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1. HFEI AT A Numerical Optimizer DEAFEIH

P AT L Numerical Optimizer 4% D ETHTHI- T REFHEE, LTI
ZLET.

1.1 I AT A Numerical Optimizer DHERK

i b Xy r— Y 7 NEE Y AT A Numerical Optimizer (ZIRD O LA XU
TWET.

¢ SIMPLE (BHGIHREZ LR T 2720DET Y 7 55E)

o HPL AT A Numerical Optimizer (FPRFEIEZME < 72D ORfgE > LX)

Rv=aT /VTEE Y AT A Numerical Optimizer EFESIGA, L —-oxF il oHpizY
T NeRE T A — R L, BEORIBINADIBEIET 7 —A0NHY FTOTIEET .

1.2 ¥ AT A Numerical Optimizer DF|FHIE

BH AT A Numerical Optimizer ZFIHT2I21%, 6ul ZHWL HikEa~r F
TAUPOEBSELHIELOHENRHY £, windows RTIEIWThoHEbREESH
TWET A, UNIX/Linux UCIE GUI (ZMES, a2 I A Vbl S5 HIED BN
LI TWET.

1.3 ¥ RT A Numerical Optimizer DILEDFEiL

1. SIMPLE THEHGFHEIME (=7 ) &Rtk

2. 1 TSN ETETNERTHRCERT D (2 3A 1)

3. FTERE WERLIET =X 77 ANV E5HE LTEXT) BBt

GUI TIXEEFNED 2,3 DRI EF TN I Y v 7 TELDTHTWETR, a~v i FIA
YTIE 2,3 ORBEEERNIAT O LERH Y 7.

windows Tl¥ mknuopt.bat, UNIX/Linux ClX mknuopt E$8EL E7. £/~ windows
TIEHETENL (FT VT 7 A NMV4] cexe £720 £908 UNIX/Linux TIEFETRENT (€7
NT AN ERY £, F, ETBAL EE) S 2BRIC UNIX/Linux Ti& ./ [ET L7
TANG] LERELET. B, ETAT 7 ANBIMEZ LT, FAEETBLOEAT
YH—=AAT () DRTT.

PLUFIX windows MRCOFIETT .
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prompt$% mknuopt.bat [FT /LT 7 A NV4] . smp

prompt% [EFT VT 7 ANL] . .exe [T—H 7 7AI)V]

PAFIX UNIX/Linux WUIZEBIT D FIETY.

prompt$% mknuopt [ET /L7 7 A /L4] . smp

prompt% ./[ET/NT 7 A N4]

(T —&% 7 7AI)]

A CEEHEHEREIC R L CF — 2 72 R 2 M@z < 5EI121E, BE 2 OFIEZ BT
BUIELS 3 LT OFETHEFREY £7.
ERRomNZHRTSE, UTOX IR £7.

GUI DB DOWUBFLOTHRN

ESYIZ

SIMPLE 7 7 AV

FT—=HT 7 A

BTN

A 4

g7 7 A I

a<r R4 L OBEASDOMBOEN

SIMPLE 7 7 A1/

mknuopt.bat (mknuopt)

T T 7 A

A 4

A I
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Numerical Optimizer V17 AR UNIX/Linux W CIE, ufun EFEIEND void %A
GNTE ccc T7ANEET NI 7ANLELTWELZN, Numerical Optimizer V17 MHid
windows JREF—DETFT AT 7ANBFIHFREICRVELTC. .cc TrANbG | EHEEFH e
. FIAFIEICEEL TIE Numerical Optimizer V17 @ SIMPLE ~v==a7 /b 22 &M<
=Y}

1.3.1 DBREHE - FIRFTRREY VS wesp DIEFUL

BB AT A Numerical Optimizer windows RRIZISWCTIFFIALELA (£ /A R E I - K07
SRV VN wesp HFEITTHIENTEET.

LT OFATIE DR L OEH T2 FIETY.

prompt% mknuopt.bat -parallel [ET /L7 7A/L4].smp

prompts [ETIINT 7 A N4 .exe [T—H 7 7A)V]

3. BITERE WERLIET—F 77 A V&5 3L LTEHEZTC) BEISES] (o0 T
O Windows JRICHIT 2 FIEE REETT A [1 TR IN/ET NV E2ETERUCEWT S
(224 0) ] OFNRIZEBNT T-parallel| E WO AT a v Ef T HEGNELRY 9.
DR EEDWIEICE N THERANT A —=ZIZOWTIE [14.3.4 BEGFHEE
( simplex/asqp )/ KNIl ( global ) AR /INTA—HX | ZBEIZLTLIES

U,
TR RE Y VS wesp DWFNULITIB W THE /2 /NT A —F 2O TiEl14.3.3 T2
TNTY XL ( wesp/repsp) \CHNR/NRT A—2 ] BHEIZL TS TEE.

HL Y AT A Numerical Optimizer V17 TONFRTEE « #0FEERIE Y /N wesp
DOAFFUETIE, Intel HDWIULT A 7TV Intel®TBB4.3 ZHANTWVET. 2D
WHHLAERE Z TR I 72 5 5A121F Intel® TBB 4.3 OFMERE 22T HLEN D éb\iﬁ”

1

' Intel® TBB OEMEBREEICBIL L TIX
http://www.xlsoft.com/Jp/products/intel/perflib/tbb/index.html % CIHERL 72X
Uy,

R E4E NTT T — 2P AT L
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E5 Y vV EEE SIMPLE

2. T Y EEE SIMPLE &k

SIMPLE (I3 AT ADFEIR & 72 5~ < NHITHIYL A D & 2 5709 72 50 7 15 TRl BLIC
W, EEDT I 2 L— 2RV AN ERBITE D LD KRB ﬁﬁbf%%®%ﬁ%?5:
LEHBELET.

AR~==27 /L TIX SIMPLE CHEHGIHEMEA LR L7 7 A VEETNT 7 AV EFFOE
7.

SIMPLE 7' 0277 IV EiE c++ ZHWTHEESNTWET. SIMPLE &AW DIZEE
LT C++ DEFRAFRINLIEL T2 L1TH Y EEAN, —H c++ ZEFEL TWH 2RV EFIH
DEELWERED B £7.

UTOFINZ,  c++ (BT 285 % B O miTT7.

SIMPLE DFERIL C++ DI TATATZ7 Y TT. REFEDO =V T 17T AL > THRIR
FTHOTIEHRL, flakE a3 AL, FITL T, 2—FOETAGRBNEOERZ BT L £,
ZOBIRIAT DAL c++ DIEFE A — S—a— NEEETY. B{AMIZIX SIMPLE §5G O
7T ADFT V= MNHOEFEE% 7 7 AMOBERIIISLTERL, ST DREDFIEEE
WEHEaI—LEELZ ko T, ROREITWVET.

SIMPLE ORODFMOBHANE, 7 F7 A4 T V=7 bOROBEFEHAIE LTk si, 2%
AL THBICT = v 7 2% £+, 200, ERSNEHANOEE 2RI 5 &,
FFa L MRS — &) .

R E4E NTT T — 2P AT L



14

3. SIMPLE DREAIEIF
3.1 —fREIH
3.1.1fTROEIany;

SIMPLE TIZETN 7 7 A NVDITRIZEAEIavy ; 230 E XLV ET. 241
Savy ; AHVTIEWTERA.
=L

x + vy <= 1;

=Y

N

x +y <=1;

3.1. 2 $ATBAXFELHIT

AT CFAANR—R) LBITIRET AP TIHMERICHW LI 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;

MAatt NTT T —X B AT A
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Vari

able x;

3.1. 3 BERDIRF

SIMPLE i, &%, EHSCHEMBEEOERIEFICET2RAEHY A, HFEhxda
SV TEREITHZENTEET. HlxiX, UTO o0 RiLE UEWRTY.

Variable x;

Parameter a;

Parameter a;

Variable x;

BL, EHZBLTWARWNWLDZEITHEATIFIIZIESNTWET. ROBNIIREZEDEH
FAWCHBEZEZER L TWVWAHDOT, Y TY.

Objective f;
f = x;

Variable x;

3.1.4 FF N7 A NNTHETERWVWIFE

SIMPLE W THEEIZFHENTWAB XLFFH| ( Variable, Parameter 28D 7 T A4) X2,
C++ TEEIZEDLN TWAXFES ( class, enum RE) ZEFTHI LTI TEERTA (ZD
E21Z, BEANRZEIEINTWAE XTI E TPRGELIFOET). UFoFlITHTFbiiy T,

IntegerVariable enum;

Parameter Variable;

F77, EATEALT (EAAN—RA) RN T R EOBRKGEXTOLHHATHIZ LIETEEY
Q.

3.1.5 name FEICHIH CTERWVWIF

GUI R CTHHEE T A7 A Numerical Optimizer ZEENT285A, name B THIAHT
ERWARINH Y ET. BERMICIE, FALTE T¥/x2n< )] BFIHTEERA.

R E4E NTT T — 2P AT L
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Oy RIA4 VBB AT A Numerical Optimizer ZEEIT A1, ZORYD T
THH EHEA.

R E4E NTT T — 2P AT L



4. FHIABEETINOHERESR

AR SIMPLE ZHWCHBEEEET LV (FET V7 7A4V) 2l T HBOMAERD—

5T

FREFZDOMERE TR T 2 Z &N TEET.
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I TIFETOMREREIIZE L TUTIWETADR, REOEIFEETT VLT O

R E R4 SIMPLE NOD4 BérE

R Variable Bz

A #IBa%k Objective EES[ESE et

iR Constraint E SR

T Parameter EERT

ORISR IntegerVariable BEERERT

o R B sum, prod >Rl wEuts

& Bxpression BT 58K LT, i
R DERBLAE 52 %

XEFRITH SymmetricMatrix RIFMTHN e 23

W Element WTaRT

& Set T OB < #HPHAE RS

. rderedset BRMEFZF oA 2R
+

AV Sequence SERIIN DR DR ERT

GefF HR SRS E HIR T 5

. _ KT &> CRERAN RS

Sy B ifelse .
BaEDDHERCHWS

IEEeE exp, sin, cos, PRSI A K5

LUF ORERREFRITZT VT Y X5 wesp WD IGEICOAMERNARETT (V7 MKIBEEL,

7 — VBT repsp THHWAENTEET).

WRERA SIMPLE NOD£AR Bére
BB 5 DiscreteVariable HES S A £
HHEA BRI alldiff HERREERT

R E4E NTT T — 2P AT L
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E2iNESE selection PR IR 2 2R
N R B hardConstraint N FHil# &2 29

T I — FHilFI B

semiHardConstraint

T In—FhlRERT

VAZEN ISR softConstraint V7 MK AT
. ; flwwXzs51%% L LT, 0-1
-7 — VR Boolean

iKY

T ORRERIIT LAY X repsp WD 5 A IO BMEH 23 ATRE T .

W E R4 SIMPLE NOD£H BEre

TIT 48T« Activity TITAET A BRKT
R ResourceRequire TREE A

B PR ResourceCapacity GEIRAAG A KT

[F]— & — FIIEFER

modeOrder [fl—F— R&®IRT S
B
TIT 4T 4 HE
fixActivity TIT 4T A HEET D
B
TUT 4 BT 4 EE . o T T 4 BT 4 OREGE & R
unfixActivity
fif B BA%L T
e b F¥—Fh Gantt e bFy—retihT5
AT —HA RcpspStatus FRONEH 2 ARATT D

4.1 F¥ Y T R Variable

BEIY variable W9 7 T ATRIEINET. BIERIC x LW BHEZEFRT HITITLL

TOXOICRELET.

Variable x;

B DL e — I ERE

LIF BT,

THIE, BBV T A Set LIRZFV T A Element ZHWET.
3EOEH vi1],v(2]1,y[3] Z—EITERLTWET.

