V=2 b [IRF] = XFHNEVWIMRALT, XLFFH | (CFINT L DEE~DORAZITIERITIL, F5Oml
OFIZH v EE v ABRELE (CIRBFIC (v E72iE ) BBlbh D Z L&k LTn
F9. Bz, set s; s[11="[1] a1 2 [1] 3";
IFT 7 =20 EI. )
120 <<SIMPLE 120>> Operators "+=", "-=", " =0 _nw/=n_ wv44n gnd | EE f+= -= = /= ++ ——- ZR@URAT =7 b
"--" are not allowed here. WA LE L.
<<STMPLE 120>> JHE F-m4=", mo=n, nmx=n v _m mpgn Lou__n g
FEHATAHZENTEERA.
121 <<SIMPLE 121>> Invalid constraint specification: ( parameter | SIMPLE IR T Wil O ( EH<= X>=

<= expr => parameter is not allowed ).
<<SIMPLE 121>> A %) T 72 Wil £ 3 (
PEERShE L.

"parameter <= expr =>

parameter" )

R, EHAS= N= THA) BB E L.
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122 <<SIMPLE 122>> Data file: = expected. T—H T AN, = PENDITTDOEZAIZEDMD
<<SIMPLE 122>> T—X 77 A/L... (1) @ XX {TEIZRBRTT —TT. | XFNHNE L.
ATV N L (2) DEBIZES =" B EHA. T—=HT7 74N Tall]l = 3; al2]=5; #RHT

6iﬁ/\a ¥ a= [1] 3 [2] 5 ; LRbLES. ARA
DN [] FOCFINIBNTUIWIT EEA. )

123 <<SIMPLE 123>> Data file: Syntax error. 3‘*‘%5?774’/1/0311217%?7% (T—X 774
<<SIMPLE 123>> 77— 77 A/b... (1) O XX ATHICHRTT —TY. | ZERTDHLEIL, T—FORYDO";" 25Ny L
FTTes b L (2) DEROMIETT. THAICAETET. )
D WE] ET AR OLFHOFTRT T — T
(Bl&EfiE, ROAyE—URHASnET.] ET—PREREELE.

125 <<SIMPLE 125>> Remove/Restore Constraint: Constraint number | Hl#I=EF CHIBR/EIR S 2HHMXN 2T T 2BICE
out of range. DEFZVIELI DD EEA.
<<SIMPLE 125>> fll#JFIZXt7 % Remove/Restore B T: fEEIN
T RXOFBLENFELETA .

127 <<SIMPLE 127>> String uncompleted ( missing a " mark ) L LTOXTHID" BT —|Z72 > TWERA.
<<SIMPLE 127>> AR5EL7: String ( " BBV FHA)

128 <<SIMPLE 128>> String is empty. L& L TOXLTHINZETT.
<<SIMPLE 128>> T — & UFFNZET .

129 <<SIMPLE 129>> String contains space(s). fEE L COXFHNDOARNIEN G FNTWET.
<<SIMPLE 129>> 7 — X LFHNCEANFENTNET .

130 <<SIMPLE 130>> Invalid cast from character to int. EA%T, WFEHET int ~F ¥ A T LHLENED
<<SIMPLE 130>> FMNHHTF~DF v A b3¥MTRbivE L. F LR, KELELL.
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131 <<SIMPLE 131>> Invalid cast from character to double. HE%ET, XFEHET double ~F ¥ A M T HMERN
<<SIMPLE 131>> ¥/ 5 double ~DF v A FR¥MTebivE Lic. ACE LR, RBLELE.
135 <<SIMPLE 135>> Syntax error occured within [...] function. | T—HX 7 7 A NIIEBITDH"] 1" OHFDOEENLIET T
<<SIMPLE 135>> 77— EHAD[...] OPIIET T —NRELE L. | —&RoTNET.
136 <<SIMPLE 136>> Syntax error occured within <...> function. | T—¥ 7 7 A /VIZRBIT D "< >" OFOEFEDLIET T
<<SIMPLE 136>> T — X ERXD<...> OFICEZT—NRELELE. | —ERoTWET.
140 <<SIMPLE 140>> Fixed value out of range for variable. EEOBIEDENFDOEHO ETFROEBFENTH DD
<<SIMPLE 140>> Variable 23 L TFRROASMIEEL LS5 LELE. | T, ZEEEETDLIILATEEEA.
142 <<SIMPLE 142>> Constraint object required in function call. |Hl M XN % > XA 7 A2 L HIBR /B IF T 5 B %
<<SIMPLE 142>> HllfIRXBA A X A TRIFNILRD £HA. (deleteCo(), restoreCo()) DHIFELTESE
L TW5 Constraint OA VY AZ L AUABESIE
L7. ( deleteCo()/restoreCo() IZIEHDHDIZ
Constraint LEEINLA TV =27 hOATT. ffilx
IX, deleteCo(x[i]l+y[i]>=6) R EF=TF =LY
3
148 <<SIMPLE 148>> Argument: invalid use of superSet. FT V7 NERDOBEMLIE superset MR MED
<<SIMPLE 148>> "superSet=" Nt ATNICHEHINTWET. nE L.
150 <<SIMPLE 150>> Set Assignment: lhs of assignment must be an | EEITHTHRADLELE LT, FHHZERLI-EED

set instance.

<<SIMPLE
WET .,

150>> HEMRE R EOMRATERWESRRADLEDIZHNT

A AL APSBMEDIE LTz, (EEIZT 2RAD
EMNZKD Z ENTEHDIR, BEESNAF TV b
DOHTT. HlzIE, ST = "1 2 3"— REITEELE 2
DEF. )
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151 <<SIMPLE 151>> Set Auto-assignment failed. EEICKTHEEBEBEMBRLRLE L. ( HDEED

<<SIMPLE 151>> HEHITHTHHENANR KL E L. HENEMZ T HhREEEDE a%%mrﬁkﬁé e
b E LR, %@%Aimﬁ%é%f&éﬁmﬁm
THEREMA T RWGEEIZAELTET. )

160 <<SIMPLE 160>> Empty data can't be casted to double. R AVEN/ f\@iﬁﬁﬁﬁfﬁ%foﬁﬂ_ A L 72 fE R ETH DH D
<<SIMPLE 160>>%¢7 —X& 725 double ~DF ¥ X F3MTbNLE L. | T, double ~F ¥ AR5 LNRTEEHA.

162 <<SIMPLE 162>> Invalid assignment to current, init or dual | A7 ¥ =7 FORMA[EE/ME (y([i].val, x.init,
member. z.dual 72 &) Yﬂ‘ﬁ‘éfﬁ)\’&?fk? ELELLE. (2
<<SIMPLE 162>> fH (.val). AMJHIME (.init) F 2 XN EEKME | LSITEE D Parameter &R UIZFbDNETHR, LA
(.dual) T HRAPMTRONE LI (BROLNATRETT) . EITHZ LI TEERA. )

163 <<SIMPLE 163>> No current value for empty constraint. HE LIZOATERE I T Z2WFERZITxr L CTHRE
<<SIMPLE 163>>fl#IA 232272 D THIKIAXDME (. val) BIFHEL EHEA . ZHARE S ELELE.

164 <<SIMPLE 164>> No init value for empty constraint. HE LTEOHRTER SN T ROV L TR
<<SIMPLE 164>>ZEDHIFIAL. .. ICBETAfEIX 0 L LCHHhEhEd. | 2k o2&LELE.

165 <<SIMPLE 165>> Dual value of constraint XX is assumed zero | 3RKfif L T2V REETIE, Constraint DR AHME]
Constraint is empty or model is not solved. Ot LCTHhEhEST (BETT).
<<SIMPLE 165>>HIKIF xx OBt ZEHuE 0 L LTI ENET.

—EbHREEITOTVERA.
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167 <<SIMPLE 167>> Leftmost part of Constraint XX is used for | #ilf=0 xx DEEFRAINTZHEL DL EICofg s
output. Contains more than two constraints. N2 ER (co = x[il<=y[il<=z[i] %) &IT-
<<SIMPLE 167>> il xx [ OWTIdE b DTy N1 S E . et, TOSREOL 2T 5 &b RAIDORADN
Tl EofIRIAEF A TWET. EhbobEoXTHTL22MENH D SNET

(8.3 A7V =7 MIFEETHHEOZHEZSHMLTT
S )

168 <<SIMPLE 168>> Objective can only be assigned for once. BB ~DRAZHEEIETTE 9 & L7z, (Objective
<<SIMPLE 168>>HMBI%EL (Objective) IZkT HMRAIE—FEDOAHFHET | 121X 1 EORADHNBFTF I TWVET)
7.

169 <<SIMPLE 169>> Argument: type Error! FT V2 NERRFO RIS type ODIENESTH
<<SIMPLE 169>> "type=" MNif-o CTfEbIFE L. 5.

171 <<SIMPLE 171>> Invalid assignment to Objective: HEBEI L TEREZ B £ VAR RA ST,
<<SIMPLE 171>> HHJEE% (Objective) T HERRMANITON
F L7-: "Objective = Expression" DHFZTT .

172 <<SIMPLE 172>> Objective has not been assigned. EFTNEMRL (solve () PAER) ICRERD (RADBTT
<<SIMPLE 172>>HMIBH (Objective) IZkT HRANTRONTVER | bt TWiewy) HRREMZE L L.

.
173 <<SIMPLE 173>> dual member only exists in Constraints and | flfIRNEBEUN DA T V=7 bD dual HERES L

Variables.
<<SIMPLE 173>> MO ZHH & BH LSOV TSR L LY &L
FL.

F L.
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174 <<SIMPLE 174>> Set data can not be transformed to Parameter | 25 DERIE val ZEE Parameter IZEM L L5 & L
by .val F L. (Bl E L TESOHIRIEDIAL Parameter
<<SIMPLE 174>>8EE Dl (.val) &/37 A—4H (Parameter) [CAEHAL X | LEHICHK S Z LT TEERA. RRLILV XU TT
YL LELE. HDHTT. )

177 <<SIMPLE 177>> No lower bound for empty constraint. BEELEOARATERIN TWARWHFKIRICK L TR
<<SIMPLE 177>> I D FIRIFFEL A HHKANZETT. EZR~E o L LELE.

181 <<SIMPLE 181>> Argument: from is required in defining a | %l Sequence DEFIZEMEIE from BN TWER
Sequence. .
<<SIMPLE 181>> Sequence % iEFT DIRFITIE, "from="FEENMLHTT .

182 <<SIMPLE 182>> Argument: to is required in defining a | 4§l Sequence DERICEMFIE to DENTWHEHA.
Sequence.
<<SIMPLE 182>> Sequence % E#T HIKFIZIX, "to="fRENLHETT .

183 <<SIMPLE 183>> Argument: Either left or oleft is required | #ilfl Interval DEFIZBIESIH 1left F2lT oleft
in defining an Interval. DREENTNTWERA.
<<SIMPLE 183>> Interval ZEFT HIFITIE, "left=" M "oleft="

DILZHTT .