R E4E NTT T — 2P AT L
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Set S;
S ="12 3";
Element i (set=S);

Variable y(index=i);

EEOYMIEIL = TRETEET. UTOFITIE x ITHHE 3 ZRELTWET.

BRI ZRIEEN NG S, ZROVEEIET T L 2) LS THBNICRESNET. 7
NFY XN K> TIAHEORE L B L £

4.2 BHEEZ 7 A Objective

HRYBEHIT Objective &WH 7 FATHRE S NET. HHEEBESFOEXR L, BREED
WIEDERITN A AT HORLERH Y 7. FlIE 2X+3y &) AR (B/Mb) ZER
L7=WgGE, RO LH ISRk 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 DBRIZIZ514IZ type=minimize & DL type=maximize &HIRET
LMENR DY T TN LN O BEENE BN E/MURTE, RREETH L5 Z L&
BWLET. 20 type= 2EME L7256, ABRICE/MUERETH D LML £7.

HEOBEICIR A FE DT 2 FITCE A, BIZIE, ULTORRITRRY TF.

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

£li] = 2*x[i] + 3*yl[i];

4.3 H#X 7 9 X Constraint

fllF=U1E constraint &WH IV T ATERIEINET. SIMPLE CTHRIAARERHIFIRIZL,

R E4E NTT T — 2P AT L
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FHHIK (=%H) ROFESMAHREXSHN (<=, >= Z2HH) o fEETd. EXHKIC
FAVWAHETRIE = TR, == ThBILIKEERLTTEL. BEMIEX+y=1 1)
HFXZERT HITITRDO L H IZFiak LET.

x +y==1;

X=2y<0 WO flIRNEERT 2ITITRO LD ITER L ET.

x = 2*y <= 0;

FIFRE T OERILT LELETIEH Y FEAN, UToRERITE LR EFTUEKRTT. fif

T 7 A MZEBNT, HIRIFUT RS D IO EREE 2 BT L2V aIiciE, fiAa s oER 21T
L, MBRVPAELTY.

Constraint co;

co = x - 2*y <= 0;

FHOMNDPROAFERZR OO FEITEEEA. ROFLERITRY TT.

x - 2%y < 0;

BHOFIRIXE —EIZELRT DX, £HZ T X set LIRAFZ 7 A Element #HWVE
.U RO, 3 Eofl x -2y, <0, x,-2y,<0, x,-2y,<0 #—EiZE

FLTWET.
Set S;
S ="123";

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

HilRIAX A & DER

THOBAICIE, UTOX 52k £7.

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

Constraint co(index=1i);

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

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

x +y !'=-1;

L, TAAY AL wesp AT HEICIIA-EHFIEZMND A TEET

N—T gy 10 KVFHEICEANENT spp Y /L2Y (1sdp, csdp, gnsdp, lmsdp,

R E4E NTT T — 2P AT L
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trsdp) TIE, ABITHOFEEHEHRFNZTOFE S FERTEET. ROBITITHFHITH] x D
MEEMAR Z T L CTWET.

SymmetricMatrix X ((i,3j)):

X >= 0;

WFMTHI>=0 ZEbd 2% T, FIEEMEHNEER T £, AU i()%%@xﬁ7%
BERAWDZ L TEET. ZO5A, AEITADITH O/ NEAEEEWR L ET. #l21F
WOBNIITH] X OR/NEAED 2 2FYD, X-2E-0 THLHZ LxBEWRLET.

X >= 2;

AEG >= ZHASICECFITEETA. I, ROGTEBITED T

X <= 0;

FIEICATAN 2 RRdb 95 Z I3 TE A, FIAIFROFERETRY TT.

SymmetricMatrix X ((i,3));
SymmetricMatrix Y ((i,]J));
X >=Y;

BEOFEEERNZ, —fF L TRET D FITETT.

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

X[n] >= 0;

PIEEERFIN DL, solve () BIHHTHIOMEEZ BSET 2 Z ENTEET. TiEo@ il
KIDED LN TWSH E LET.

SymmetricMatrix X ((i,3));
Constraint c;
c =X > 0;

ZDOLE, solve () ZIZTRDIEY setDualMatrix BEAE S Z & T, MAHTHIOHE Z 5
B ENTEET.

Parameter dM(index = (i,3));

dM.setDualMatrix (c); / / AM (T B THNOED & E NS

7272, Parameter DIRFNETHHEAL SymmetricMatrix DIRFRBETIEEN KL
TWRWNGERR, IRTAFEO B IEEEAE O TODEGA, BT OBSHERRIIRH T Ed

R E4E NTT T — 2P AT L
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Ao BIZAE, FROMETHFLERY T

Parameter dM(index=(i,k)); // INF k QBT IHEENRLRD
dM.setDualMatrix (c); // IRFOHEAN—H LBV OTARA

SymmetrixMatrix X (index=k, (i,3));
Constraint c (index=k);

clk] = X[k] >= 0;

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

dM.setDualMatrix (c[0]);// WX O IEEMHFIT AT

Parameter dMs (index=(k,1i,73));

dMs.setDualMatrix (c); // WRFEOWRTH—FHLLWDOTARA]

4.4 TV I A Parameter

EFIE Parameter EWH 7 T ATRIEINET. BAEMIZ a EWVWIOIEHEZERTHITIX
UTFTDXHIZgiRkLET.

Parameter a;

BHOESE —EICERTDHITNE, EEV T A Set LIRFY T A Element ZHWET.
CLTFOBITIE, 3 HOES bl1],b[2],b[3] 2 FIZEHZL TWET.

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

Parameter b (index=1i);

UTFof<ix, 6 oE ci1,pl,cl1,q9],cl2,p],cl2,q9],c(3,p]l,cl3,q] %
IZEF L CUVWET.

R E4E NTT T — 2P AT L
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Set S;

Set T;

s ="123";

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

Parameter c(index=(i,3));

EHOMIL - TRELET. EROMEVIRICHE LRVEAE, BB 0 295%
nET.

UToRITIE, Efa il 3 ZRELTWVET.

&Y

it

baitl

a = 3;

UTFOBITIZES b[1],0[2],b[3] I 5 ZFLHOTHRELTNET

p[i] = 5;
BRICBOET 2800, UFOL5 cmd LET.
b[l] =5
b[2] = 5;
b[3] =5
IWEDHHOBEE, 20 TRET 590 L MIICRIET 558 OTERRR Y £7

T@Wﬁiﬁéiﬂzc[l,pl,c[l,q],c[2,p],c[Z,q],c[B,p],c[B,q] IZ 6 ZE LOTHRE
LTV

cli,jl = 6;

ERNCRET 2HE1E, WRFEL T N7 +— b v THLLENDHY 9. BAEMICITLLT
L

DEIIZFHR L ETS.
c["l,p"] = 6;
c["l,q"] = 6;
c["2,p"] = 6;
c["2,9"] = 6;
c["3,p"] = 6;
c["3,9q"] = 6;
EROMEIL, ET VT 7 ANVNTRETDHUNMNMI, T—F 77 ANADORETDHHELH Y

9. T—HX T ANDNOLRETDIHEEIL, Parameter DT name I AHLEND

R E4E NTT T — 2P AT L
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DES. LTI, E all 3 27 —4774/b foo.dat MOERET 2HEDHI T,

ETFT)VT 7 AILHN

Parameter a (name="cost");

foo.dat W

cost = 3;

name T TETDLBNIZ T NI 4 —F " THLXLELRSH D £3°. LBNIZEACHEFRIKTFE T
FEAWAEFEIITEETA. name ZH LIRS, TT L7 7 A NVNTERINTZLBITH
LeBhIsnEd. AL, LUFOZ2lFFE%ETT.

Parameter a;

Parameter a (name="a");

PAFIE, B8 bll1],b[2]1,b[3] I 5 &7 —X¥ 774/ foo.dat NHXET D%H DH
TY. T—H 77 ANNOEERET 255G, £LOTRET 2 HETES, FEHINICRET D
FEDOHBIFELET

EF)VT 7 A VN

Parameter b (name="b");

foo.dat M

AR, E# cll,pl,cll,ql,cl2,pl,cl2,9]l,cl3,pl,cl3,q] I 6 2T —H77A
)V foo.dat MBRETDHEOFITY. ETALT7 7 ANANLRET D2HGLERY, NF%
HTNT 4+ — N CTHDLEZSY EHA.

ETNT 74N

Parameter c(name="c");
foo.dat W
c = [1,p] 6 [1,9] 6
[2,p] 6 [2,9] 6
[3,p] 6 [3,9] 6;

T—=2 7 7 ANORECERNICHT 2 LV FEMARHIT (7. T7—2 7741 22T S
AN

R E4E NTT T — 2P AT L
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Parameter |[Z%f L CHHLIC L VEEZ ERT D2 FNTEX FJ. Parameter YIAMIH LTI,
Nz L ERITITEFHA. Ttk L 5 Pparameter OHEFR IR D —F|TT .

EFINTFANVIFEIR T BT

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

Parameter P (name="P”, index=I);

// ALk
startRecurrenceRelation () ;

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

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

endRecurrenceRelation () ;

ERROFIO X 5L B I L B AATE R BIEL startRecurrenceRelation () &

I THR B2 endRecurrenceRelation ()

ETCHDLERD Y £9. Loflo

i+2<I DX 91T Parameter DERF DIRTNIRTEESEZB L2V K 018, FHXCTIRT#iPH
FHRETOHIOEZSNRNWTL ZE. BH—0 Parameter 2% LTI TiEZe <, T L9
2D Parameter WEA LT-EME2B LN EETHF LT ET.

B b ARk

R E4E NTT T — 2P AT L
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Set I (name="1");
Element i (set=I);

I =™ .. 10";
Parameter P (name="P”, index=I);
Parameter Q (name="Q”, index=I);

// W EAGEE

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

endRecurrenceRelation () ;

Wik CTEZ L7= Parameter I% endRecurrenceRelation () AR B D Parameter &
FERICHR D Z &N TEET. RBWENERP CIRICET DB ZITH ZLIXTEEHAD
TIEELIZEV.

. BOPERT D (ali] = ali] LI RFEHEL ali] = b[1]12DDb[i] = ali]

@ioﬁﬁﬁ)

o Wt EFRAGRD /T A —F OEIAGLERFEIR
ERINTWAEFTD a.val.print () 72 &)

o setOf BB

o HilFIA DR

o HMBAE DRI

o LA DOFHERHIINFRRTFHEEZEBATLE D Lol (Fl2 X ali]
R 1 OfEDS E5- LT 1 ORFESOFHAZEZL TLEVET)

(Bl z i

BRCICEEYS T D L ) Rtk 2T o I A FETRE T — L 2 ) F 9.

4.5 BEEH Y 7 X IntegerVariable

BHAHIL IntegerVariable W) 7 T X TRIINET. BEEMIZ x £V )

BEERETDITIFLLTO L S ICRER L E T,

, INTA—=H a BT

=a[i+1] T

FHIE

R E4E NTT T — 2P AT L
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IntegerVariable x;

BEEOBKER 2 —FEICEFRTHITL, EEF7 TR Sset LIRFY 7 & 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 OAHDOEEZ I DEHEHIL, type=binary 5 E2HFTEREINET.
UFTE z £v9 0-1 BHAERLTVET.

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

gicrsits Y % [[ ETaiEs LT, siMPLE TREEMGEK L LT,

3
sum B L prod BEM RSN TWES. ROBITIE, ﬁ%ﬂ%’ﬂiﬁin =10 ZFkLCnE
i1

R

Set S;

s ="123";

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

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

EofihE sum BEEEDTICE LROL SR T

R E4E NTT T — 2P AT L



28

Set S;

S ="12 3";

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

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

3
wopTi, ] x =20 ZFELTVET
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 ="12 3";

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.

iia,b y, =10 zZ@f LT

WD TIE, iR S

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

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

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

ROE SRR TDHZ L bARETT .

R E4E NTT T — 2P AT L
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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=7j);

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

5
FAREZRNT, I ML HMHZHIRT 296 T £9. ROFITIE, %U%’UiﬁZXi =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, HKR Y x =10 , D> X =20 ikl TVET.

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 XFTH| 7 T A SymmetricMatrix

KFITHNL SymmetricMatrix EWH 7 TRATERIEINET. MHITHIBIEOER L, %t
MMTHIOREE DERITR 2 AT O MERH Y £7°. FlxIE, RO XD 22 ZRIEHRFMTH % E

FLIEWELET.
X — X+3 4y +1.52
- 4y +1.5z 2x+10y

Zo%E, LFOXSICRELET.

R E4E NTT T — 2P AT L
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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 ORI DERIT ET =AM onFhh—HICBHLTORAERL T ZSW. Lk

FLOBITIE [1,2] RAOPERSINTNDLDOT, [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 +1.5z2 2x+y

Variable x, v,z [ZIRF &2 T, BREIZK LTY Parameter ZEATNIE, 1THIDOE
FEFHELUTH>FELTEET. UTofEZE TV,

R E4E NTT T — 2P AT L
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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,3j));

/] L= & e

a["1,1,1"] = 1;
a["1,2,2"] = 2;

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

a["2,2,2"] = 1.5;

a["3,1,2"] = 10;

b["1,1"] = 3;

X[i,§] = sum(alk,i,3j]*x[k], k) + b[i, 31,1 <= 3;

X, +3  4x,+10x,

EEFRLTNDHFEICRD ET.
4x, +10x, 2x1+1.5x2] -

ZOFEITIE, 1751 Xz[

SFATANC R LTS, dilf e L COREEERN 2RI HEA T ET. FIECHEGKZHRT S
A, HIAIZ >= 0 2T A5MERH Y 9. ROFITIIRFTE] X OF1EEMEHIF %2 5tk
LCWET.

SymmetricMatrix X ((i,3));

X >= 0;

FDZE 0 ADA T T —lEEFAWDZ L TEET. Z05E, AOEITEDITH O
MEAREEZEWRLET. B2, ROFNIITH X OF/NEERED 2 2FD, X-2E-0 Th
HIEHEBWRLET.

X >= 2;

ROFTLBRITREY T

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

X >=Y;

BRORFATIN 2 —4F L CERT 5 F b T ET. BT, ROFITEHITH X, X,

R E4E NTT T — 2P AT L
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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)):

KFATHIBIROUT n I21E index= ZfFTHXENH D £5. [HBIORFATHIFNERO T
(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 LEETT A, 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 | "1"*B;

B = A.slice(2,3);

A

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,i,3)<A)) + bli,J1, (i,7)<B;

LFEOHITIX Parameter a, b OEENT 7 7 AN EZ D7 —AEZBELTWNET.
A Z7 7 ANVDPOHBRAICLSTEED a, b DIRFORBERENENES A, B THD
EEDLNTWET. PN TORENELRDOHIC, £E A, B 2T TN LLEY. *
7o, BREOGHZRTES T, TTHINORTFOHMZRTES s 1T, WTRLbES 2 NH1E
LS TWET.

R E4E NTT T — 2P AT L
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HAERIZUTO RS a7 =27 7 A viGabiniz& LET.

g o N w =

ZHE, ROITINZERZ L TV DHLHICHE L ET.

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

HEIRADEB TIX, 46 A OEFRIZ
{((1,1,1),(1,2,3),(2,2,2),(3,2,2),(3,3,3) }
A& B OEFHEIX
{(1,1),(1,2)}

TY. AL TUTOMLER/dHC LD,

A=A | "1"*B;

B

A.slice(2,3);

A A DEHRIT

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

A& B DEFHIT

{(1,1),(1,2),(2,2),(2,3),(3,3)}
L £

B slice() 1&, BAEO—HAHE LU HTHELAG L CVET. LofiTix, £
A A DOFEHEEREYOHLT, £A4 B ITELTVWET.

FRROEALET MR, (Al =6, [B] =5 &RDFELEN, FMOLIRDS Ly
W& IAl =27, |B|l =9 L2V, WETROBRERZLEL LET. FIATHORITLN R
XWBAITIE, N7 R DBENBE T ET

R E4E NTT T — 2P AT L
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4.8 17317 7 R Matrix
— R DITHNE Matrix &V D 7 T ATEREINET. M7 EREEC, —RITHIBRDOE
F#L, BRITHIOHEDERIIAN A AT H>MSLE NSV T3, Hl2iE, RO L H 7% 2x3 D74
EEFRLI-WE LET.
X+ 01
X = y
-1 2 z
ZOBE, LT LS IR LET.

Set sS="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;

1L FATHIDATOWRT:, 3 FHATHOFNOWFTY. Matrix X((i,])) IR ND “HIFNEHE
L CMatrix X(i,3) &322 LT TEEEA.

17912 7 A% AWT, EFTHZERT DI L BAMRETY. 2720, {WITHI&I1EER D,
ET=MAo0T N —HICE L TERE L TOIAMMESNERADT, FAHRITIZER
LILENTEET.

BEOITH 2 L TERT S &b TEET. FIRIE, KOBITEI—MHITH X,,..., X ;g &
—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= ZfTF20LERH D 3. FEHIOITHINEOIRT (1, 3) 121X
index= Zft5 LTIV EHA.

I ZTIEIFT o NIATHEATYIE S S I LET. [THROE 2 IXTHITTR, 1T
FIED AT 2 BT 5120%, AHEIN () 2 at () B EENE T

R E4E NTT T — 2P AT L
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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. ABTHIOEE & FERIS, 1TFIROERT LATHI Oy OIRT 2 8diks L ARl 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=oOfRAZTEN LR CERICHRE L ET.

17917 Z AMIHTHIERENERZRINTOET. OO HORNEETIIINE, HE, F
BaiT) 2 e TEET AR LOIBERIZITZENEN, +, -, * HEFIICLET. £z,
ITHNRNR 7 MARENDL DA CRELINI-HK S & 3”5 EMTEET. WH O
LRI, FRAHRITIT==2 v, REXFIFITIZ, >=C<=% MW ET. 17527 7 2 TIRT
% 2 OWNE L7z Expression 7 7 AL HBIENTEET. INF% 2 OFF -7 Expression
Z W TITHI ORI Y T 2 A 2 E R TS, 175127 7 22 b7 < THITHIEE T

RETY 28, 178127 7 AT ERBEL THAET.

Set s="1 2 3";

Set T="1 2 37;

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

Matrix X((i,3)), Y((i,3)), Z2((i,3))7

Z =X+ Y; /] FTHIDE L

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

Z =X *Y; [/ ATHNOENT

Z =2 * X; /] ATBN D E G

7z =X/ 2.0; /] ATHN DR A 2.0 THID

1THND R LA E B TIITHIDOH A KT RN, TR CII A AR LEbsr Z &
BHFT. THIOHTEOREZITINRAT BB TIIOBEESRHI S 2 121750 A4 X
WCHEHEEBELET.
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17517 Z 221X, INEEREOMIZATAIEA OB L E LTHESRLTWET. 1780 kb
— A GRHAFN) 11T tr () B, 178 0ERE 2L trans () B, 17RO NFEIZIE inprod ()
Bt LET. BIBORVEIZFENZET, Expression, Matrix, Expression 2729
.

K, ZHDOEBOERGITY. THIOEKE 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 DfiRE
d = inprod(X, Y); // 1THIONE

1TH01 7 7 ZIFRO &5 R BERRE R ST E T

.nrow () 1T#% int TR

.ncol () FE % int Tl

.row(const Elements i) i{TH % Vector THET D

.col (const Elements 7J) j 3B % vVector TH&ET 5

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

.printDim() 1THIDH A X&FKRT D

iz, FBITHIRHMATIZRBL LI WEAIZIE, Matrix 7 T ADY T 7 FATH D,
ZeroMatrix 7 7 AR UnitMatrix ZfiVVE 7. ZeroMatrix 7 7 A & UnitMatrix 7 7 A
I Matrix 7 7 A LITEW, EERET D I &R FTIIRHMATIIE LTHES Z LN TEE
. F, ATV VEESTHZ %< zeros(const Sets& S, const Sets T) R
unit (const Set& S, const Sets T) & Wo7lzfTHEITIICHNITIZETZLH T
EEXN
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Set S="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

NXNDOIEFITH] >= 0 WOk ET DL, TTHOTXTORGNFEULTHDL EVIE
BRCIEe <, ITHIOFEEMERIK E WO BIRICRSWET. 2oL x, TAOMFMETTF =
v 7 SNERADT, P26, IRICRDEIITEEREL THBLERH Y L7 (Nxnd
EFTH] <= 0 EWIHFBRET D &, —LfF L7 TFI0OIEEER &V O BERICHR S E
7.)

Nx1DITH] >= 0 EWOHFRBETHE, ITHOTXRTORGNEULTHLD &5 EIRIC
RSN ET. ZO5A, HiOIZ 0 UADHEEZFf > T 52 T TEEEA. (Nx1DI751 <=
0 EWVWIRBET DL, [THOTRTORANFELT THDL &V EHRICHRINET.)

Matrix IZIFANHB 7 7 A VDDA RET HZ &M TEEF. SIMPLE 7 —# X TTF—4
BEHZDZENTE, BWFERLO Matrix ThIUL, INF% 2 OFf o7z SIMPLE D7 —Z Z
ThHZ, WFHT 67z Matrix ThIUR, 1THIBEDOIRTORITIZ 2 2 M A T2IRILO 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, Nx1OITHE A% LD E LTHRWET. Nx1OITFNCKR L CRIERITHNER LN Kot
A7 FVIZK L TH AR TY . {AFATH0—ATH &L [FRRIC, <7 PVBERDERE, ~7 k
VOREEDEFRITANAAT O LERH Y £9°. Fl2E, ROX S R=RuD~7 PILEEFRL
ek LET.

X
v=|2+y
z

Zo%E, LTFOXLIICRELET.
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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 VIR FLVORFTY. Matrix CI13EAY, “EHIFEIUIARET Vector v(i)DEHIZ
LR L ET

BEORT Ma—fELTERTLHILHTEET. FIZIE, ROFITIENT FLv,...,V,
L TERLTVET.
Set S="1 2 3";

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

Element n(set=N);

Vector v (index=n,1i);

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

I TIEHRFAT NI bVERT MUGRE IS Z LIZLET. Matrix 7 7 A L[AkR
2, X7 MEORFERE L TR M EZRT 25E TSN O R at () BEEHE,
NT MO ESRT 25EIITATEIN [ 2 ENET.