184 <<SIMPLE 184>> Argument: Either right or oright is required | i Interval D EFIZEMFIE right 7= iF
in defining an Interval. oright OBENHNTHEHEA.
<<SIMPLE 184>> Interval ZEFT HFFITIE, "right=" M "oright="

DIZHTY .
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185 <<SIMPLE 185>> Argument: name 1is ignored in the | il Interval F7213%] Sequence ZTHET D & X,
Interval/Sequence definition. JBMEBI S name TN FE L. (EETT. EHELTE
<<SIMPLE 185>> Interval/Sequence % EF 7T AIFIZIL, "name=" X |[fTLET. )
2T .

186 <<SIMPLE 186>> Argument: index 1is ignored in the | #iffl Interval F 72135 Sequence DEFIZEMETIK
Interval/Sequence definition. index WHNFE L7z, (ETT. BELTEITLE
<<SIMPLE 186>> Interval/Sequence %/ EFJ DFFIZ, "index=" 1% | 7. )

L3 G

187 <<SIMPLE 187>> Argument: dim is ignored in the | #il Interval F 72134 Sequence DEFRIZEMFIE
Interval/Sequence definition. dim BN FE L7z, (BETT. EHLTETLE
<<SIMPLE 187>> Interval/Sequence % EFT DIFFIZ, "dim=" |TM | . )

T

188 <<SIMPLE 188>> Argument: left, right, oleft, oright are | %l Sequence ZEHZETH L Z, BMSIE left 72X
ignored in S ET.
<<SIMPLE 188>> Sequence % &3 7 HIFIZIX. "left=, right=,
oleft=, oright="IX#Z)TT .

189 <<SIMPLE 189>> Argument: from, to are ignored in the Interval | il Interval ZEHFTH L %, EMHFIE from &
definition. to IXMEHINET.
<<SIMPLE 189>> Interval ZTFHET DT, "from=, to=" [T T
7.

190 <<SIMPLE 190>> Interval has no val member. FiPH Interval 2L THMRME val #IRESLE L.

<<SIMPLE 190>> Interval O".val" #&ZHBL Lo LF L.

( Interval IZval BT HZLIITEERA. )
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191 <<SIMPLE 191>> No assignment is allowed to Sets having WA ETHERSZR BRI T 2RAZITE D &
<<SIMPLE 191>> IRF& superSet Z[EIFFIZFFS L ) RESIIKT S LELEZ. ( BEOKAEL ZOr—XTOHEHEOR
EEORANITEERTA. (T—F 77 A VRBOHLDBTFINET) ANFEEIESNTEBY, BEEMOANTFINET )

192 <<SIMPLE 192>> Fatal Error in solve () before solution | NUOPT BRLEEC=T —% LI LE LT
process
<<SIMPLE 192>> NUOPT DE KT 7 — CRIRILIEDRH)

193,194 <<SIMPLE 193>>, <<SIMPLE 194>> NUOPT MtE@EHFIc=7 —%#Z LE L7z (193:fFH
Error in solve (), Fatal Error in solve() 715V, 194:fEH 72 L),

NUOPT DT F—:XX, NUOPT DERTT— : XX

195 <<SIMPLE 195>> Index with SuperSet error. Superset LINFOEHLEDIRATFATICFENRH Y £
<<SIMPLE 195>> Index & SuperSet DEFTT —. N

196 <<SIMPLE 196>>Warning: Objective function is constant. HHBEENERTH D Z ENETIVOMRIZ L - TH]
<<SIMPLE 196>> %t AP a L A Z Mo TWET . LI LT

197 <<SIMPLE 197>> Set of fixed element can not be a superset. | fRAICL > THEEL/-EHE% superSet & L THEH
<<SIMPLE 197>>[EEINTERIZL > TERSNDIESLS%E superSet & | ELE L.

LTHEATZEIFTEERA.

198 <<SIMPLE 198>>Wrong argument for slice function. Slice BA#DB|HIL slice LE D L LTWDBELSDK

<<SIMPLE 198>> B¥f slice DSIHNELLHY EHA. TEUTTHLILENDY £, ThLEBATNE
7.

199 <<SIMPLE 199>> Character-value (.. ) appeared in | XTI .. KT B A HOXSC BB O EE
constraint/objective definition. WCHILE L7, Parameter D CARMEY] 2 {EATIZ SCF
<<SIMPLE 199>> CFHIME (..) BHIKNLCHEMBEBOERIZENTWE | FINBN T D ARENRH Y 5.

7.
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200 <<SIMPLE 200>> #%45: simple fprintf () IEB|IEWNF D Set # | simple printf id set DHNEZITVEEA.
TV MEEHRLE L

202 <<SIMPLE 202>> {...} appears invalid position. T T 7 AN TFH R THARE O AR T ... D
<<SIMPLE 202>> {...} BARERGITCHNLTWET . BN DGR ARIETY .

203 <<SIMPLE 203>>Insufficient # of Data after {...}..{...} |7 —F77ANLDOEKE"{..}"IZHBNT, HFFEEND
expected T — 2 DR R F5
<<SIMPL 203>> {...}..{...} COZO3ITFT—HAHENAFETT. XX
EMECTT vy HHY E7.

204 <<SIMPLE 204>>Try to unlock Set with noname. EAHBEORER R L, BICES SN TWARWERITHRL
<<SIMPLE 204>> AR LOESR% unlock() LEHELFELL. Tunlock() ZMOE L.

205 <<SIMPLE 205>>Warning: Any Set without name is already | BEAHEDOKERZL L, BICES SN TWARWEARITHL
locked. T lock(VEMUELE. bbb lock() SNTWVD
<<SIMPLE 205>> %4 AFiR LOERITFIC lock () SNTIREETT | LW OfEERZRD T lock () D 2 — /LIFAETT.

DT lock() OA—)VIIAETT.

206 <<SIMPLE 206>> Locked Set XX cannot be assigned. A XX % lock() ICXkoTrvyZ LTWADIZ, &
<<SIMPLE 206>> lock() IMN7-HEG XX ITRABTONE L. ATk > ELELLE.

207 <<SIMPLE 207>> Auto-assignment mechanism try to add some A XX & lock() IZX-oTuvy 7 LTWAEIZ, H

element[s] to locked Set XX. In setting object YY.
2. BEIfUAT lock S TW3
EEMBMENEI>ELE L.

<<SIMPLE 207>> T—X& YY DORTEDEE
£45 xx T

AL > THLWEENBMENLY) ELTWE
T, Y ~OT—HEEORTICERZH Y 7.
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208 <<SIMPLE 208>> Note: Skip auto-assignment to locked base Set B XX % lock() IZX-oTryZ LTWARRIZ, H
in assignment to XX HRAICL > THLWERE P BEMNESNL) ELTWE
<<SIMPLE 208>> & : XX DIRTHES (lock #) ~OHBRANFHH S | & EECL>THIRARTF = v 7 DHOEF— NIk
nE L. > TWDIEEDEE ).

209 <<SIMPLE 209>> Note: Skip assignment to locked superSet XX B XX & lock () IZE-oTr Y Z LTWBDIZ, A
<<SIMPLE 209>> & : XX @ superSet (lock #) ~OfUAIFMHI S | M7 Lo & LE LR GREIC iofaiﬂtk#?x
WE L. > I DHDOE— R > TODEEOEETT)).

211 <<SIMPLE 211>> User Termination (at Data Input) T B DFEIRIATr D BRI 2 — Zif)ﬁiiﬁﬁ“ﬁ%éi’b
<<SIMPLE 211>> —WI(Z X 5HWr (7 — X FisriAdr) F L.

212 <<SIMPLE 212>> User Termination (at Model Expansion) ROBEHOBFIC2—FIc L AP IERmE SN E L.
<<SIMPLE 212>> =—W|Z X2 Hlr (7 /VEB)

213 <<SIMPLE 213>> Warning from solve () :XX NUOPT X 0 #845 xx NHFE L7z,
<<SIMPLE 213>> NUOPT X V%% :xx

214 <<SIMPLE 214>> Warning constraint# XX reduce to YY (always | 2 XX OREBOERE, YY LW IHEOFITH = IS
satisfied) FXNBENE L.
<<SIMPLE 214>>l#)3 xx (FLL FORUCHEMTY vy (WIS D)

215 <<SIMPLE 215>> constraint# XX reduce to YY (never satisfied) | #lfI20 GE5 : xx) % Tyy) IZZlC, L THiZ I
<<SIMPLE 215>>lKI xx [ZLLTFOXICTHEM TS vy (WIS SR | N2 enbn L7, 216 LRIFHIENET.

V)

216 <<SIMPLE 216>> Trivial and Infeasible constraint appeared. | 2\ xx OEOFEE, YY EWIHFEOH LM ZT 2

<<SIMPLE 216>> #IZ Infeasible 7l MNBNE LT, LDOTERWEIKIANBINE L7z GROMIROREE,
BNFETAFRTHLZENDNY E L), 215 &
FrcHn £
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217 <<SIMPLE 217>> Internal Error XX W=7 — xx T9
<<SIMPLE 217>> W=7 — XX

218 <<SIMPLE 218>> Error in CSV file XX. The header column have | T—H# 77 ANV ¢E LTHEZBN/ZCSV I 7 AL XX D
N fields but line M has P fields. 74—V R =7 —7T7.
<<SIMPLE 218>> = CSV 77 A /L XX DT T —TF. ~y X —{7IZiE Nl | cSV 77 A NVD 7 4 —/b REILT X TDITTR— T2
D7 4=V ERHYETN, M BFHOITIE p HOT 4 — /L FHRHY £, ThiE7e v 8 A.

219 <<SIMPLE 219>> Error in CSV file XX. Only the header row and | T— X 77 A /L L LTEHEZLNTZCSV 7 7 A MTIE~
no data row exist. v HA—ITLNH Y FHA.
<<SIMPLE 219>>CSV 7 7 A VXX DT T —TT . ~v X —4TL b £HA.

220 <<SIMPLE 220>> Error in CSV file XX. No data row exist. T—=H Ty ANELTEHEZLNTZCSV T 7 A MZIET
<<SIMPLE 220>> CSV 77 A/b XX DT —TY. APITHREST<HY | —ZELTRRTE DA BE-T< DY FHA.
FHA.

221 <<SIMPLE 221>> Error in CSV file XX. Doublicate name YY ( field | 7— X 77 A/, L THZBNIECSV T 7 AILD~y
# N, and M ) in header row. H—=DIRTATARNIEG L TIWiT 8 A.
<<SIMPLE 221>> CSV 77 A /b XX DTT7—TT. LAl YY B~y F—{T
THEALTWET. (74— RES N & MICBENLTHET)

222 <<SIMPLE 222>> Error in CSV file XX. Invalid field string XX |7 —# 77 A& LTCHEX LTz CSV 7 7 A MTEE
at line# N RXFENRIS > THET.
<<SIMPLE 222>> CSV 7 7A/JL XX D7 —TF. 74—V RKF—HxL L
TR 22 T XX 28 NATHICEATWET

223 <<SIMPLE 223>> Error in CSV file XX. Empty field at line# N, |7 —¥ 77 A& LTEHEZONTZCSV 7 7 A IVIZZED

field# M.
<<SIMPLE 223>>CSV 77 A/ XX DT —TJ. N{fTHD, 74—/ K M
NZETY .