SIMPLE TIINKILRZY b e NX1DIT8 & RIS WET. F77, 1 /o7 hLd 1x1
DATHNE AT T — % RO ET. 1TH10XT ML ORINELETIIE, 1THIRLDEE, <
7 MVIRIEOTEE, 17517 MV OIEE N FRE T,

BT PIRLETOHEEN 1 ORY MLERBLIEWEEIZIE, zeros () BB ones () B
BAEEWETS

Set sS="1 2 3”;
Element j(set=3);

Vector v(j);

v <= ones(S); /] BTODEZEN 1 ORI L
v >= zeros(S); -V Y%

diag (const Vectors) B¥A 1 2 1E Vector Z1TH DA ~7=1E T4 GHA1TH)

R E4E NTT T — 2P AT L
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Set sS="1 2 3”;
Element 1i(set=S);
Element j(set=S);
Vector v (j);
Matrix X ((i,3)):
) ;

X diag (v

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

IR L 7= WA ITIE, scalar (const

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

/] NI NIV ATT
/] ATANE AT T —

scalar (v) ;

e
d =

scalar (X) ;

— TR
WA

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
/] TEEK
/] 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);
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KIZ EOET VKT BT —F 7 7 A )LD BARGI 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
AT Expression EWoH 7 FATREINET. XAKOEXRL, XOMEDOERITH~

IATOMER B 7. HlzIE, 2x + 3y EWVWIHIREZERELTZWVWEE, ROXHIZFHRABLE
ER

Expression g;

g = 2*x + 3*y;

LUF ot idit v T,

Expression g = 2*x + 3*y;

HEOXE —EIZERT DI, £BEV TR set EIRF V7 T A Element ZHWVWET. LU
Topflcix, 3 M#HoX gr11,902]1,903] 2 FITERLTWET.
Set S;
S ="123";

Element i (set=S);

Expression g(index=i);

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

Expression Zff 9 FIZL WV ETF N OB EMMALT D Z LR TEET. W CEXDBMTE S
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HEBLT 5ET V1T Expression WD &, KIEICRE <72 £9. Expression 1IH< F

TR DM b Z BBy & L= b DT, Expression DEADHEEZ X 0 RGFERNER D EF T
HYFEHA.

4.11 i’°F7 9 A Element

INFIX Element LWVWH 7 FATRIEINET. INFLIIHEA X O 1 THYTHIHO%
BWRLET. £E7 TR set LOAT5HZ LT, A% variable, #lfX constraint ,
EH Parameter , BHMAHK IntegervVariable , X Expression ORITEHETE £
WTLEAZRICSEDITIE, 51 set ZAVET. BEXFTD s N LFTHLHFITEEL

TTFIWV.LLTOFITIE, 3 MoZE vill,yi2],vI3]1, 3 OEHK bi11,b[2]1,b[3] %
EFRLTWET.

Set S;

s ="123";

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

Parameter b (index=i);

WTDB% index 21X Element ZIET IOV IZ, D Element NEFEND Set
EETAZELTEEY. kOMIE, EOFTREFECEWTT.

Set S;

S ="12 3";
Element 1 (set=S);

Variable y (index=S) ;

Parameter b (index=S);

RFFTHEHEEAT D &b AETT. RoHF T
x["1l,p

6 i o & ¥
"1, x["1,q"1,x["2,p"],x["2,q"],x["3,p"],x["3,q"] ZEZLTVET.
Set S;

Set T;
S

"1 2 3";

T = np qn;
Element i (set=S);
Element j(set=T);

Variable x(index=(i,73));

—ODEARIIH L THBEOHRTEZEDI>FLTEET. KOFI T 12 O EHK
al"l,p,p"],al"l,p,gq"],al"l,q,p"],al"1l,q,9"],al"2,p,p"],al"2,p,q"],al"2
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;9,p"l,al"2,9,9"],al"3,p,pP"],al"3,p,9q"]1,al"3,9,p"],al"3,9,9"]

TWET. £ TIZKILT 2 2ORE 5,k BDEDOLNTVET.

EEEL

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;

FIUTOEIHFTNVT +— FTHERWERZFIZABRM S, RN —FFL TH

HOEZSNET. (RAFOHBEBFEKE)

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 WL T

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

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

ali]l = 2*1i;

WOPITI, BRI, +X, +X <5 2B LTOES. SHROLDE EET 5 DI E

BEAOEHOBOMERFL TWET.
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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;

ROFITHEL, BWEAFEA 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 TFTATRBIINET. IRFZ 7 A Element T2 LT, A
Variable, I Constraint , T Parameter , A IntegervVariable , =
Expression R EDRILERETETET. LTOBITIE, BRI 1,2,3 2EHRLTIHES S
EERLTWET.

Set S;
S ="12 3";

HEEHDOEZMIL, FAAR—ATRUDZLENLY £9. £7-, EEEKOEHL, HRE
BOTELXRFIITHOFNCTEET. UToXRITZ EOTRERCERTT.

Set s = "1 2 3";

LTFOFITIE 3 Mo vill,vi2],v(3]1, 3 HOEH b(1],b[2],b[3] ZEFHLT
WET.

Set S;

s ="123";

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

Parameter b (index=i);

EAEOBERIIIEREIZT TR, XFFNLMEAT L2 ENTEET. UTFOFTIE 2 A
DEERER zpl,zlq]l , 2 EOX glpl,glg] ZEELTWVET.
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Set T;

T="Tp g";

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

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

BREOLFINILT LS - XFTHLHLEITHY A

Set T = "before after";

EBDERIILFINEMEN LIcHE1E, MR Nt 58, IWRFEmacy 7 s x
—bF " ZHVDBENRDY FT

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

—E L CERTAEAITIEF T LY +— N THATIRWTEEA.

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

HEEOERICHREEZRAWDEAIL, .. ZHVWAETERTOEZL2Z BHICRE T2 &
NHEETT. U FDOZo0FITWT b ERE 1 206 10 THRESNAES s Z2EHZL TV
ESC

Set S

"1 .. 10";

Set S

"1L2345678910";

TRIFIE A HHAE, LR BHHFREE D L IETE EHA. KOS
#Y T

Set T = "a .. k";

HLEDOERIL, TETNT 7 ANVNTERETDIUMNMS, T—F 77 ANANOEZLHELHY
F79. UTEBEAREK 1,2,3 2EHRELTL2HEAE s OERE, 7T—F 7714/ foo.dat NDH
52 26T

ETTNVT 7 AN

Set S;

foo.dat W

s ="12 3"
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AT T AOWRERIT, WRIICEE LR L, TTAT 7 ANRLT —Z 7 7 A VDI
WO HEMICERINET. 2% SIMPLE O HBEMRAMREE L IFOVET. DL FOf] T,
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 ) NT a DEZEDZHELREBETT.
EFT)IVT 7 A IV

Set S;
Element 1 (set=S);

Parameter a (index=i);

foo.dat M

HOBEAETELIZWEAIE, 5128 superSet ZHWET. UITOFITIZES T BES S
DI EETHL I L EFTB L TWET.

Set S;

Set T (superSet=S)

HOLEGITH L TERSNIDIRFIL, TOHMEAIIR LTH ABMICERINET.
INFEMAEEGDH (HDHVTEHAEEGLSL) TELELWEAIE, £6 L IRFOaEME
ERIEE <, > 2FALET. LTFOFITIE, EHalll,al2] I -1 %, a[3] 11 %
HELTWET.

Set S;

s ="123";

Set T (superSet=S);

T ="12";

Element i (set=S3);

Parameter a (index=i);

ali] = -1, i<T; // i ¥ T IZ&ENDLHE
alil =1, i>T; // i M T & ENRWVWIEE
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SERNOHSES IS T HI21E, B setof AL ET. setof BHOE—513K
T, B8R THAVNERND Y 3. BEOEY EITESTT. LLTFOFITH,
G s OFTEM ali]l > 0 ZEIZTEEOLNDL, £E5 T ZHEIG L TWET.

Set s = "1 2 3";

Set T;

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

al2] = -1;

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

Il
—
~.

EEOBERBERET HITIE, card BEEZMEALET. card BEEOEKY EIX int B
TY. UUTORITHE, B8 n IZEA s OEEREHEMHL CWVET.

int n = S.card();

EAITIIMIC b A AR H Y £33, FHEAEOBROHEIIA~ =2 7V ClEERIN L T
WET. FEMEEBMWAEbE T I,

4. .13 [EFFE A7 7 X OrderedSet

EENOERITIEF N ED bNTZNEFEAIL Orderedset 7 7 ATREBELINET. £H5D
PRICOLEDZNV—TERB T HEEI21X, 2@ OrderedSet 7 7 ANHMH TT .
OrderedSet 7 7 A% Set 7 7 ADKEZETHLTEY, MA TROEENMENTEET.

o first B NWAFRE ORI DOER LI

¢ last B MEFEEDOREDEFRE 2T

¢ next BB ROEHREIRT

¢ prev B RIOEREZIRT

¢ position BA#y BEHROME (FEHMZEWT L) KT

¢ elementAt B & ((IFEENZERTLIHEE) ICHLERZIKRT

Ctt OB E L TOT 4 —<y MILUTO LI IZRY £7.
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// OrderedsSet M A1 /N

Element first(); /] BANDESE IR

Element last(); /] Wtk DB AT

Element next (const Elements& i); // BEFE i OKROEFREIKT
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 AZFIHATHHET, WilbXW L AREXZRV LD Z LA AIEETT .

OB T b AR~ZE X X, <X, X, <X, X <X % OrderedSet FRHL TR 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();

BEOFEMA 1 1=5.1last () X i=s OHBEERINT 272D TT. ELOFITIE next B
L last AR LELENR, UTOLOIZ prev B L first BMEAERHAT AL
HTEET.

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

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

EAOBEENEETIIRWEGEA, LD L 912 OorderedSet ZHWAMENH Y F9. L
NLULESOBEZENEHOLEIL, RO X DT Orderedset ZHW/RWEER S AIRETT .

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

Variable x (index=1i);

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

[FERICIROFER & ATRE T

R E4E NTT T — 2P AT L



48

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

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

BIUNOBERN LR HDEGEFAT 24546, FHRCBOT i+1, i-1 HOERMOH
BRFEHTER2WED, OrderedSet DL IS 250 WE2BA TY.
ROFITIE, M alpl,alqgl,alr] IZTHLEH 2,4,6 (2 FOM) ZRELET.

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 1i(set=S);

Parameter a(index=1i);

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

HEEOEZENEHTHALEEIL, RO X HIT OorderedSet WA WiEdk & A[EE T, LA
ToOFITIE, T alll,al2]l,al3] ZFENEN 2,4,6 (2 Fo8M ZRELET.

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

ali]l = 2*1i;

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

FHEE Sequence 1F, HFEBIINRTEEEZRIATH2ODOHLOTY. 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; L[A%

A HMED 1 TRWKBEREEZ IO BRICHEM T .
BHESR sequence IFNEFEHES Orderedset THIH AIREZ2BI%L

// Sequence D A L /NEEL
Element first(); /] DB T
Element last(); // B ODERZ IR

Element next (const Elementg& 1i); // BEFE i OROEFR%

(
( kA
(
(

X
Element prev(const Elements 1i); // EH i OFIOERZIKT
int position(const Elements& 1i); // BEHF i OMEZIKET

Element elementAt (int p); // HFTp WIHIEHRELIKRT

ZRAT L ENTEET.

4.15 &

L, FIHIXCRAT ( variable DOHIHIER E, Parameter DfHRE,
Expression OMEETR) OAMNITR S, WFTOI #HPHEHIRT 2¥EEZHLET. &K
OFITIX, EHalll,al2] I -1 %, a[3] I& 1 ZHFELTVET.

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

ali] = 1, 1i>=3;
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FHERITITF S ==, FMAES <= >=, A% 5 <>, A= 1= HEFPEHTE
F9 @HHRNITHEATE 2013, F5LEAMMAFZORTT). 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));

< > FEBICHTIABERATLIHEAE L LTHHEAINET. UTFofITIE, T
alll,al2] I -1 &, a[3] 12 1 ZEELTWVET.

Set S;

S ="12 3";

Set T (superSet=S);

T="12";

Element 1i(set=S);

Parameter a(index=i);

ali] = -1, i<T; // 1 B T CEFENDI5E
alil =1, i>T; // i N T IZ&ENR2WEA

FMAUE setof BEEME - THAES ZMAT OBRICBEM S E 3. UTofITIE, %
B S OFTHRM ali] > 0 ZW/TEREORNS, F£E5 T ZBEFELTWET.
Set S = "1 2 3";
Set T;

Element i (set=S);

Parameter a (index=i);

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

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

FMAXFLEZRO &9 2R T, ss, || THET LI ENRTEET. LN, not, and,
or ZEWLET. ROFITIE, EHbl1],bl4] & -1 %, Db[2],b[3] I 1 ZRELT
VWET.
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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);

BEBEO—ITIE, UTFOLIICRERTIHELTEET.