T4V FBRRE S TWVET.
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224

<<SIMPLE 224>> In reading scalar YY from CSV file XX, found
too many N lines or scalar.

<<SIMPLE 224>> CSV 77 A/ XX INHANTT—H YY Zitb I & L
FLED, 2077 ANTIFERRTRHY 965 (N )HITTT.

F—=R T A)ELTHEZLNE CSV T 7 ANmBH A
BT =529 L LTWABEAIZIL, 1Tid~y X1TLA
ME—ITTRIFIULR2 D FHAD, TN EOITRHD
E3m

225

<<SIMPLE 225>> Try to read data YY (with N index), from
CSV file XX but it has too few ( M ) preceding column(s).
<<SIMPLE 225>> 7 —X YY (IRTOH N) Z CSV I 7 AL XX D DHath 9
ELTWETAEYFNOFNIIT LR DITTOFIN (N ) FILrdH FHE

Ao

T—=HT7ANELTHEZILNE CSV 77 A VDX
FTOHNED FHA RATFTOBIIFHHADL D &L TW
HZATV 2V NOEENPLHEINETD, THNDLE
ZTRY EFHA).

226

<<SIMPLE 226>> Try to read data YY (with N index, [l or 2]D
format) and ZZ (with M index, [l or 2] D format ) from the
same CSV file XX (This file looks ambiguous )

<<SIMPLE 226>> T —H YY(IRTOH N, [1 or 21D EX) & 22 (IRT
DM, [1 or 2]DEX) MWK, [T cSv file XX Mbatr&iLTL
FWVET GLEREHRTY) .

F=H Ty ANELTEHEZbNE csvV 77 A NLDFRIR
DEKRGAEO=T7 — T3 (1D FXD» 2D EXNHIR L
LEFTA).

227

<<SIMPLE 227>> Multiple data entry XX found in data YY [and
z2] .

<<SIMPLE 227>> T —4 XX IZOWTORBN T 7 AV vy & 27 [THK
BOoMmDFE L.

XX EWIAT V2l NONBRET =X 774 YY &
ZZ 2B WT R EEFLE L. R EERESNT
WOHAT Vel NERLTHIONCENET. 231 FD
AykE—UbEHIZHNET.
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228 <<SIMPLE 228>> Field# NN of the first row (index) is empty. | XX &WIH AT V=7 % 2D EXTIREATNS & X
In reading data XX (with YY index, 2D format) from CSV file | IT, WMDITITIIRZ F O OD KR T IVUINT EH
77. A, T 4= K NN BNEIZR>TWET.
<<SIMPLE 228>> 7—# xx (IRXFOH YY) % CSvV file
2% MHEtRAL I E LELEDR, BHIOITOT7 4 —/L F NN (2T L LT
fibnsd) n2ETT.

229 <<SIMPLE 229>> Error from asDouble(): this object is not| AW 7 — TR WA 7 Y =7 bIZ asDouble()
scalar. (doubl [E~DZEHL) DOa— )LE{TWE LT,
<<SIMPLE 229>> asDouble() DaA—/L%&{io=AT7 V=7 MIABTT
TH Y EFEA.

230 <<SIMPLE 230>> Error in datafile FF at line NN In the RHS of | IRFf& ATV =7 b XX IZxTHT —X DI ONT,
xx, dimension of element [YY] should be same as others. YY & WD IRFFLR D BIR TN ER > TOVET.
<<SIMPLE 230>> 7—# 77 A /L FF ® NN {THOFGA=T7—TF. 7Y |a = [1] 3.0 [2 3] 4.0 [5] 5.0 ;
=7 b XX OFBIZBNDEET Yy ORIl Blp o> TET. (ETVNOEZRLFINERLINTZHEICL 0T

TN ESET).
231 <<SIMPLE 231>> Multiple data definition found. This may cause | T—X¥ D _EHETEBEN—D2OTHLH D LHNFET.

severe performance deterioration.
<<SIMPLE 231>>[Rl—D7 — X ERKNP _HOULH Y, KHKT —& TITIEA 72
N7 =~ VA THEERSARRERH D £

options.multDataPolicy & 0 (F7#/F) 72
HIFT T =t 3. 0LSMIRET D L EEDE
BRLpy, FETIHELRLEREA.
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element.

<<SIMPLE 236>> DiscreteVariable Z#4 ® domain MNZES T

232 <<SIMPLE 232>> Proxy object is used before set BETDHRIOA T2 b (Parameter,Variable
Can be used only after declaration. 72E) #ROERICHHLE L.
<<SIMPLE 232>> A7 ¥ =7 NPESHNIEDLNTWET .
FT7 V2l MIES LIERICHH LT 8 A .

233 <<SIMPLE 233>> Floating point arithmetic error. ETVORER, REGEROIATRICEE N T

<<SIMPLE 233>> {ZBEI/NERBIANFEAELE LT —NFEAELE L (BAEETEZLRADMMNRA vt
—VE L HICRRINET).

234 <<SIMPLE 234>> fH is not in the domain of DiscreteVariable. | DiscreteVariable &% ® domain {Z& EN2VME
The domain: DOEOFIAEERE LGS IS NET.
{DiscretevVariable ® domain DA} FlZ1X x @ domain 2 {a,b,c} D& X,
<<SIMPLE 234>> fH|¥ DiscretevVariable Pffi& L CARE@EYITT (LLTFD | Boolean (x == “d”)

WTFNNTHLIMENHY £7) : {Discretevariable ® domain OHEA} | DL HIZEWHE.

235 <<SIMPLE 235>> DiscreteVariable Z## ‘s domain is invalid | DiscreteVariable ® domain DfEIXFEE DEEE N
( should contain only positive integer or string). | XFHTHLILENRH Y FT.
domain:{ DiscreteVariable ® domain DHEE}
<<SIMPLE235>> DiscreteVariable Z¥# ® domain 23Ry TY .

CUFHNETITHFADOERZBER LT HEATHLILENRH Y £9). domain
DN : { DiscretevVariable ® domain DHEA}
236 <<SIMPLE 236>> DiscreteVariable & $ 4 ‘s domain has no
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237

<<SIMPLE 237>> = 1s inappropriately used.

to define equality constraint, use == instead of =
<<SIMPLE 237>> = BWAEUIMELNATHET. BEHL == OFRYH TT.
FAHIREERT D121F= (AN TEAR =2V £7.

Xty = z;
DETFEARKOERIZ=2R > THWIZHAEIZ
HhshEd.

238

<<SIMPLE 238>> = is inappropriately used in definition of Set.
<<SIMPLE 238>> #AHEICB VT = AR@EyIcfEbh CnET.

239

<<SIMPLE 239>> DiscreteVariable Z#4 has no doomain.
<<SIMPLE 239>> DiscreteVariable Z¥4 ® domain MEZRIN TV
FHA.

240

<<SIMPLE 240>> DiscreteVariable Z## ‘s domain should not be
indexed.
<<SIMPLE 240>> DiscreteVariable Z%t# @ domain U FIT SR
TWET.

241

<<SIMPLE 241>>Table/Parameter Table % X 4 -2 LIk O
DiscreteVariable CTWlRTAHTHNTWET.

242

<<SIMPLE 242>> ResourceRequire “£Hi” D5|# duration 1T DE
ETRITIEZD EEA.

243

<<SIMPLE 243>> filfJ " 4Hi" (X rcpsp T > FixHKkEHA.

rcpsp CIIHZ 2 WHIF alldiff, valgroup
ENERINTCHEICHOSET.

244

<<SIMPLE 244>> rcpsp %M T 5 DIZHE 7/ ResourceRequire MNEF
ENTHEHA.

RASAE L AT L




208

245 <<SIMPLE 245>> rcpsp %3 5 DIZHHE 7 ResourceCapacity MNEFR
INTVEHEA

246 <<SIMPLE 246>> 723 ResourceCapacity D5 “timeStep” IZ5H5 %
ONTVDLEANFE—TIEH Y FHA.

247 <<SIMPLE 247>> ResourceRequire TEZR N TWDLEIR "£Ai” M
ResourceCapacity IZEFRINTWNEHA.

248 <<SIMPLE 248>> rcpsp ZEHMHT D DITHMER Activity DERI LTV
FHA.

249 <<SIMPLE 249>> EFINTWARWEJR “AH1" MNEFEITHK THEDLIT
WET

250 <<SIMPLE 250>> Boolean THFEL TWHE— R'4H" IXTEZXEIN TV EH
Y

251 <<SIMPLE 251>> rcpsp CIFE—#OHIKIRIZI VT Boolean [ALDOFEITFD
WTEEFA.

252 <<SIMPLE 252>>— ¥ DO #HIFI D Boolean & startTime, endtime,
processTime DFHD Activity NERD FF

253 <<SIMPLE 253>>5EATHIKICIHBWTIH U Activity 1&xf LIEATEHRD 52 6
nTnEd.

255 <<SIMPLE 255>>—fXDHlIFIRIC Activity ITHWSNEHA . startTime,
endTime, processTime [ZXf L CRER LT FEW
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258 <<SIMPLE 258>> ResourceRequire TiRE I TWRWE— R"ZHFj”N
Activity IZH X B TWET.

259 <<SIMPLE 259>> sourceActivity I¥ Activity & & L7=Ho Ll
FET.

260 <<SIMPLE 260>> sinkActivity I¥ Activity % FE# L 7=WBro B difH sk
£7

261 <<SIMPLE 261>> Activity “ARI" @ index & 5|¥ mode “4AHi” ®
index &AELV FT.

262 <<SIMPLE 262>> Activity "&AHI" ® 53T mode NFEINTNEHA.

263 <<SIMPLE 263>> Activity “Hi”®D5# duedate “4HI” @ index 2%
B0 F9.

264 <<SIMPLE 264>>%ATHIKID 2 ©0 Activity T index 238720 £

265 <<SIMPLE 265>>%%: JATHIKICEAZRET 2 FTHREEA. HIT hard
filfy & LT ET

266 <<SIMPLE 266>>%: ERTEATHIKICEAZRET 2 FTHREEA. WIZ
hard #ilf & LCHbivE T

267 <<SIMPLE 267>>SEATHIKI DOREHIfEE I CFHN M b TV E
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268 <<SIMPLE 268>>EAIMATHIFID index LIRESNIZEWD index 23 H7e
DET.

269 <<SIMPLE 269>>ERFIEATHIMICERMEES N THERA

270 <<SIMPLE 270>>MEATHIKID index & FFHEIFEED index MERD F4

271 <<SIMPLE 271>>%ATHIKIOIRTFITMOIRTFIKAT Db DN H Y T HMho
RFLERFIEDN TV EREA.

272 <<SIMPLE 272>> 1 DOEAEATHIKICEBKOBRMAHEE S TWET

273 <<SIMPLE 273>> ResourceCapacity "£Hi" DO5|#IZ resource 5%
LN TWVWERA

274 <<SIMPLE 274>> ResourceCapacity "£#I" D5/ timeStep N5 %
LN TWEREA

275 <<SIMPLE 275>> ResourceCapacity “4Hi” ® index & 5I#{ weight
“ZE[” @ index MNE/pV FT

276 <<SIMPLE 276>> ResourceRequire “#H([” DOFIEIZ mode NEHZX 6L T
WEHA

277 <<SIMPLE 277>> ResourceRequire "4 Hi" D5|#IZ resource B"EZH
NTWEEA

278 <<SIMPLE 278>> ResourceRequire "£Hi" D54\ duration BEH 25
nNTnEtA

RASAE L AT L




211

279 <<SIMPLE 279>> ResourceRequire “4&Hi” ® 7|l duration IZA®D
EAANENTNES

280 <<SIMPLE 280>> ResourceRequire [T —HXNHTEINTWVEHA

281 <<SIMPLE 281>>%{L: E£— F"£Hj" 7 ResourceRequire IZREIN | THIHLEMEDFAFIZ /2 £
TWEHA

282 <<SIMPLE 282>>%{L. ®£— K "£Hi[" 7 ResourceRequire [IFFES | THIHLEMEDFRAFIZ /Y £
NTWETHEONLTHEEA.

283 <<SIMPLE 283>>#4ii: B "£ii" BNEAF V2 — LHIICE W T | FIIRO RO/ ) £
ResourceCapacity DEN 0 72> TWET

284 <<SIMPLE 284>> rcpsp (F—MDOHIFIN%EL hard HFIE LTI ETA
(T RERELZLEZDVNERH Y )

285 <<SIMPLE 285>>—MDHIKRICHDELNR L Z LI TWET

286 <<SIMPLE 286>>%i: i/ ML TIZ—OFKKICEALZE 2 5 FHITH
KEEA (BT hard filifE LTHROINET)

288 <<SIMPLE 288>>HMIBIEK (FM& DIEEDTE THRiZIFR/IMb) DEAIZADIEN
HzonTnES

289 <<SIMPLE 289>>HHIB (REDIEHEDTE THRZIR/IME) 1T hard HilF &

LTH) IR EE A
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290 <<SIMPLE 290>>%45: iR/ MUICKk L CTEAZRET D FHITHRETA

291 <<SIMPLE 291>>WHAERHKIDEAL 0 LY REWHEDOAEZHLILET
(-1 1% hard K& ARSI ET)

292 <<SIMPLE 292>>%%%5: #Hif/ MERHTEIRHIIICEA 2T T 2 FILHIK
FH¥A. &7T hard HlKE LTHRDIVET

293 <<SIMPLE 293>>MIifR/ MEEFD— X DOHIFIRITR/ D 2 2D Activity
DYATEAMRD Boolean DFHNH 7 HHIFKILIAAOHIKITH Z £ A

294 <<SIMPLE 294>>%%E: i/ MURHTHES 2| > FIXHREEA. R
HEAHZEL S ET

295 <<SIMPLE 295>>MHIH/ MU ERTEITHIFIIERERET A

296 <<SIMPLE 296>>#AMIf/MUEFIZ—M DHIFIA T Boolean & Activity
HIRGT HFITHREEA

297 <<SIMPLE 297>> Gantt ® dump IZHZX6NTT7 7 AN T 7 A NVEL" %
A =T UHRETA.

298 <<SIMPLE 298>> rcpsp P47 ¥ =7 b (Activity, ResourceRequire,
ResourceCapacity) ICIRFRHEZ LN TRV EDORH Y £9°.

299 <<SIMPLE 299>>%45 © ResourceCapacity CTEFINTWAEIR "4Hi
" M ResourceRequire TEbLINTWWEHA
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300 <<SIMPLE 300>> ResourceRequire "4Hi" D5 "timeStep" 125
ZHEEIL 1 WL TRITIERY FHA.

301 <<SIMPLE 301>> ResourceRequire "4Hi" D5 "timeStep" 125
R DEEDOERITEETRITNIETRY EHA

302 <<SIMPLE 302>> ResourceRequire "£Hi" D5 "timeStep" IZ5H
ALEEOERIT 0 IHE Y TRITNITRY A

303 <<SIMPLE 303>> ResourceRequire "£Hi" D7 "timeStep" (ZH
RLEEOEBRT 1 ABTRINTRY £EA

304 <<SIMPLE 304>>%%2. ResourceCapacity "4Hi" ENEHTT. ¥
[CEID FBETETS

305 <<SIMPLE 305>>%%4: ResourceCapacity "4HI" IZ5 X HILZERIZ
EBOLONRH Y Y. BEICHVIETET

306 <<SIMPLE 306>>%4%:. ResourceRequire "#H[" IZHZX ONTZEAIZ
EBEOLONRHY £ . BRIV IETES

307 <<SIMPLE 307>>%f: —kOHKIAX A" ICHEZONEERICELDOD
DONRHY . BEITOVETES

308 <<SIMPLE 308>>%%H: HRIBIE (RBEOIMERDTE THAR/IME) 12525
NICBEACERDOLORH Y £3. BEICUIVHETET

310 <<SIMPLE 310>> rcpsp (CBWTHMBEENERERSILTWET
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311 <<SIMPLE 311>> rcpsp IZBWT Objective IT type=maximize 235 | BBYBEEIIR/IMEDOA T 2 F 5.
2 BIVTWET
312 <<SIMPLE 312>>%4 . rcpps ICBWTHRBEE D —fXOHIHR b EHREN
TWEHA
313 <<SIMPLE 313>> Activity "4HI" D5/ mode IZH 2 b -HEAIZZE
DHLDNHY £
314 <<SIMPLE 314>>ERIJEATHIFNC IV THRIFRORNIEIR A HET 2 FITH
KEHEA
315 <<SIMPLE 315>> tardiness |¥ Activity ZE# L7cRFOHME K E
kR
316 <<SIMPLE 316>> ResourceRequire "4 HiI" D74k default [ZADHE
NEZHNTWES
317 <<SIMPLE 317>> completionTime, tardiness LAFMI Objective IZ | repsp ZHWDHHA DA
BROET HEFITHCRERE A
318 <<SIMPLE 318>> ResourceRequrie "ZHi" [ZADMEMNEZ 5N TWE
7.
319 <<SIMPLE 319>> ResourceCapacity "£ZHi" [CADMENEG 2 6N TWE
B
320 <<SIMPLE 320>> ResourceCapacity "4 Hi" OEAIZADENR G2 61 | 72721, -1 X hard RERFKIOEWKIZR D £
TWVWET.
321 <<SIMPLE 321>> ResourceCapacity "4 Hi" OE— F"4H[" DKL
M2HMETIZH Y A FIHEHELTFE W)
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322 <<SIMPLE 322>> 4. HEYBIEKIZ tardiness DFXE IAL TV E T3,
Activity I& duedate DZEZX LN TWWERA. M#E/IMEIZEZ T .

323 <<SIMPLE 323>> (IEHll) JeATHIFIDOIATERICFERH Y £9°.

324 <<SIMPLE 324>> EHIEATHIKICEBROERN G2 b THET .

325 <<SIMPLE 325>> M/ MEEFIZIE sourceActivity IXTHWAHEITH K
FHEA.

326 <<SIMPLE 326>> #N#if/IMEIFFICIE sinkActivity FHW A FIFHIHR TR
.

327 <<SIMPLE 327>> ##if/IMELFFIZIZ DummyMode (WA Tk EHA .

328 <<SIMPLE 328>> rcpsp CTII—#ROHKIITHB W T Activity RO
TR TEEEA.

329 <<SIMPLE 329>> rcpsp CIlZ— K O#lHRXNITHB W T Activity &
Activity.startTime OFIIFEHR TEEHA.

330 <<SIMPLE 330>> rcpsp ©C ¥ — #% o #l £ KX 12 ¥ v T
Activity.startTime & Activity.endTime OEIIFEHBTE FHA .

331 <<SIMPLE 331>> rcpsp CII—MOHIFIKICIB VT Activity.startTime

L Activity.startTime DI T EFHA.
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332 <<SIMPLE 332>> rcpsp CTIE—OHIFIFKITIWT Activity.endTime
L Activity.endTime OFEIIFER TEFHA.

333 <<SIMPLE 333>> rcpsp Tl — M OHKRXIZE W T Activity &
Activity.endTime DOREIFFLAR TEEFA .

334 <<SIMPLE 334>> completionTime I Activity % EFs L7ZEFD A H
T&EET.

335 <<SIMPLE 335>> ResourceRequire TEFE SN TW 72 W "£ fi"»
Activity OFIHMHEICEZ BN E LT

336 <<SIMPLE 336>> ResourceRequire TEZEI N TWZARV "ZHi" M
Activity OFHIEIZE X b E LT

337 <<SIMPLE 337>> #IHHEE N T 4R 125t L CE— ROREEZFT72
BoELELL.

338 <<SIMPLE 338>> #iMfif/MEIFIE fixActivity (CHEHA X5 2 D FiTH kK
EcwV

339 <<SIMPLE 339>> fixActivity [ZEA % 5 2 28A13& TREZ OB E X H
KREHA

340 <<SIMPLE 340>> Boolean THREI 7z "4HI" (TE— R "4RI" ZHD
FRHPREEA

341 <<SIMPLE 341>> %% : mordeOrder #lfICEAZRET HHFITHKEE
Ao BT hard #ilfE L THRbONET

342 <<SIMPLE 342>> JATHIKIOIRTFUAMOIRTIUKATT 2 DD D £ T Hh
DIRTF LRI DN TWERE A .