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;

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

4.16 D IEEIE ifelse
Moy EREOE, KBNS L o CERMP RS BRI Objective XA Expression & T

X*, x>0
EBTHEOOLOTYT. RoOFITIE, BRI f 2{0 <0 % ifelse B ZEMEH L TE
XS

ELTWET.

Variable x;

Objective f (type=minimize);

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

ESEEs) ﬁ%ﬁ%%wéﬁm,ﬁ%@%ﬁﬁﬁﬁé@f@%boﬁ%? ECTHHVERDD
T PrAVBREIEITE R TT S FTRE TR WD, SR E W CERR T 2 LT T
FHA. UTOFNEEED TT.

Variable x;
Objective f (type=minimize);

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

C/CH++ |

—

SIMPLE TIIROEEA & HIERAESN ERINTWVET.
BIFALOLFEUTY.
+

FNEFENOEWRI S0 5300

Pl

- /
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
RoOFITIE, #RHAAC <=11 ZRELTVET
4*pow (x,3) <= 11;
BRI pow ZHWD E, BIZREN 2 Tho Th _KEHHEMEE XA EINT, —&KD
FARTE 2 T
FRE pow ZHWVARWTF IV,
N—=Tar 9 XTI AD
5T,
erf (x) =

AR erf ANBINENE L
J.e’tzdt , Xe[-o,0]
0

L SN E Y. CREERIEEROT7 VI Y XA asgp FFHATAHEITR

RRAEBIBUIIR D L D ITEFR S
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5. HFERFEBE Y VN wesp
5.1 wcsp ZHWABAEDEER

T XNE L THHFRE Y VN wesp ZAWVBEEICIE, o7 3 XAERY
1 DIXEEEE Variable ZFAWVWAZ &R TERWVWI L. 91
DR B BRI BN TMNERL TR v Tons 2 & T3, T THLSHPILE

KO MOHIRBH Y F9.

ER

53

wesp I8 %E LT 0-1 BEEE ( type = binary & L7z IntegervVariable ) & B
W24 ( Discretevariable ) ZHWTERL L ET. WAL, 0-1 BHEEEH TRV
HEEBIIAND Z ERHEEFA. T, wesp THWAZ ENTEAERERLZHHALE

R

BREFRL SIMPLE KD FF HeE

EEBLESE s Objective HRB sz &S
[ESE Constraint (S
T Parameter EBE RS
BRI IntegerVariable BRE RS
A B sum S kN

. BT 2 HEUCR LT, i
= Expression N

ORI Z G2 %
R Element WNFERT
L Set O < FH 2K
NEFFEE S OrderedSet BHRMINEF A oG ERT
BIES Sequence EEEVN NS I AEEERT
SN il K AL A IR 2
- . XHNC & o TERD R/ 2 B

S5 I B ifelse b B B NS
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— Rl 2R

I — FilFI B

semiHardConstraint

T In— FlfIZ RS

V7 MK B softConstraint V7 Ml ERT
#9= HEe LT, 0-1
LR Boolean Hillx =2 514K %

Y
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U CHlR A/ NUS LT3 0 #CH NS AU V0Tt LE 3. wesp 1A H DR
Ba~F T4 L LCRML, ~TAT AWML BRDIEZEZRT T LITY XALTT. Pty
AT 2 Numerical Optimizer OWELTI DT LT ¢ ZFHT D BI/NEE LT 280
BC, BHELTHHEZITWET. Lo, [0 >=1 ] OX9RflRdsHfEx (v
T4 1) ERVETA, T 0 >=0.99 | V)X RERRIEHINENTZL TS ()
NT 4 0) LD ET. ERLOERR T/ T BB ET 20 ED H 5 HBYREECCHilH
CBL T, #4257 IXE) [CRE 7245 ( 1000 72 H3/NEEE =HiE THB
IZ72%) i T MRERH Y £77°.

5.2 BHJREEZ 7 A Objective

wesp FIARFCYH BRUREEL 7 7 2 objective ZHAWETA, 51% target TR THMH%
BETLHIVLENDY 3. BB target THEINZEZ FlRl- 72854 (KRB
DOHEEX LIS 72354), wesp IXRMEMELKT LET. KOFITIE, target (2 10 %
HELTWET.

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

target OFWIREIL 0 T, BHRMIZ target ZHHELRWEEIL target X 0 TH
LERRESNET. T72bb, RO ZOIXFEUEKTT.

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 —4# defaultObjectiveTarget THETDH I LHTEFET.

options.defaultObjectiveTarget = 5;

Objective DF|IHTD target fHE, /T A—4 defaultObjectiveTarget DfED
Wia LI alE, Objective OSIEOED T METRSNET.
HHIB S D EMII/NT A —H defaultObjectiveWeight THRELEI. WROHITIE, H

I UEPBIGIC R E S RS RVE S ERE LTSS,
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WD EIT 5 ZHEL TWET.

options.defaultObjectiveWeight = 5;

/XNT A—% defaultObjectiveWeight OFHAfEIZ 1 TT.

5.3 H#=X2 5 X Constraint

wesp FARHCIE, 2@ ToORKRITRO 3 >OfEIC T ESLET.

¢ = R

¢ B I— Rl

¢ V7 MK

= R ST, b B L Ti7e & HiR (72 S 200 0378 5 220 ilkE) o
Z&TT.

I = FRIR & T, = FHRRORITESL LTl ~&filiio 2 LT, @,
WP SR T X B RO —EH 2 I N — FHINE L, FEITATREDORRK Z &
IN— FHEFICH LT D Loz LET.

V7 MiRIE, BRER S - L BIRLS, LT LM TREILIRVA, TEHETwMIZL
TERLWHIFKIRD Z &L TF. 2ok, V7 MKRL, SRR OEKEN O~ ALT 4 BE
FEL, TORSTIAT 4 BRR LIS RDHIEE LS TTEDRETHINRENMZ Lz &R
RUET.

W% ETIE, 2 TORFRIIN—RHPREL b ET.

5.3.1 N— Fil#IB%% hardConstraint

hardConstraint PIEEMAT 2 &, ZOTUBRICHEBE Lz To— Rl e L
THFbE7.

hardConstraint () ;

sum(al[il*x[i], i) == 3; // ~—FfKERS

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

5.3.2 & I — FHl#BI% semiHardConstraint

semiHardConstraint B EEHA T2 &, TOTLBRICHBR LZFHKITE2 T I —F
flR e LTibinET.

PR OER B D DTV T ¢ BOFFE LT HE 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 BMAG X725 (/XT A=) I XV HIKROER EO
FHEARTA—ZOHREL 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);

72770, BIBUIATHATHRELET. Z0, V7 M NMINOERELY x L35&, =0
V7 MEKIDRF LT 4B 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 & ZEff]
% 3 51 DOEN
softConstraint (w,a) ==> softConstraint(w,a,0) [p = a*x*x*weight L&
iffi ]
Rls,
softConstraint (1); // softConstraint(1l,0,1) &Z&{f
softConstraint(1,2); // softConstraint(l,2,0) &%
LD ET
softConstraint B, & 2,3 BIEEAKT 2O HBIHKIC , -2 ERETEE

I 2nEho— FiilK, EIn— PRI ET.
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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
THHEE, BOITICREBR SN b OBREEISNET.

N—=5 28, 9 @ softConstraint PIENIE, softConstraint (int weight) &9
HFEEHOHRAETLIL. N=V a2 10 b, ERRO X H T A= ORI/ >THET.
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—
2.8, 9 CERLL7ZET VD softConstraint BT X—Y 310 THEET A MNET
HYEFEA.

5.3.4 N7 A—4# defaultConstraintWeight
/T A—X defaultConstraintWeight ZHAWDH &, T NVT 7 A /L THET B HIF
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— RNl & L THbhET.
defaultConstraintWeight O EMEILX 0 T

/NT A—4 defaultConstraintWeight & Constraint B8%% ( hardConstraint B
¥, 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[il*x[1], i) <= 100; // »~—FK#lE4d
semiHardConstraint () ;

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

sum(e[i]*x[i], 1) >= 15; //EHA 5 OV 7 hilfE 725

5.4 BEEHJ 7 A IntegerVariable

wesp BRI, 0-1 BEEEOALFIHANAEETY. Bl Integervariable % F|H
THBICIE, BT HIRIC type=binary T 2MENH Y 3. WBEOEEELEZNND
ZLIITEEYA. BEOBEEELEFIH LI2WGAIE, BEZ S Discretevariable & H
WCRIRT2MERH Y 7. FlziE, 0<x<10 27 BEEKE ED WA, B
OFFEFHEET L TITIRO L 9 IZFElR L E 7723,

IntegerVariable x;

0 <= x <= 10;

HEBAEE Z VTG, IO X9 2Rtz £

Set sS="1 .. 10";

DiscreteVariable x (dom=S) ;

5.5 BEB(E %7 5 X DiscreteVariable

B EL 7 7 A DiscretevVariable %, wcsp CTOAHF|IHFREREHREFR TYT. L7T5]
BUZEFR dom ZFFOMENH Y £3. 513 dom BES Set, NEFHES OrderedsSet, #
PIHEA Sequence HfET Z LICLY, ZTOBERERIRY GAEOFKFHZ EDFET.

WOFTIE, 105 3 FTOMEMOEERAES x ZERL THOET.

Set s="1 2 3";

DiscreteVariable x(dom=S) ;

BESE S DiscreteVariable DOEHRBIL, YT LHEBETHAILEIIH Y A, IROH)
TlE, 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 ZMUDBEZAR yI1],y(2],y[3] ZEZLTVET.

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

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

5.6 EEANEEL alldiff

BEEARREE alldiff 1L, IFOZ OBFBZEE Discretevariable Z5#ICEY, £
NENOMENRETHRRD] EVWIHHNEEZ DN TEET.

WOFITIL, WTEEREDFRCERERNRET D, MSEK y 252 F 7. alldiff B
BiZkY, yi1],...,y[10] ZETEZRLME (1,...,10 DEID) ZEWY £

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

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

BOIBOWTIE, BT HILbTEET.

alldiff(y[il)-

alldiff BA%osIEIcX, £HERXE L5252 b TEET. ZUTLY, alldiff B
PERT 2EHZHIRT 52 &N TEET. ROBITIE, yI1l,...,v[5] £THE, 2TH
ROEERD X OITEDTVET.

Set S="1 .. 10";

Element i (set=S);

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

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

GIREN G LEBEIE, B SRORFEAET DD LRTEE A, FIRIT, KOBIE
#YTT.

alldiff(y[i],i<=5);
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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 IE, IWFDE 0-1 BEEHOF T2 T% 1 ITEELEWEGS
WCHWET. FEOFRGRIE 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);

BSIBOWFIIEART L b TEET.

selection(z[1]):;

sum BKEZFA LI2GaE, ROX ST £7.

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

selection B DBIEITIE, FHXERET L2 L TEET. IROFITIE, z[1],2z[2]
DHIHL—27C T % 1 ICTHEIFRELTWVET.
Set S="1 2 3";

Element i (set=S);

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

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

* selection Bz MWEHA, WERIICIIEIO 0-1 BMEMAE HET 280 (oD OBEBE % HET
D, NHLHEA SRS ET.
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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 % Boolean

7 — )V Boolean X, BIEICEH 2 7-HIHXICK LT, TOEMBAEZHATEL 0 (AOHZA)
N1 (BEoLE) KT TT.
Boolean (FIf=); // 0 2 1 %KY

WOBITIE, BRI 1 00 4 OBFBEES x(11,...,x[10] 2BZxFT. LLFOXT,
x[1],...,x[10] OFT, 3 KORESWEEZRLFENTELHDE, ZFRKTHL—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 [ZEIVREONHEF a,b,c,d (BEHEEE x([a],
x[bl,x[c],X[d]) ZEHFEL, ken WKEIVELNHLEFEOKIL 2 D THLHEEDTNET.