RASAE L AT L




217

343 <<SIMPLE 343>> modeOrder flfJ® 2 -2?D Activity fAI T index 73
gy F9.
344 <<SIMPLE 344>> modeOrder il DIRFIMDITFIIKITET HHDRH Y
FTRMOBETF L FRFEDN TOERA .
345 <<SIMPLE 345>> M#¥fif/IMEEEX modeorder #lZ ERHEKEEA
346 <<SIMPLE 346>> modeOrder HlfJICE 2 HN7/- 2 D0 Activity "4Hil | modeOrder #fIICHE 2 b7z Activity DEY 9
", "AETT OWMVELE— ROBREL Y FF 5E— ROFITE LWRERH Y 3.
347 <<SIMPLE 347>> [Al—® Activity % modeOrder fl#IIZ5 2 2F LY
KEHA.
348 <<SIMPLE 348>> #&THZ%Z 0 ICEET 2 FIHREFA ("4HI") .
349 <<SIMPLE 349>> PH#GIRZIZADME CTEET 2 FITHREE A ("4HI) .
350 <<SIMPLE 350>> #& TRz ADOETHEET L FITHREEA (4TI .
351 <<SIMPLE 351>> BHEARFZ| & ¥ TR O 2 EE T 2 FITHKREEA ("
A .
352 <<SIMPLE 352>> timeStep Z iz ZWFZOMEEIIIT/2 ) FRHKEEA
(") .
353 <<SIMPLE 353>> #4ik. £T® Activity (ZxF LIHIEICIEEY X bR E
2 HNTWETA. YIHMER E X T.
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354 <<SIMPLE 354>> #IHIEIZ G2 S "ARi"Z "AE" (TEY S5 F
FKFEHA
355 <<SIMPLE 355>> fixActivity [CHOEANEZ LN TWET
356 <<SIMPLE 356>> fixActivity [CADBEALANEZ LN TWET
357 <<SIMPLE 357>> &ii: "ZHi"ORFZANEROMETHEES N TNET. B
BICOIvETET.
358 <<SIMPLE 358>> """ I[ZHIHIEZRATLFITHRERA.
359 <<SIMPLE 359>> MIHWUEIZ G- X LAIVNEENARIETY (JEFEIL 1 4AE D T
2TO Activity I LE 2 TR,
360 <<SIMPLE 360>> setNuoptWatchFile() TH&HELLZZ 7 A/ "£Hi"
HEXIAHLE— RTHITERA. Excel REOT SV r—vaTZD7
7 A NVEBRNTNZRNTL X 9 7.
361 <<SIMPLE 361>> ResourceCapacity "4 Hi" |Z defaultval %% T | defaultval L ResourceRequire 7 7 AT
TOHHEITHREEA. DHHNTT.
370 <<SIMPLE 370>> The index dim of the Matrix <<Name>> should
be 2.
<<SIMPLE 370>> 174l "m" OESIZHRLEROBETFN 2 WL TIEHY
ES
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371 <<SIMPLE 371>> Invalid index dim of the Matrix <<Name>> or
its Element. Now its index is dim <<Number>>, but should be
<<Number>> (as Matrix) or <<Number>> (as Matrix Element) .
<<SIMPLE 371>> {74 "m" (IRFDKIC:1) 12, RIT 0 DIRFIIRES
T ATHIREEHTORS, WFOWRITIT 11, BREHTORDL, FF
DOIRICIL 3 TRITNIT D EHA.

372 <<SIMPLE 372>> Warning: The Matrix <<Name>> is null. The SDP
constraint on this matrix is ignored.
<<SIMPLE 372>> %i: 178 "m" (322 TH. Z OAITHNTH T 5 IEEfE]
AT SN E T

373 <<SIMPLE 373>> Weight coefficients of the constraint
<<Name>> are invalid.
(a: Quadratic ,b: Linear) = (<<Number>>,<<Number>>).
a and b both should be non-negative.
<<SIMPLE 373>> filfy "p" O =4 MEENARIETT.
(a: “K,b:—K) = (2,-0.5).
a,b EHICFEEITIETRITIVUIRDETA.

374 <<SIMPLE 374>> entryVariable should not be called (DFO | entryVariable (¥ Derivative

specific).

<<SIMPLE 374>> entryVariable % DFO 7 KA BLHDERETT .

Free Optimziation 7 RA L EHOERETT.
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375 <<SIMPLE 375>> count/max/min/argmax/argmin count/max/min/argmax/argmin M
contains DiscretevVariable. DiscreteVariable # & i{rHKHL%
<<SIMPLE 375>> count/max/min/argmax/argmin N/ BRBEEROERICHEY ZLiETEERA.
DiscreteVariable 0-1 @ IntegerVariable (type=binary)
DHATGETT .
376 <<SIMPLE 376>> 1lst argument of count is invalid type. count DHIDGIEDOXDIEHIIEE LTV 5
<<SIMPLE 376>> count DHMIDIIEN, [EH <=1 X [<= K] & | b LR £
H0E [EEK >=1 X [>= T DS ORE L TVET. R <= N <= T
E >= X >= EHE
DHNARETT (b, TIRICHE T D2 EEHDOWT I
DD TEHWEH]) .
400 <<SIMPLE 400>> the dimension of reference object 1744 1 and
reference object 1744 2 are not suitable.
<<SIMPLE 400>> ZRAT V=7 b+ 17014 1 LBRAT V=2 b 17514
2 OWITLNELE LER A
401 <<STMPLE 401>> reference object {T¥I4 1 cannot be converted
into vector.
<<SIMPLE 401>> ZMAT V=7 M 1754 1 137 PUICEBCTE EH
M.
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402

<<SIMPLE 402>> reference object 1744 1 cannot be converted
into scalar.

<<SIMPLE 402>> ZMRA TV =7 b 178014 1 IIAN T —ICE|TE EH
.

403

<<SIMPLE 403>> because the dimension of reference object 1T
%14 1 and reference object 17404 2 are not suitable, inner
product is not computable.

<<SIMPLE 403>> ZRAT V=7 bk 17414 1 LBRA TV =7 b 1754
2 ODRFTEVNELS L=, NHEIFFE T EEA.

404

<<SIMPLE 404>> because the dimension of reference object 1T
314 1 and reference object 1744 2 are not suitable, addition
and subtraction are not computable.

<<SIMPLE 404>> ZRAT V=7 I 17414 1 LBRA TV =7 b 17514
2 ORTENES Lz, EEFIEcEEEA.

405

<<SIMPLE 405>> because the dimension of reference object 1T
314 1 and reference object {7%|4 2 are not suitable,
multiplication is not computable.

<<SIMPLE 405>> ZMA TV =7 b 17514 1 LA TV =7 b 17514
2 DWTEDFELS LW ®, FRIFFE X EEA.
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406 <<SIMPLE 406>> reference object 1744 1 and scalar 17414 2 are
not compareable.
<<SIMPLE 406>> ZMA T V=7 b 1754 1 & AN T — 1754 2 1T
TEEHE M.

407 <<SIMPLE 407>> because reference object {744 1 is not square
matrix, the trace of it is not computable.
<<SIMPLE 407>> [EF{THITRW®, ZA 7Y/ b 17514 1 @ b
L—R IR TEERA.

408 <<SIMPLE 408>> not-square matrix object 1744 1 was given
into the argument of logdet.
<<SIMPLE 408>> logdet DBIHUTEFITHIT/RWA TV =7 b 17514 1
NhHEZbE L.

409 <<SIMPLE 409>> indexed matrix object 17¥I# 1 was given into
the argument of logdet.
<<SIMPLE 409>> logdet DH|EITIRFTATE DITHIA TV =2 b 17514 1
NhEZzbE L.

410 <<SIMPLE 410>> function sum of reference object 17¥I% 1 is
not computable.
<<SIMPLE 410>> ZMA 7=/ b 17814 1 © sum IFFHE T EHA.

411 <<SIMPLE 411>> the multiplication of reference object {T7%
4 1 and indexed parameter is not computable.
<<SIMPLE 411>> ZAT V=7 b 1744 1 LIRFATE Parameter @
FRFERTE A

RASAE L AT L




223

412 <<SIMPLE 412>> indexed reference object {744 1 has mistake
of indexing.
<<SIMPLE 412>> IRFMEDBRAT V=2 N 17514 1 OWFAHTFICTE
DDdHY £

413 <<SIMPLE 413>> substitution for indexed reference object 1T
%14 1 is prohibited.
<<SIMPLE 413>> IRFMEDOSRAT V=7 N 17514 1 ITIIRADEELL
SNTWVET.

449 <<SIMPLE 449>> error occurred by matrix or vector arithmetic
operation.
<<SIMPLE 449>> 174l F7cix <~ ML OEA T I =038 AELE LT,

550 <<SIMPLE 550>> Warning: Elements of a empty Set are expanded.
<<SIMPLE 550>> %% : ZHEJIH L THRTORMELES ELELL.

551 <<SIMPLE 551>> Invalid semidefinite constraint on "Matrix | PIEEMEFHKOADIZ ali] &, #iF D index
name".RHS must not have movable index. Aol NI A—2nkns b7 —TF.
<<SIMPLE 551>> 174l "{THI4" IZOWTOFIEEERIKOELN—FEIZ | ald] REDHAITITHEREA.

EED EHA.
552 <<SIMPLE 552>> SymmetricMatrix "Matrix name" has index | PIEEMEFNOEROUT N dim THZ SN -HFH

"index" out of its dimSet.
<<SIMPLE 552>> X#MTHI "{THIL4" OA F 7 A "IRFE" B dim TH
Z b g O TT.

ZIIAHEZLTHWET. ATFERORAICHO N TITAT
RADEH SN EEA.
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553 <<SIMPLE 553>> In a recurrence relation, evaluation of |WMH{btXTEREINTZA TV =7 FOEFMOED TE
"<<object-name>>" is circular. EWERDBEREZGZA TS Z EHBALE L=, Wik
<<SIMPLE 553>> W{tRUIZEWT, A7 V=7 bt T V=7 MMa>>md | e LTARESTT.

FEAmAMEER Lk L7z,

554 <<SIMPLE 554>> Invalid evaluation in a recurrence relation. |#{bIC LA ATV =7 NDEDOERET T, TOA4T

<<SIMPLE 554>> b NERFICAERAT V=7 FOFHERITONE L. | V=7 FAFOFHMEAEFINE L. Wik CTER
NAHFT7 Y= bR, Wi bERRE I T
FHEA.

555 <<SIMPLE 555>> In a recurrence relation, to use "setOf" is |#H{bkRIZL DA T V=7 FOHEDOEREF T setof
forbidden. BEMER S E L, Bib=UER T TiT setof B%K
<<SIMPLE 555>> M{LAERZHIC"setO"&fli ) Z LT TEEHA. A TEEEA.

556 <<SIMPLE 556>> In a recurrence relation, to define constraints | Bi{bRIC LA AT V=7 FOEOERET T, HHAC
or an objective is forbidden. BB OERN I E Lz, WibNEE T il
<<SIMPLE 556>> MHi{bzUE&EHICHFIXL BB O ERITTE EHA. BB HIBEB D ERITTE £ A
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NUOPT AEDH /45 o5 — /8E X ot —J T,
¢ NUOPT AR OFHETHE SN2 T — /&%

<<NUOPT FH=5>>

TF— A =Y

¢ NIA=ZIETHTT—/

iz ==
=

=

<<PARAMETER HH5>>

TT—RA k-

¢ MPS 7 7 A NMERERCRE SN2 T—/

ke A
=l
<<MPS FILE & HF>>

TIT—AvE—v

Y a— L OBEAITIT

ex2.smp D SATHOETHIZZ T — P& E L7z,

D3FEETT. =T—Avtv—0F, BEHT (WindowsGUI TIIMREFRUV AV R EAvE—V DA FY) ICHIENET. SIMPLE =2 — K
<<SIMPLE 193>> NUOPT DxLT —

<<NUOPT 10>> IPM iteration limit exceeded.
REDE I, SIMPLE DT — X vb—UD—¥ L L TERREINETH,
BIDTT.