Set Workers="ryu ken guy";

Set Tasks="a b c d";

Element j(set=Tasks);

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

sum(Boolean(x[j] == "ken"),3j) == 2;

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

5.9 &/ (K) EERAERS min, max

/MEBAFRIE min KO KERGEE max 1%, WAFAT SR OERHO )
b/ (R) ObDOEZRTEETY. UTFOERIZZR> TWET.
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/] IRFOFPIZ D 5 i/IME

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

Expression max (I, #FFAEEIFOD) /] ROEIZ—#D
Parameter max (EH, ®EBETY) // BV EIFESESX

min BIEL, max BARUIMLOPER L B v P EWL OO SICEBREMM T2 &N TE

E3c

BB BNEHXTHY, HORPEEEEOOEAT CEEN AV LN TV WA T B
A7 A Numerical Optimizer THMILEIAEZAT O RNMEORELZITWET. ZOGLAIX
wesp BADT LT Y X LATHEHTHZ L HAEETT .

FPHFRE L NZEBR AL H/ER, B0 BB ROGEITIE, Sl b RS E BRI R
FIELET. Fl ﬁmﬁﬁfﬁka%I%EIU CEEDE ERONGEIINE THRERI 2240
AT RO RERNT r—~ ARSI ET.

OB TITHERELEFREO THar V) OMRICINAESND ] W I flf%E nin BEZE AW T
FHLTWET.
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Set Mesh;// Av v affs
Element 1 (set=Mesh);

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

[/ A vva i PR ICESNDRBIE 1 25 TRVWARLIT 0
IntegerVariable x(type = binary,index = (i,3));

/) MR BERSNLROE 1 ShaniabiE o
IntegerVariable y(type = binary,index = 7j);

/) Ava i b fiRk § E COMEHE

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

/7 IR, BA YT 2T 1 oOMERICKISEN D

selection(x[i,31,73):

/] A va i PBIUE SN iEE £ T ORERE
Expression res dist(index = 1i);

res dist[i] = sum(x[i,]]*dist[i,]],])~

/] 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 UAADO T LT X LGERIRIET, UK L min BIESC max BIEE WD X9 72 gk
EATWIEWIGAIZHE, ERROBEFLIRIZEB N T2 A P TRINTWD K9 ICIERE itk %
AW WEf 72 E S A NFELET. min/max BEOERERLRMICONT, L0
X nuopt-support@msi.co.jp FTEHEWAEDLEITEZW

5.10 &/ (K) EZERAZRZ2BE T 284 argmin, argmax

e/ MEZ RS A RS T D5 argmin, I KMEE RSN E RS T8 argmax (3R T
FENTERKEONEHEO F b/ (R) ZBRAIRA T2 IR T T . L TFTOMLEERIZR->TnE
7.
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// WFOHPAIT T D I/ MEE B D
Element argmin (B, ®EAFEEILD) // REVEIFFEDORZT
Element argmin (£, ®PHIEELOY) /] RVEIIRFEDIRAT
// WFOHPAI DT D R KEE T D A
Element argmax (FJER, ®EAEILT) // REVEIIFFEDOIRZT
Element argmax (B, ®PHIEEL ) // RYVEIIEE DR T

argmin BH%L, argmax BIEUIIMOBIER & B v @R EL OO SICERE=RHAT 5 &
MTEET . E, fvh (R) HERL2APERD > 7258 ITZF 0T DR FE il o
WKLUET.
argmin, argmax (XA TFIZHT AHEHFETTAR—RFLTEY FHA.
WCSP LSO T LTV AL
ZEH DR
EEDORDOIRAT
EBOTORAFELTHERA LIS B O ER L LR DR

5.11 &7 v v MK count

S am 2T ROBEZBGT 50 7 B count X, RAFATT b2 AKPELRHD
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 BAEUIZ Lo T, FRHIEHZR WD Z L <A LiF 52 LA TE 20 TRIER
BEOWEMZR < Z ENTEET. HRIBES softConstraint THWAHEIZIIA X & 2 —
VAT 4 7 AOWHEIZED ) A XEMZDHZ LI X THELZM EEE5Z ENAEETT. LA
TRHICHA L £

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

Objective obj (type = minimize);

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

ERRDO LS RO EIC ) A AOBNIAZTT. UTOL S ICHMBEKEZES ML 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[i] <= 5,1i)*M + sum(x[i]*rand[i],i);

FFEANRT A =4 rand IFEEREBEAEE L TWET. M IZENBEEOE “HNE - HITE

B2 RFESRNEICTEEDDOARr—I U ZETY. 20Xk 5125 & RIEISEER B+ 5
LEanHD EFTOTERL I,
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6. BRHIKMMERS Y a—Y  TRIEY VN repsp

FIHFISE AT V2 — ) T E 1

¢ BONDIEENFEL, —EOER T TEND DREDIEEDTE TRZI % HK/Mb$ 5 8

* DB DK ONDIEENFIEL, —EOEPT TEN L OMBIEN % f/Mb7 5 M8
DZLERLET. HPIU AT A Numerical Optimizer TITEREHIME A7y a—1
Y IRIEY N repsp ZHNWT IO OMEZES FENRTEET.

6.1 rcpsp DBRER

BIREIRE A 2= TE Y AN repsp ZFIHT 2120, B3RO 3 DOREK
BF#  Activity, ResourceRequire, ResourceCapacity ZEFe LT ILER D FHA.
ZD3OOHEREROEGREZRT L, LTFTOX D 2KIZRYD £7.

ResourceCapacity

HIES

A
A 4

A
A 4

TERES

TEREAIT, T3 LRI IUT RO R WEE] DS N DEAETYT. IEREEEDEFRE
(ZIE, FEHT D ULBEOBNMEENE TN TIWT ERA. B— FESIE, [EEICHT D300
B DO ESNDEAETT. EEICHT XU OFEE, rcpsp TIEE— REMEOE
T BERESIE, [E— FORMICKLERER] ORI N2EG6TT. repsp 2FIHT S
BRICIX, £F 20 3 BEORGZERTOLERDHY £

wIZ, TEDIERE EDOT— FTRIET 57200 ITHET DA Activity ZERLET.
rcpsp DRETHDIE, T Activity DETT. 6, [FE— NIEOERZ LD
EVE LT A0 IS T DT ResourceRequire ZEDET. &HEIC, EFIZENZT
FIHTE 20 YT 5EE ResourceCapacity ZEOET.

®— R

708, rcpsp CTIEZE TR/ MERTE &, BN/ MERIEA R > Z &N TEET. &5
HEWO ML, B THEELET.
rcpsp CHIHT 22 LD TE M ERIILLTO@®EY TT.
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W ERA SIMPLE HNOD£H BERE
ENEHIESE-s Objective ENO) S e
il Constraint HRRZE £
T Parameter EAEFET
At P 5 B sum D kST D
. , BT 2 8o LT, fliE
= Expression
R DERBLE 52 %
/N Element R a Rt
8B Set NFOB) FuPl A&7
S M NE : =
B Orderedset ERMNEF 2 FF oG a2 &
»g—
B sequence GHERRII B TR
ES L= HFIERARA L ZHIR T 2
v 7 MMEFIBE 5 softConstraint V7 MK AT
. " filxNzsde LT, o0-1
7 —VEEK Boolean
IR
o BEIRAEEEN EDE— R M
T T4 ET 4 Activity
WDMNE WD R
s , E— NOFIBIC LB &R A
R ResourceRequire
#zT
_ FIHI ATRE 72 & IR D BRFUIE A
GRS & ResourceCapacity +
E— NIERBI%K modeOrder F— FEFZFE—ICRET D
TIT 4 BT 4 EE
fixActivity TIT4 T4 EEET D
B
TIT 4T o EE . o TIT AT 4 OEE 2R
unfixActivity
fiR bR BA %L T5
Ho N Fx¥—Fh Gantt e b Fr—brEHNT5
AT —H A RcpspStatus O EZRTET D

LB, rcpsp TOARFIHARRERERESRE, HDHVE rcpsp THWABARICEREZET 1%

RERICEA L TORHHLET.
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6.2 BHEEEZ 7 X Objective

rcpsp TiE, MEDOIEEDTE THZ, #WENLO 2 D AR 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 AMERTEEZ 4 5 1218, RO K HITED F T

Objective = tardiness;

% OEEOTE TR /MU Z % 9 560%, BRBICEAZRET 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 OFFAEIZ 1 TT.
RN B/ IMERIEZ T O 5681, BBEICEAZRTETHFILTE EFHA.

6.3 fl#27 7 X Constraint

repsp EFATAEEIZIE, UTOL 572 b00RHKE LTifbhvET.

JEATHA

ELHTSEA T A
¢ Activity DEFEIZ X BHIK

[F]—&— NNEFFRIRBEIEI L 5K

[ B K 2 K
Hev 9 B e OV D58 T Rl MU GE T Rl MERTE) o856, filx=tic
BHEXRETDHIENTEET. ~"—Ffilk, EIN—FllZRET LI LIEITEEEA.
R LT Y 7 MK ERET HI121E, softConstraint BEEH AW II/RT A —4
defaultConstraintWeight ZH|H L £7.

MW R/ MERTEZ 0 56 121E, HIRRUCEAZRET 22 LIETE T, 2ToflFKIn
N— FHF & L THRbIvET.

*

*

*

*

6.47 7T 4T 47 TR Activity

EOEREZEDEFE—RTITONEEDDLT 77 4 €T 41F, Activity THRHEINET.
Activity I& rcpsp FIMBEOZELBUTHYE LET. £— FEEIE, 518 mode THX LN E
ER
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—~

WOBITIE 4 DO a,b,c,d IZHTDHT 77T 4T 4 xlal,x[bl,x[c]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/ MERIBEZ TR 5 5E8120%, % Activity [T 58] (% Parameter THR
BHENET)Z5H duedate THRETDIMLENDH D ET.ROHFITIE, 4 DO1E¥ 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;

FAEFEITKT L THID 2 TAlRERE — FEG B R LR 2561F, 513 mode ITE— FEGEL B
AFET. ROBITIE, ¥ a 1TF—F 1,2 /¥ b 13T —F 1,3 1E¥ c 1TET—F 2 1B
dITE—F 3 ZWMDZENTEET.

Set A="a b c 4d";

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

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), ERTEITHIF

TATHIR &1, HDEERLTRIOEE L 0 IRICEMEI N TORITRIER SR, LI
Koz LT, ATHIFNE, 77T 4 BT 4 Activity BMOARENX < TEHINET. kO
BT, 1F¥ a 13E¥E b IKEBETH L2k L TV ET.
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Set A="a b c d";
Activity x(index=i, mode=M) ;

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

FATHIHKI D% HI21L, FMERZAT 2F S TEES. ROFITIE, B3 a,b,c 13JMEH 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 W 2 €28 parameter THEETX 7. LLTOHTIE, £
¥ 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, FEOERZMHE T RN TIID DIEENBIOEEDOEKITKD, L)
Hilf 2 RBL L E3. EAETHRIE, 7277487 4 Activity BIOARER << TREIN
£ EAVCITHRNE, BT RAR/IMEBBETORMEHT 2 Z &N TEET.