ZEET Y VSRR

A.2.1 NUOPT DT 55—/ %4k

SIMPLE 7% NUOPT Z&E) L TWAEEZH > T\

RASAE L AT L
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T 7 —|ZBT DR DB

BRI fRH172 L]

& o %™ T — DG EITITRIETEDRIEN 2 W2 — T L E T

EHDHTT DAL, BT 7 A NA~OEEIECBEEICEE T 2 NI b A

(fREHH Y ]

T7—FF | 57— RAvE—V A
1 <<NUOPT 1>> memory error in preprocessing. ATLEE TR AT U S, R EEZ A — "—LE L7z, [
A7 L]
2 <<NUOPT 2>> infeasible (linear constraints and | BREFHISCEE O ETFREFKIDOTZOICEIED infeasible &£72-T
variable bounds) . WD ENRAEE RIS E L. (BRI L)
3 <<NUOPT 3>> neither valid objective nor | &7/ (&) ICEBEEBLOHNRNH Y FHAL. [BHIR L]
constraint in this model.
5 <<NUOPT 5>> infeasible integer variable bounds. | Z¥® ETRHFIOZDICHED infeasible Lo TWNH I LN
AL TR S v E Lie, (BRI EEIEIOER T 2R3 BT
[REBREN TV LEEFICRELET. ) (L]
6 <<NUOPT 6>> unbounded (linear constraints and | #EHIEZEHO E TR SMEORKEMBITAR LT R 6R NI &
variable bounds) . AT CHE S IVE Le. (72 L)
7 <<NUOPT 7>> internal error. [WNE/IL—F 4] NE T —MNRALE L.
(nuopt-support@msi.co.jp IC ZTHME NIV . [fEH 172 L]
8 <<NUOPT 8>> memory error in optimization phase. | FtREBICE W THEAE Y NMEMFREREEZ A —N—LE L. [
H172 L)
9 <<NUOPT 9>> step reduction limit exceeded. ELHRERSR T /LT Y X LITEBUWNT step reduction DRMAEE, fi
BEEITRIEE>TLEVE L (I TRVEBEICERER T LY
ALZEHA LGSR, MED infeasible THDILAICEX E
). EHAHY )
10 <<NUOPT 10>> IPM iteration limit exceeded. NRIEOEREN EREBZ E Uiz (ERIZFICHE LR WA
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X150 EITT. XTI A—=X T 7 A )bl criteria: maxitn =300
ELTHETLIZENTEEY). M HH V)

11 <<NUOPT 11>> infeasible. BN ET AR THL EHESNE L., RH1H D]
13 <<NUOPT 13>> unbounded. MEDEREMBN AR TR ERHESNE L. (150 ]
14 <<NUOPT 14>> integrality is violated. FERAE R e B e MBI RYE LA 2 L7272 8, BB R B &
2o CWRWERIE SR CWES. (IS )
15 <<NUOPT 15>> simplex misapplied to NLP. IR R BREAE A Sk 9 & LTnEd. [ )7 L)
16 <<NUOPT 16>> Infeasible MIP. IRABEGHE BRI AE LR Lo £ Lz (Lp/QP
AN SNET) . (15 ]
17 <<NUOPT 17>> B & B node limit reached (with | FIREEICEOTERT 2R LR £ Uz, i
feas.sol.). ThHIMRIEETHV FHEALN, BEMIIELNL TWET.
(branch:maxnod ZiRE LT-5HE). [BE1H0)
18 <<NUOPT 18>> MIP iteration failed (with | Z3EREED/N—T D@ THIEMMESEIC L > TRIRLE L. &
feas.sol.). WEChH DRI H Y TEAD, BEMIIE LN THET. [
H0 ]
19 <<NUOPT 19>> B & B node limit reached (no |17 FEREUTTA, BEMNIEGLNTWERA. 1P (QP) FERMEN
feas.sol.). HAhEnEd. EI1H0 )
20 <<NUOPT 20>> MIP iter. failed (no feas.sol.). 18 HFLEUTTN, BEMMNHEOLNTWETA. L (QP) MEFFEN
HhShES. EHAIH D)
21 <<NUOPT 21>> B & B itr. timeout (with feas.sol.). | ZEEKFEE 2TV 5HI5E O NUOPT DR BRI LIRABEX £ L
7o, M THIRIEEH 0 AR, BEMIEGOLNATHET
(branch:maxnod Z&XE L7=HE). [FEHET1H V)
22 <<NUOPT 22>> B & B itr. timeout (no feas.sol.). |21 FBELRI LTI, BEHEMAELNTWETA. LP/QP MBI H

hEnEd. (BHAHY )
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25 <<NUOPT 25>> Can't open file in current directory | 7 7 A /V (.so0l 77 AN) DA —F R LIZDTHET 7 A v
[no .sol made] NHAESNTHWERTA. &S, 3FEIIfThbhvET). [MEH%
L]
26 <<NUOPT 26>> LP/IP module cannot handle NLP. LP/IP £V 2 — /L CHMLRIEIRMEZME - 5 & LE L. (R
L]
27 <<NUOPT 27>> SIMPLEX iteration limit exceeded. | HUKIEOMEFEIED EREZF—"—LE L. EEIHD )
28 <<NUOPT 28>> higher-order method is only for LP. | FEMIEEHEIBEICHREZEIEEFEHONRERHEH I L 9 & LT
F9. R L)
29 <<NUOPT 29>> iteration diverged. MIEEHEEREHONRENRBBLE L., (150 ]
30 <<NUOPT 30>> terminated by user. 2—HFOHRRICEVFEOHWEZITONE L. (MEIHY )
31 <<NUOPT 31>> B&B terminated by user (with | SHREEOHERZ—FOERICLIVIHAEOHWZITWE L. &K
feas.sol.). HRETHLRIETH D FEAN, BEBIIEONTHES. (MR
By
32 <<NUOPT 32>> B&B terminated by user (no|31&BELRLTTN, BEMENELNTWERA. LP/OP MR
feas.sol.). hanEd. [MHIIH Y]
33 <<NUOPT 33>> Bound violated. BHEOLETREABICER L TWAMARH S TWET. ERLT
WD EETIE, f#7 7 AL (*.sol) TUINFS"LF/RSNTVET.
27— OE (HRARERDOEDO A —F —DEBF L) s
BbohEd. NAETHRONTWLIGAITIIE RS2 /NS < LTET
TOUNERDY ET. (MH1HD ]
34 <<NUOPT 34>> Bound and Constraint violated. 2B L OHIRRO ETRAZAEISER L TWD#R S Tn

F9. B LTWABMEATIE, 7 7 A/ (x.sol) TUINFS" & KR
SNTHWET. 27— LoE N (HIXSCEEDOED A — X —DFEN
WL BEEEbnET. NAETHROTWAEEITIIEIESE %
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NS LTEITTHMERDHY £, (RHE1HD )

35,36 <<NUOPT 35>> Constraint violated. FIFIRDO ETFREABEICERL L TW AR AENTHWET. B L
<<NUOPT 36>> Equality Constraint violated. TWAEFTIX, fiE7 74/ (*.s0l) TUINFS"EFRINTWVET.

A= OE (HIRIARLEBEDMED A —F —DENRE L) [HEE
BoinET. WAETHONTOWDHEIIE RS E /S < UTET
TOMLERDY ET. (HIHY )

37 <<NUOPT 37>> B&B terminated with given # of | options.maxintsol THE L7272 OBEMENRRINT-DT

feas.sol. IRREEZELLLE L., (BHI1H 0]

38 <<NUOPT 38>> dual infeasible. U R L — MRFICHEEE & 0 5 B AR IE D 7 v 2 2 THRITA ATREEN
RSN E L. BHIH D]

39 <<NUOPT 39>> IPM iteration timeout options.maxtim TE/E LIZREMIZXT LT, WARIEOKENZ A A
TURNLELE. (BHIH ]

40 <<NUOPT 40>> SQP iteration limit exceeded SQP (1sqgp, tsgp, slpsap) PXEN EREZ#E X E L. o7 =
J X LzFERLITESW. REH Y]

41 <<NUOPT 41>> SQP internal error SQP (1sqgp, tsap, slpsap) OFEITHIZNERI =T —NFRELE L
o, o7 AT XNEBHRLIZI V. )72 L]

42 <<NUOPT 42>> You cannot apply crossover for MIP | 7 B A4 —/3— (options.crossover="on”) (XIRAEEFEIEIC
A2 2 LiFTEERA. RHAR L]

43 <<NUOPT 43>> B&B memory error (with feas.sol.) | ZHIREEDEITHIZ, options.maxmem TE LT AEY F—N
—WEZ Y, FATEAEI UE LD, FTRMIIAE LN TWET.
R )

44 <<NUOPT 44>> B&B memory error (no feas.sol.) IFEREEDFEITHIZ, options.maxmem TERXE L7 AEU A —N

=Y, FTEEIELE L. SETRREEIIGE O N TV ER A iR
H7a L]
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45 <<NUOPT 45>> B&B gap reaches under the limit. ETFROZEMN options.gaptol TEZONZLV H/NEL D FEL
DT, HEREEZFIELES. HHHD ]

46 <<NUOPT 46>> Continuous Variable B4 cannot be | B AHZ2 G ToME%E wesp THEZ 9 L LE L7, wesp 1TEBEE
included in model for wcsp. PO ENTEERA. B 1L]

47 <<NUOPT 47>> IntegerVariable ZE {4 should be | 0-1 BEHEEHMUNOBELELNRNTOET. wesp 1T DEEEZE
declared as binary. Bath>s N TEEHA. fEHTI72L]

48 <<NUOPT 48>> Variable % ¥ 4 appear in two | 2L E®D selectionZE 72N> THATWD 0-1 BEEHKINEN
selection (). F L7 R

49 <<NUOPT 49>> Variable % #{ # is fixed to |0-1%HEHN 0, 1 UAOMEICEE SNE Lz, 7L
infeasible value.

50 <<NUOPT 50>> Both of two variables Z## 1 and & | Bt 1 L&A 2 DML D selection IZHNATNHDT)
¥4 2 cannot be 1. W7 LIZ 2 ZENTEERA. (HEARL)

51 <<NUOPT 51>> wcsp is not available without SIMPLE. | wesp (X SIMPLE (2K » CEFRSN-MEICK L CORELTT. R

H172 L)

52 <<NUOPT 52>> ¥ th selection () statement has no | G THEENT R CEE SN TWVBFAE LR selection ()
movable binary variables. s THeF) FRICBINE L. [(fRH172 L)

53 <<NUOPT 53>> Constraint #lfIHX4’s weight is fl | EAEL L TiE-1 b LIIFFADHE G 2 RIXR 0 /A, M7
should be -1 or non-negative value. L]

54 <<NUOPT 54>> Constraint #ilfIH4 s weight is fl | EAEL L TiE-1 b LIIFFADHE G 2 RIXR 0 /A, (M7
should be -1 or non-negative value. L]

55 <<NUOPT 55>> exterior solution obtained. Ak (Lepm/tepm) DAERGO A EN T A2 I LE L. /8

T A—4% exrho (T 74/ ME 1.0e4) ZRESRETDHLHAD
AREMER BV £33, £H L THIOT T —nNHL55121E, RN
FATRARETH L RN DY £, BHAIH D)
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56 <<NUOPT 56>> 7 KA 1E# not installed. HEDT K4 (global,DFO) MNA A h—/L I TWRVVIRET,
FEOT FAOREEEZFIALEL S L LELE.
57 <<NUOPT 57>> You cannot use any method but "rcpsp" | Activity DEF/RDHDHIZHBED 5T, repsp UUAD A YV v K&
for model with Activity. " HALE>ELE L. #RET72 L]
58 <<NUOPT 58>> You cannot use any method but "rcpsp" | ResourceRequire DEZRMBHDICHE DL LT, rcpsp USND AV
for model with ResourceRequire. vy RE#EALEL > ELELE. (fRENRL]
59 <<NUOPT 59>> You cannot use any method but "rcpsp" | ResourceCapacity DEFRNHHIZHEPD BT, rcpsp LS D A
for model with ResourceCapacity. Yy RE#EALL > ELELE. MHEN2 L)
60 <<NUOPT 60>> You cannot use any method but "rcpsp" | HHJEI$/Y tardiness/completionTime IZFRE I TV D DT
for model with tardiness and completionTime. HEH 5T, repsp UADA Y v REBAHLL Y ELE LA, [EH
N)7a L]
61 <<NUOPT 61>> You cannot use any method but "rcpsp" | sourceActivity OERVBHDICHEDL LT, rcpsp LD A Y &
for model with sourceActivity FEBALLY ELELE. (MHEN72L]
62 <<NUOPT 62>> You cannot use any method but "rcpsp" | sinkActivity DERMPHDIZHLEDO BT, repsp UMD X Y v K
for model with sinkActivity FMALI > ELE L (MHEIZL)
63 <<NUOPT 63>> You cannot use Variable for "rcpsp" | rcpsp & Variable (ZAWADHFENHERERA. [MEEI72 L]
64 <<NUOPT 64>> You cannot use IntegerVariable for | rcpsp L IntegerVariable ITHWAFEIHKEFA. [fEH 7
"rcpsp" L]
65 <<NUOPT 65>> failed to generate an initial | rcpsp IZBWTHIMIfRARBICHRM L E L. (#7172 1]
solution
66 <<NUOPT 66>> can't find feasible solution. rcpsp ICBWTCHEATRIREMZ S FENHKEFATL. (R 72
L]
67 <<NUOPT 67>> DiscreteVariable (£#4) 'sbound: | DiscreteVariable DEFZEINHACTIIWM-TILDTERWE

[a,b] and domain: {..} conflicts. (Regard Bound

TRAB-20NE L. (EHA7RL)
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as a definition).

68 <<NUOPT 68>> can't open saveFile for restart rcpsp ICBWTU A — MERERGT DHDT7 7 A NVt —T
HoRFEHATLE. (72 L]

69 <<NUOPT 69>> can't open loadFile for restart rcpsp ICBWTU AF — MERETHAADL DT 7 A Vot —T
HREFATLE. 172 L]

70 <<NUOPT 70>> initial order is invalid between " | rcpsp ICBWTHIHIEE L TCARERIBEENS 2 5NFE L. EHAjk
4" and "4RI" . activities related imprecedene | {THIFICEIMRT 2 Activity DNEFILTEKE L CW T ideh £+
have to continue. ho. R TI72 L0

71 <<NUOPT 71>> initial order is invalid. "4Hi"'s | rcpsp WCBWTHIHIEE L TCARERIBEENS 2 5NFE L. T
order have to be previous to "4HI" by way of | &2 &5 Activity IETFEDIEFENFLNARITIULRY /A, [fEH
precedence. J172 1]

80 <<NUOPT 80>> # of variables (¥(¥) reached size | BUEBMH D NUOPT E¥ =2 —/UZHDEBOEOHIROIZD, Z 0
limitation for LP,NLP,LP/QP M Z LI TEEHA. EAR L]

81 <<NUOPT 81>> You cannot use any method but “wcsp” | DiscreteVariable Z&TefBEIC wesp UAND FiEITEA TE £
for model with DiscreteVariable (s). oo R I72 U0

82 <<NUOPT 82>> Trust region too small B D “YGERUCRIE L oS TEFEBEEDN /NS T8 FE L

DTETZAFIELET. (EH1H D)
83 <<NUOPT 83>> Feas.sol found (numerical error in | VFFREEOEF CHEMMORBEN A, EITAEEMIT b EEV L
B&B) . 7y, wEMEORIETIH D FHA. RHT1H D]
110 <<NUOPT 110>> CF failed at getcky EEETEWNMTAIINE X B, a b AF—0MIRIRLE Lz, [fif
7 L]

111 <<NUOPT 111>> CF failed at logdet AUy NEEGHRIFIZBWTC, EEETRWTAINE X bh, a1 X
FMRICRILE L. (R L]

112 <<NUOPT 112>> InvMat cannot obtained at calxxl | MfTH|ZRDHFHBEICKK L F L. [fRHI172 L]
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113 <<NUOPT 113>> GSEP failed at minevl — AL IE A E R E AR E A R I AR D E R TE EEATL
7. 7 L)

114 <<NUOPT 114>> trianglization failed at minevl | ZEXff LI LE L. (MHE7RL]

115 <<NUOPT 115>> Minimum eigenValue cannot obtained | F/NEFMEDOEHIKMLE Lz, [EHII72 L]

120 <<NUOPT 120>> PDgap is too large[PDfeasible] FEXHRF v v TR/ SR BRONIE, =7 =N AE LHREEK
TELE L. EME - B RBEOFZAT Al Re gl 7z Sh TV E .
[R50 )

121 <<NUOPT 121>> PDgap is too large[Pfeasible] TR v v TN/ NS LSRRV, =7 —0RNRALFHE K
TELUE Lz, EREOFEITARMITm- S THET. (REIH
D]

122 <<NUOPT 122>> minus stepsize detected ETHLIRNERAT v I A XICAOERREINE L. Rik%
trust [CEELTERALFEW. )72 L]

123 <<NUOPT 123>> The SDP constraint cannot be treated | *FIEEMMKINFIEL £92°, FEEERNEZMRN L2713 Y X

by specified algorithm. APNBRENTOVERT A [fEHTI72 1)
124 <<NUOPT 124>> No SDP constraint is detected. FIEEEFIEER O 7 VT Y X LAREE S E L7y, HIEEERIK)

DIFELERA. M7 L]

A.2.2

T A—EDTT—

nuopt.prm £721% options & MV\/Z NUOPT D/XT A —HREDTT —TT.

TG | =T—AvE—T B
1 <<PARAMETER 1>> Syntax error in parameter file. | XTA—F 77 A LORERIZ=T —DHRHESNE L.
2 <<PARAMETER 2>> Parameter file is empty. INTGA—=B T 7 ANVBRELETR>THVET.
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3 <<PARAMETER 3>> 1Invalid M # value fE for | /87 A—XZIZ¥ L TARBURENRESNTWEST (NRNTA—FT
parameter /N7 A —F 4. 7T ANLIINGRT A —HEEGZDGEORITRELET).
4 <<PARAMETER 4>> Internal error [NE/L—F 4] RTA =R DFREITHON—FT NI THE =T —NBELE L

—

( nuopt-support@msi.co.jp IZTHEKE FIVY).

5 <<PARAMETER 5>> Invalid option in nuopt options. | AMPL X512 — REV 2 — /LN RT A — X 2 H AT RE LK
nuopt options (ZHEZNZR/NT A —FANEENTWVE LT

WNRIGA—=R T 7 ANDRIRIZZ T —NRELTZGAE (2T —F5F 1) IR TRA—H T 7 A )V RAHREN HIERER 77 (Windows TIE GUI M A
=TT RY) IHBIR A v =V REREINETOT, HFETEHBICLTFI.
TT—DHDLNNTA—F T A

begin
maximize

method:trust

criteria:eps=1.0e-8

HEHEH T (WindowsGUI DA vb—T Ry 7 A)

RASAE L AT L




235

<reading parameter file: nuopt.prm >
begin
maximize
method:trust

criteria:eps=1.0e-8

+error+ undefined command. check the command name.
criteria (ATADED)
+error+ last command must be end-command
end ( end THiIbo TR
---- input data error occurred ----

<< PARAMETER 1 >> Syntax error in parameter file.
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236

A.2.3 MPS77A VDT —

=5 —% TI7—RAyE—¥ A

1 <<MPS FILE 1>> Failed to open mps file: 77 A /N4 . |MPS 77 ANDEI—T AR LE L.

2 <<MPS FILE 2>> Undefined row name: {14. COLUMNS/RHS/RANGES © 7 ¥ a VIREZDITNBNE L=,

3 <<MPS FILE 3>> Internal error. [NERL—F 4] [N —F ] THEH=T —0%ELE L.
( nuopt-support@msi.co.jp IZTHHE F IV, )

4 <<MPS FILE 4>> Syntax error in ©27 3 a4 section. | [BZ v a & ORT®7 v a L CEDT—NRELE L.

5 <<MPS FILE 5>> Too many 'INTORG' marker. "INTORG' ~—H—1T& "INTEND' ~—H —1TDOxI&HMEAL T
WEHA. ("INTORG' ~— W —1THALTEE4. )

6 <<MPS FILE 6>> Too many 'INTEND' marker. "INTORG' ~—H—4T & "INTEND' ~—H —1TOXILAEALT
WEHA. ("INTEND' ~— W —fT0NE%TXE4. )

7 <<MPS FILE 7>> Unknown marker: 74—/ N3 DOHE "INTORG', 'INTEND' VSO~ —H—1THHNFE LT-.
(NUOPT @ MPS 7 7 A /VHEIRERIL ' INTORG', ' INTEND' LA%H
D~——ATEMRLEEAL. )

8 <<MPS FILE 8>>Undefined row: {74 in HESSIAN section. | HESSIAN &7 v a O _ROHEEMINTH17T4 L LT, EES
NTWRWnLORBENE L.

9 <<MPS FILE 9>> Undefined column: Z¥# in HESSIAN | HESSIAN &7 ¥ a v OIFEFZOBMN 2 RTEROLEL & LT,

section. ERRINTWRWNLEONENE L.
10 <<MPS FILE 10>> row: {74 appeared more than once. | ROWS © 7 ¥ 3 VIZR—DIT4N EL ERNE L.
11 <<MPS FILE 11>> Specified bound: BOUND 7 —# 7L | )RXT A —HF 7 7 A4 )L CHE STz (mpsfile: bound = BOUND 7

not found.