ROFITIE, 1F¥E a,b WTHLHER x 202556 (EHL00EF X BRLERE—FE
BAGL7258) ITI3EE a 131E%E b BT 228 2b LTV ET.

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

6.4.2 Activity DEH

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

Activity.endTime // 1EEDK TR
Activity.processTime // {E3OFTEHAM]

Boolean (Activity==3F%]) & Activity.startTime & D
Boolean (Activity==XF%]) & Activity.endTime & DFF

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 BT 4k L THBT DT 77T 4 E7 4 sinkActivity
N, KxHEWIZERZSND.

6.4.3 FIHIEDORE

PERRIZBIT D Activity OFIHMEZ RN S 2 2F 0N HKE . recpsp OFIHES LT
HZ5FOHKRDLbDIE, LFD 2 5TY.
// ALEEE— R
Activity = XFHIL, &R
Activity = Parameter[, =)
/] AEEY A

Activity.order

BHUE

Activity.order = Parameter

EFe 2 2l%, solve () — /L ENDENIEIRLET.

fEEEY X M &1L, BIEEDIENITH Y, AFTV a—ANERENDEBEOREKIZRE SO TT.
rcpsp TIX, ZONEFIZHES T, BIBREZADBIAICRES N TWET. =721, UTORIZIHE
BT,

1. MIEE LTHXTWD b0, FEY R NADIEETH Y, PIHLIZRTOT 77 ¢
T 1Tk LT T ORI IR 5720

2. FATHIN ¥ 1 < 1B¥ 51 BPEETIHAIE. FEEVAROFT, 4135 £
HIGITALE LT e 5 7e 0

3. ERTEATHE TR ST SR EEOEEGIE, FEY R hodcHlli LT T iuE
A SR
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6.5 LWEEJRY 7 X ResourceRequire

L' — RIIKT HHLEEOEIL ResourceRequire 7 7 A TR TE L £ 7.
ResourceRequire 1% rcpsp FIARFICHERERD—>TI. T— REANSIH mode T,
BIREEHIEL resource THXOLNET. £/, T— FHLARED O OFRRIEFREH 2 2R - #%00E
FFHE S 23514 duration THRALNET. Zb 3 DOLIBITETHRET 2LENDH Y £
7.

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

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

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

WOHITIE, F— KN aonly, bonly, both FNFIIZK L THELRER a, b ZTDT
WET. BE—FIZETHRM 1 TKbY, T—F aonly IF&H a 2 1 WM, ©— F bonly
B b 2Y 1 #IM, ©—F both IF&IR a,b O HFA 1 FIMMLETHLZ L E/RLTH
ESC

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

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

(
req["aonly,a,1"] = 1;
reqg["aonly,b,1"] = 0; // il L72< CTHLEW
req["bonly,a,1"] = 0; // st L2 THEW
req["bonly,b,1"] = 1;
reqg["both,a,1"] = 1;
req["both,b,1"] = 1;

VEEJR ResourceRequire OfEIE, MHRE LW SE 0 DRESINET. Eiofl
TIE, FFICRET H2REOMTN ATH Y £

MR EMAZ 0 LISOEIZT 121X, BIE defaultval ZHWET. ROBITIE, HIH
REMZ 1 1L TWD7ew, EFLofIT 0 ZREL TWEETOARET HMNENH D £7.

R E4E NTT T — 2P AT L



73

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 L7z

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

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

WOFITIE, E— Faonly IFEMW a 7 3 #ifH], £— K bonly &I b A 3 Wi, €
— R both IT&IH a,b O HH 1 WIHLETHLZ LERLTHET.
Set M="aonly bonly both";
Set R="a b";
Set D="1 2 3" // #WIM&&KT

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 BEJRLIGE 7 7 X ResourceCapacity

A EIROF| AR REIR FE %2 B R4 2 EIRMtiE B 7 7 XL, ResourceCapacity THRHAX
NET. BRESDEL resource T, AT v a—U v 7RO %22 HRES D515
timeStep CTERIEINFET. EHLLOF[HLMLETT.

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

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

ROBITIE, WIF 0 225 10 (2 LT, B a,b TWFbEEH 1 ZIFHAAETSH D
TEAEFLARLTVWET. HWIFESIX 0 BEVOESTRITHIT R FHEA.
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Set R="a b"; // BHESL

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 YWREEIT 0 TT.

BRMERICITIESEZRET 2FNTEET. ERITIE weight THRAET. KOHFIT
%, —HHCEAR 10 ZRELTVET.
Set R; // BIHES
Set T; // WiIRHIEA

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

5% weight (ZIZEZK Parameter 252 B5FHLTXET. KOBITIE, BIR a 1T D
B EICIIESR 10 2, EIR b ([Sd T2 BRI RICITEA 20 252 T0ET.
Set R="a b"; // HHESE
Set T="0 .. 10"; // HIFESE
Element i (set=R);

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

wl["b"] = 20;

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

6.7 F— FEFE# modeOrder

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

WOBNE, fE¥ a BE—F 1 ZBMoHEICIIEE o IT—F 2 2W5%FE. £72, F¥
a WE—F 3 ZWMo7HEAIE, FE b IFT—FR 1 ZWMAHZ LamibLT0ET.
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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"]);

/L=
IX1EZE a,b

B3 a SEE b OF—FRRILTHAE I ETBRBRLTCWET. (EL, ZoEl
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
DL, 77T 4T 4 BEME fixActivity ZHWVWAHHET, EHANTRASNTWAET
EETDENHRET.

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) ;

WOBITIL, E¥# b UAADOETOEEDOKR TRAZ 10 ICEELTWET.
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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, EAERETIERTEET. ROFITHE, /F¥ a 0
BRAGIEA 2 5 ICEEL, TOEA%Z 100 IIRELTHWET.

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 ZHWAHZ LT, 7277 4 ET 4 EE B
fixActivity CTHEHESNTZNEZMHERTHZ LN TS ET.

WOFITIE, EELTAEE a ORI Z MR L TVhET.

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, BEELMERE 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[1i].endTime, i!="Db");

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

6.10 /> FF¥—FZ 7R Gantt

Hy " F¥— 127 T A Gantt ZHWDHHE T, rcpsp THWEREE, Excel ZHUW
Ty b Fr— MIFRSELENHRET. MG LR DEE%E, add BEKIC Activity
BB THE D ETHIRBTEET. o b Fy— MHIIBEREEZHWDIZIE, BEV AT
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A Numerical Optimizer @ Excel B{RHEEEZ WAL ENRH Y 7.
WOBITIE, BTOEEELT S P F Y — P THOISETWHET.

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™); //HHEFEOEMN :
g.dump () ; //th7):

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

6.11 A7 —H X7 T A RcpspStatus

AT —H AY T A RcpspStatus ZHWDHHFEIZLY, BEETHROMRE 7 7 A VIZE—T
L, REIORERFZ, DT 7 A )VEFGHPALFIZL Y, BEEETHROM» GREZRET S
FHNHRET.

RcpspStatus A7 V=7 b&; // BES
F T2l W save (T 7 ANVGADILTH) ; /) RTF
FT V2T Load (F7ANLDE—RESR) ; // HiHriAL

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 DVEEDE TR B/ MU 248 5 BUCix Y 7 MFI O &, BN MERTEZ % 5
BRI A= FHFIOZ K S Z N TEET.

6.13 BRFNM & AV a—Y v J RG]

T, BEEKNE A 2= VMO THHIANBEA Y a— ) VT REE,
SIMPLE Z W Cilahd 2 HFiEEHFMNLET.

BARBIZIE, ROLHIBABArYa—) v EEE X ET.

(BIE 1 ROV TRZ o/ ME)

6 >DtHE (1,..,6) % A,B,C D 3 AIHVIEAD ELTWD. & ANITFFFIZ 2
DL EOHEFIITETS, A,B, COEMEICLY, K AIMEFEOTRIC LT HET R
o TS, 6 DOMEFERZENENTHE THLDOT, TXTOHLFIZHONTE ADHT
ERFEIILL T O L 517D B2 THL.

L 1-6 OPFTERER

PTERFH]
A 6 H
B 8 H
c 11 H

Z O, TRTOLEENTRT D TRE T HRERES 50, £z, TOEO
A, B, C ~OAEFEOEY B TI LD LS IZT T I WA, ek, TXTOHFEKRRD
FECTOFTERHITRKAT 40 BETET S,

ZOREIZRT 5D SIMPLE DERALIZELTO L 512720 F9.

R E4E NTT T — 2P AT L



79

//
/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"; // &F— FO{EERFE (HEMTRRKDS 11 HTHD)
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); // 1E¥ (3=1,..,6)

// R TR 7R B IR D E 38

Set T = "0 .. 40"; // AT a—U T REORM (HHEAMTHRA 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;

// KA

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.
BIRBIC W TEMMLRTNIT R D RVEXIT 6 DOHHETY. Z22TCINLEEEES T
ELTERLET.

Set J ="1 .. 6";

ENENOEZEIE, (AITEED, BICEED, CITEED) o=fEHDE—F (RHL51E)

R E4E NTT T — 2P AT L



80

DFELET. 22 TCINHEZE—RFESM ELTERLET.

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

E— FRFIHTAEIIE, A,B,C D 3 ADLKTETNG, TNHEZEFELSR & LTER
Lx7.

Set R="A B C";

LREEETDHEROLSITRD £,

(BIfE 1 D repsp I L DRELD =D DIKFR)
1. 1E%
FALHE 5 (3=1, ..., ) ICHIELTT 7T 4 T A BDFEEL, FEFEOEET— N LBt
P, #&THEZIZRE LT2w.
2. E—F
FAHE 5 [T T D 35DF— FRRISMTIT b 5.
i 1-6 (ZXHET HE— K

£— FHEH B! HEER
A does 6 H AZEHIZONTI
B does 8 H B&#&HIZOWT1
C does 11 H CxEZHIZOWVT1
3. HK
FNCHHRT D A, B, CBHY, ROEPFHARERTHS.
=g/} A ATRER
A BIFHAT v 7T 1
B ERFFAT v 7T 1
c RREAT v 7T 1

wIZ, Zhb 3 SOEEGOEEMN T EZITVWET.

ETOMEEE, T—FEAEOVTNILOE—RTITPNDIFEEZRLET. TOED,
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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F— NIZHIST DEIRE 5 2 D5 T ResourceRequire [FRDO L HIICERZINFT. 5l
I, E— FEE M EBHES R DN, FiTIT/EERRIES D 2 ERTHLERH Y 7.
LSEIOFITIEERZ AV 2R KBIMA 11 A0 T, D="1 .. 11" EEDTVET.

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&WH A % 6 HfM, F—F B does [TEJ B & 8 AR, E—F
C does [FEJH ¢ & 11 HEMWDHDT, 4% D ResourceRequire DAL, KD X (T
WRELET.

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;

WITEPR AR ResourceCapacity ORETT. K ANFFEKFIZ 2 DU EOEFEEZTH
LIETERVOT, RO EREE, REOHHETET 1 T, 25 Ya—U 7 OHH
IT2RT 40 BZ2OT, WIRES T (X T="0 .. 40" TEDET. o8, HMESIT 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

WICHBEOREEZEE LET. rcpsp TH O FOHEAMEIL,

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

o HED B HHONDIEENIFIEL, —EDOEI T TEN L ORI % &/IMbd 5
O _FEFETTA, 2 THO BEITRIE T, ZAUIEMBEETCUTOL Y ICHEELET.