— X F L) T YL EFFOBOUNDS T —# 3MPS 7 7 A JVITIEAE
ELETA.
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12 <<MPS FILE 12>> Specified objective: BHMIBAHITA not | RTA—X 77 A )L TIRE I T (mpsfile: objective = H
found. HIBIEUA T4 ) A AT &2 B> B RUBIEAT A MPS 7 7 A /WITITAFIE L &
A
13 <<MPS FILE 13>> Specified rhs: RHS 7 —4 7L not | /XTA—HF 7 7 A )L THE I (mpsfile: rhs = RHS 7 —
found. BTV T YL ERFFD RHS T —# M MPS 7 7 A JWITIEFIEL
FHEA.
14 <<MPS FILE 14>> Range data: RANGE 7 — # 7 X)L | [RANGE T —4# 7L | %D RANGE T — & 7\ HHIBIEAT %
contains unsuitable row. LTCOEEEIT> TWET.
15 <<MPS FILE 15>> Specified range data: RANGE 7 —%# | NT7 A —H 77 A )L TIRE I/ ( mpsfile: range = RANGE
7L not found. T =2 T L) TYLEFED RANGE 7 — X A MPS 7 7 A JWIZIE
FELERA.
17 <<MPS FILE 17>> Undefined column name: ¥4 in | INITIAL &7 3 VICERSNTORNWERLNBILE LTz,
INITIAL section.
18 <<MPS FILE 18>> Bound spec. on column : Z#4 should | [E¥4 ] BT HETRFEDCHNDDIZL VI TRITIIL
appear earlier. DERFAL. (BETT. BVICERLINTZHDICH L TOHRI DA
vE—UnHhsnET. )
19 <<MPS FILE 19>> #4F column (s) appeared disorderly in | BOUNDS section IZEWT 47 [HOEHDHN D NEFK )N E
BOUNDS section BT, (BETYT. =7 —18 LI THAIIRET. )
20 <<MPS FILE 20>> 2-pass required for reading from |MPS 7 7 A NWEIEEATINOLATILTWBERIZ, MPS 7 7 A VD

stdin. Please try again.

MABELPMLELRDELE. (ZDOAvE—URFRRINTZE
WIERRARIA I LI A B Y T EEEAREL, 77 A /VICEEHE
ELTVWETOT, $ 9 —ERUMPS 77 A /VEATTIURIER
WCEIWELE 9. )
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21 <<MPS FILE 21>> Undefined column name: Z#{4 in | BOUNDS section IZEWVWTEREIN TWARWEELBHNE L
BOUNDS section. 7.

22 <<MPS FILE 22>>Hessian is implicitly bound for | HESSIAN 7 v a v TIEHFEO I bz T4 E=HBEET) BHW
nonexistent objective. BB R L C IROENGEE SNV TWETN, MPS 7 7 A Wi

A< BB FELEEA.

23 <<MPS FILE 23>> Same bound spec. on column: Z#{4 | BOUNDS section T [Z%4 ) (B L CR—OHIFEEN _E
appeared more than once. Pl fTonE L.

24 <<MPS FILE 24>> Column 7 ¥ 4 has bound | BOUNDS section T [ZE#4) IZBIL T Fx #ilK & o mlx+E
specification FX and other. ENFRFIZATOIVE LT,

25 <<MPS FILE 25>> Column 7% ¥ 4 has bound | BOUNDS section T [ZE#4) IZBIL T FR #lK & o HK+E
specification FR and other. ENFRFIZATOIVE LT,

26 <<MPS FILE 26>> Column 72 ¥ 4 has bound | BOUNDS section T ¥4 IZBIL T Lo #lf& M1 #lKHE
specification LO and MI. EDFIRFIZATOIVE LTz,

27 <<MPS FILE 27>> Column 7% 4 4 has bound | BOUNDS section T IZ#4 ) IZBIL T up #ilfI& pL HiIKI4E

specification UP and PL.

FEDFERFICATONE L.
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& B NuoPT 7V =V X LB

B.1 N&E
B.1.1 &
R D el

R/ME (X)), xeR",
& t# g(x)=0, x>0

EEZET 2T, B X= (X, X)) EN ke beT, BECf I E BT £,

g:R" > RMIm&ko~s MERBEKTYT. COMEDT /T oY BkE
L(x,y,2) = f(x)-y'g(x)-z'x
& L7z & &, Karush-Kuhn-Tucker (KKT) 5&ff (PO —ROLERME) 1FKRATEZ BN
ESc
V,L(X,y,2) =0
g(x) = o,
0

XZe = x=>0,z=0.

=721, X =diag(x, -+, X,)eR",Z=diag(z,---,z,)eR",e=(1---,)' eR"T¥. = =T,

FRAfPESR: XZe=0% XZe=pue (u>0) CTEIMZXT-HDOEEE KKT FMELMFONET.
NUOPT TII/NU Y ~F 7 ¢ BI%K -

F(x2z)=f( Zlog +pZ|g |+u(xTz—yZIog(xizi)]
i1
%fUVF%ﬁ&LT&%Li?.__T,y>OMNU?N§f—&,p>OHN%W?4
NI A=K, v>0 [TEWNEOEENERT /NT A —XTT.
FERPE T AL RIS 2 N RETIE, MEEE KKT &&= 58%2K0 T, EIE KKT &
HaTHT 5] LVIEEER &ﬁwi¢ OB, AUy MR F(xz) O—UEE

R(x2) H2VEHIEM F(x2) OZBEENEELFNNY L2037, REUETRT

2, (BIE RKT Sfb2 RO 5 HEITEBFEE L £ (EREREFINT 2071k - FiEmss
FIRT 2 T515).
ZOE¥AZEL T, BERIZITRD KRT SfMEA - RaRDET.

6

ZIT, RAOETELEZ0 XS X EE X F I, NUoPT TIEHIKIBIEKIC E FIRAFET 2 5E, S%M
BRI EFRAFETLHEERED - REEZH D Z N TEET. £, HORENFEELLRVBELH S 2N TE

F9.
TREIRRSC[14) [15) [16) 2B



240

B.1.2 BERREZFHT B HE:
EIE KKT &flckt+b =2 — FERRO X H IR0 £1.

G+X'Z —A[|M| |-r-XTr
~A 0 AYy re '

Az, = —X'ZAX, - X',

TIT, (AN, AZy) BEEEICKHT ABEHIAARS PAT, G T/ TV Bk
D~ BITHHHWNEZFOIRBATHITT. ok, T p BNHoKREL, G NYEEETS
ThHOHBE AR (X2,A%,A2y)<0 ThHD] LWV HEDBKD LHET .

ZOWEEFM LT, EARARREFA L TREBRICIRT 57 V3 RLEHETHZ LR T
TET. BIHEHICHTE2AT v 7R a FIUTOE ICHESRET. 7, ko=
b oa DRy, ERHET

) |(AXy ); <0},

x
a malx_miln{
N /i

(Azy);

|(Azy); < 0},

.
& ax _miln{

i X z
amax_mm{a max 1 & max}

a=ap, a=mn{m,, 1}
tEERLEYT. 22T, ye(0)),fe(0) . £LT, lix
F(x+apB'Axy, 2+a@p'Azy )= F (x,2) < 2@ AR (%, 2,38 Ay @' Azy, )

EHTTRNDOEREEE LTERSNET®. €01 TT.

COXSIC, KHATA—HEEONCRETIUE, AUy MBI F(x2) AHECHDT S
LD REERST R v (M Ay, AZy) RORT v 7E a ZEDLENRTEEST. ZIn
DT LAY XD RBEIHRPEDRRFES AL E T

7770 aBBO~y BITHINERAEME L 72D DI

o BUERHERTE (~> & 1750130)

o —fROMFHEI[E

TY. £/, ~ROFEFIEFHERIE TII~y BTS2 =2 — FETHEET 2 2 L2k - T

S o—HORT v FSIEDHENL—/N% Armijo's Rule &MONET.

MRS R 2T 2
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1THG ZHWICIEEMEICRDZ ENTEET. - T, ZOLIREARICEBIERZFHA LT
BEEHT A LN TEET.

B.1.3 REEmMEZFIAT DHIE
1750 G PIHAEM T & SEMRRIEZHNT 5 Z L3R#ETT. £2C, GBARETH

HEELRMTEDHEL L TEICHLEEISH T 2 RHEME 2RI LET. Zoe s, RS
A7 My w o, 34X 6>0 , A7 v Mo ZRO &9 pBRZZ LET.

[wl<o.

.| o
a < mind—:,yx }
{IIWII i

e PEMGIET TEHMRRZFIN 5715 AT, BEERO Y JFEIEE o)
ETITVET.

IR %1535 T W SEE & 72 2 A TN 1L (AXep, AYep Agp ) %
D+X7Z —A"[[Msp|  [-r-XTTg
-A 0 Ay I ’
AZyy = —X'ZAXgp—X7'rg,

ICE->TEZLET. 22 TD>0FRATIITT. o ZHAg > TEFEEKRTE 25

NBKEINT, AUy MERERED “YTEL AR, (x2,AA7) ERAMET 527 v 7l E L

TEHZLET.
a* =argmin {AFq (%2, aAxgpy, aAZgp ) || (Axsp + AZgp, )| < 5, €0, &]}
a =min {l, yamax} 7 €(0,1),
FBHEEKO AT v 7 a 1T TORGEEZA T IR ELET.

AR, (X,2,0/A%,aAz) < %AFq (x, Z, a*Ax,a*Az) <0,

x| < M A%
Az < M [Azepy |

RS AR AT L



242

MEMBIRZ RN 2 7k CRIREMA~Z My (A Az) 1%
) laeeli)
Az Ast AZN
LLTEHESNET. 22T, 89244 vel0l]iiv=0,0.10.2-0.91.0 O T4 ;

AR, (X,2,a/A%,aA7) < %AFq (x, z,a*Ax,a*Az) <0

BT RANOKETT. Zo& oI, MEHEEBEFIMNT 2515 TR M7 bV ORGE
([CH72 2“0 (MXep,AZep) 5 (AXy,Azy) ZFIALET. ZORER, KEHUCRIEDRGE S
nETJ.

B.1.4 #EEHEREREANRE
MENRIE D%, KKT Z&fF
V.L(X,y,2) = o,
g(x) = o,
XZe = 0 (1)
DFE 1A, F2 IR THY, FEREROITE 3 XA Ly ET. ZoHFRARICET D
2T v Mg 1 O=a— b EZENT 5 LB RROBETFEENICFICRY, ERERE 3
DT
AX\* AZe
RAWDERENBENET (AX, AZ1F=2— N AEDRT v 7 &3 ~T21751) .
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B RIBBIUR 2 5 2 2 ECRE kBl R LET.

ZOMBEOMERDIZLE, HOTVBHINOEAZ I, L LET. TADbY
J;:{jEJEU‘L |gj(xk)+vgj(xk)TAXkSD:O}
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WEERATH ChoT 6, BRI W T R EL <L/ ET. MEICk->TE, K
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T BRI OER BEOAFEZFET DB, SHIROBEKEIIT TER) &R D EOEHE
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