Objective f (type=minimize);

f = completiontime; // 5&7TFFAHR/IMbLERT

BRI, MRTRMEZEELET. ARITKTRAEE LT, SHERH2 PestE L7
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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) 2o D

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

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

IZKET D H DT, repsp BROTZFAFITOWTOE— R, (EEBLGRL, & TR, (F%
FTERHAFRRINTWET. ZORTFLD, FIITHFE 1 1 a ICFE S (A does &
HE— NEWA), EERkIT e AR, K TiX12 BA T, MEEFEMRRITZe LW I fiEL 2o
WD ZENDNYET. MRETTR, EF 1 ORS, (FEBKIT 6 HHDAZ— T,
EEKTIZ 12 FEDMEESER (Thbb 11 HE —MET) EMRLTLKESY. 20k
(IR D &, VEREPTERFRNIMEZER TR OAEEBIRR A 2 5 W 2 b DT ) £,

7%, ZOBIEITERE TRZIR/AMERBE T O T, fIRICHAZRET 5 Z ENATRETT .
WE, HE—FTHFEEZToBRICaA MR RETLHLLET. ZOHET, aX MR 0 &
8 L7 \ZHIRKI D E R Z T T~ TF T 4 LR TRAOEZ R L&k e i/MeT 228 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=

ZBMLUEY. A does, B does, C_does HADE—FZRIRLIZLEITAA MIKL 5,
2, 1 »indbDe L, aAMRK%EZ 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 TITHEFMRWA L THY £,

wIZ, MEENRMERTEZ E A 3. ZBEOTn Y2y PRV a—) U 7IZBV T,
(BT SRESNTEBY, BN ZE/MELTZV ] LSRG ZAFELET.
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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.

t® k]
1 10 H
2 10 H
3 10 H
4 17 H
5 17 H
6 6 H

M Activity OTEEICHENERZHFT L, BB BN/ MbEZEETH Z 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;

INOEKMLUZGIE 2 @ SIMPLE EF/MLFTKRDO L 512720 F9.
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//

// B 2 GRELENER/IME)

//

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— FNOEERRORK

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; // ##lENR/ME

options.maxtim = 2;

solve () ;
/] FROFR
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.

job=1
job=2
job=3
job=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. 7T —F2T7 7))L
7.1 5 —%7 74 VO

SIMPLE TlX, & parameter Dff, H£H s DEHE, ¥ variable OYIHELZ T —#
T ANEREHINDINBT 7 A VIND EZDENTEET. T—F 7 7 A M dat BT
— 277 AN (JLET .dat), csv BT —F 77 AV (JERT .csv) O FEEMNFIEL,
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, TULDREAELH T o4 THY A (dat TBE csv B
PRIELTCWTCHMEDY FHA). UIFIE, TV 774/ model.smp T —X 77 AV
datal.dat, data2.csv Za~2 RI7A4 U oEHRATHHTYT ( windows hR).

prompt% mknuopt model.smp

prompt% model.exe datal.dat data2Z.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
WHERRETEET. dat BT =X 7 7 A VOILEFIE .dat THLILERH Y 7.

EBDESCEBONMEEZZET HHEE1E, name B L » TEHRSEHOLTIEED D
ZLEMTEET. KT name SIEEMSITRVWEAITIE, ETNVT 7 A NV TERSNIZALPRED
H DN name ZEFEIESNET. OFV, LLFOZSOHILIFE%ETT.

Parameter a;

Parameter a(name="a");

dat BT =4 77 A NVOITRICIZEAEIavy ; 2530 RHY F7.
WOBTIL, dat BT —H 7 7 A /WIZEH a (name="aa") DfE 10 ZREL TWET.
ETILT 7 AILH
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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") OFHE 4 ZFEL TWE
kP

ETILT 7 AILHN

Variable x(name="xx");

FT—27 741N ( dat BR)

P

WOFHITIE, dat BT =X 77 ANVTHEAESs OHEFE 123 ZRELVWET. §—47
FANNTERTIERT, ET V77 ANVNTERT IR LR, ¥T V73— " T

STIEEWITER AL
EF)VT 7 A IV

Set S;

F—%27 574 )LN ( dat ER)

s =12 3;

—20 dat BT —F 77 A MWL, LD TEED

WEZLRT D enTEET. L

TOWHITIX, ©# a(name=aa) DfE 10, ZH x (name=xx) OFIHE 4, £EH5 s DEFHE 12

3

EETHRELTHET.
ETILT 7 AL

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 —Z 7 7 A LNTIXL, EEICSITE2ED =

EMTEET.
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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 OWHEEZRET 2121%, LTFO X
21T 1 ZHVET. ROBITIE, T alll,al2],al3] (X LT, ¥IHIME
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;

TRO¥MEIany ; 3, —DOORET —ZOKEKICRRELET. SITIZEHRDOT,
T2 T 7 ANESE, UTOL ) IR T 2FE L TEET.

UL, ETFTATZ A NANTUTO X HICHRT ALEE R UEETT.
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all]l = 1;
al[z2] = 0.5;
al3] = -1;

T=H T 7 ANNTERET 25HE1E, BTFHDCH T AT +— b " IIMFTEEA.

)iz, ’Z@iﬁx["l,p"},X["l,q"],x["2,p"],x["2,q"] WZHIHME 1,3,5,7 25250
<.

ETINT 7 AN

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

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

F—%27 57 A )LHN ( dat JER)

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

L, ET AT 7 ANANTUTO X ICRRT BEE &R UERTT.

~.

BT T ADOHMERIL, PRMICER LR LD, ETAT 7 ANRT =X 7 7 4 VDI
WHLHBICERINET. ZhEd sIMPLE O HEMUAMSBE S MEOVE T, LT OB Tl
HEMRABREIZ LY, £8 s ORI 1,2,3 THL WS ET.

ETTNVT 7 AN

Set S;
Element i (set=S);

Parameter a (index=i);

FT—27 7 A )LHN ( dat ERX)

UTFDEHIZ, csv BRT—HF 77 AL T alll,al2],al3] DEEZEDLEELEEET
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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 csvIBRT—F 77 AV

csv BT —&% 7 7 A )L TlL, B Parameter DfE, 4 Variable DOHHMENEE T
EFJ. dat BT —H 77 ANV ERRY, H£E set ODEFREZRETDHZLITTEERA.
csv BT —¥ 7 7 A VOEETIX .csv TRITFUERD FHA.

EBDOESLEEOIMEZ 3ET D581,

name SIEUZ X > TEESRCEL O ZED D

VEERHY £9.  windows FRTIL, $IC name Bl Z TIFR2WEEICIE, =T 77 1L
TEHBRBINTAFZEDOLON name ZEFHEINET. DFV, ITO _>OHNXRSETY.

Parameter a;

Parameter a(name="a");

csv BWROT—H 77 A VT faar~ , TRUILNZITHOER I TWET.
WOHITIL, csv JERT—HF 7 7 A WIZTEH a (name="aa") Ofi 10 ZREL T\ ET.

ETILT 7 AILHN

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

—2D csv BRAT —Z 77 A NVIZIE, FLOTEBORELZTRT LN TEET. L
TOFITIX, E a(name=aa) OfE 10, ZH x (name=xx) OMHE 4 ZWITREL TV
E3c

EFT)IVT 7 A IV

Parameter a (name="aa");

Variable x(name="xx");

FT—H2 77 AN ( csv EX)

aa, xx

10,4

/) FECEVDOIA MLEMGTHZLHTEET.
/] EEE AIMEDRRE

aa, xx

10,4

BT FIITEEEA.

WWT- Do HEE Parameter DEX?, 24 Variable OHIIMEZRET AL, LLTD
Lo LET. ROBITIE, & alll,al2],al3] IZHLT, ¥HME 1, 0.5, -1 5%
TWET.

ETNT 7 ANHN

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

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

T—2 774NN ( csv B
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all]l = 1;
al2] = 0.5;
al[3] = -1;

csv BT =4 77 AV TIIEED THEEORELZLRTE ET, BRTE2HOEHSLE
BAELOTRETLIHAIL ZNUORET LW FNE—TRITIULR D A ROBITIE,
EH alll,al2],al3] LT, #I8ME 1, 0.5, -1 %, ©4 bl1],b[2],b[3] %
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

WX I, Efa & b ORFVRRRDGEIL, —DD csv BT %7741 T a,b
WG OEEZRETDHZ LITTEEEA.
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=7j);
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csv BT —H 7 7 A4 VT 2 WItOWRTFEFFOER Parameter &4, variable DOF)
HMEZRET HI121E, ZBYOFERSY 3. —DI3RTE2 2 THUCAICFEER T 5 HIET,
1D EXEFHINET. &5 —2lF, REORTFTZH—ATRIZRE T 5 H5ETT. Zhid 2D F
&P ET.

LLFofITiE, B# <"1, p"1,x["1,q"],x["2,p"],x["2,q"] \ZHHME 1,3,5,7 %
1D H#XTHE2 256 L, 20 HFXNTEHEARL2HAW LB 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—477ANN ( csv X 2D EX)

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

ZhUE, ET NI 7 ANANTUTO X IICRBRT 2EE SR UEKRTT.

10 EXOBHE, EHRSCEBEOWTRE U ThHIUE, FMRHCEROREEITH Z L NAHET
F. L~nLl, 2D BEROBFAIET—2D csv BRT—F 7 7 A MK L T—2DEH S 2\
EHUDRET DENTEERA.

LFofci, 2% <"1,p"1,x["1,9"],x["2,p"],x["2,9"] \ZOMIME 1,3,5,7 %,
EH al"1l,p"l,al"l,q"],al"2,p"],al"2,q"] IZfH 2,4,6,8 % 1D HEATHEZ 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

HRET T ADORERERL, WRHICERLRLS LY, ET LT 7 ANRT —F 7 7 A LDIE
WOLHBICERSNET. ZEk SIMPLE O HEMUAMEE L IFFOVET. BL N O TIE,
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 ANVKHN ( csv EX)

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

UFoXHiz, dat BRTF—FX 7741 T al[ll,al2],al3] DEEZTEDEEESGEEET
E

UFDEI L, EFV77ANVAT alll,al2],a(3] OEEEDIEEBFRETT.
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Set S;
Element i (set=S);

Parameter a (index=i);

all]l = -1;
alz] = -1;
al3] = 1;
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8. H e

SIMPLE TCitih SN 7-HEFHET /MIE, T AT A Numerical Optimizer TRfif
SNFET. Z ORI RMF MO T, KM WNREIERDE 7 7 A v (ET V4 sol)
I SNET. GuI MTIX, Ay 77 v FICbMOFERS I SET.

ZOETE, WhEFHROEBMIHWLND SIMPLE OB print, simple printf,
simple fprintf Z2HONT, HIMERZIHEIT 550l FIEIZOW T L £

8.1 Hix&

%R+ % print B9%, simple printf BA%¥X, simple fprintf BIHTIX, LAT O
RERIZHT DR EEISG TN TEET.

HERRER CE:d =US

Variable val B
init  WIHIE
dual  BUMZEHE

ub R FRAE
1b T PRAE
Objective val B
init  WIHHE
Constraint val BIEAE

init HIHME
dual PSS

ub BR{E
1b T RRAE
Parameter val B
IntegerVariable val HAEME

init  W)HfE
dual Kt 28 F At

ub BRAE
1b T RRAE
Expression val HAE
init  AUME
SymmetricMatrix val HAEE

init  #JHAMHE

R E4E NTT T — 2P AT L



98

Set val HAEAE
OrderedSet val HAEE

8.2 print B

print BIEIE, 24 variable , BB Objective , #ilfI Constraint , &
Parameter , ¥ ¥ £ ¥ IntegerVariable , = Expression , Xt #r AT F
SymmetricMatrix, 4 Set , AFHES OrderedSet IZT AfEWH%E, WE -7 4+ —
~y hCTHAOSHELMELA L TVET.
print BIEkOEXIL, UTOXIICED LN TWVET.
MR . print () ;

EEOBUEEZ )T 2I120E, WO LI ITHBRT2LERH Y 9.

Variable x;

x.val.print () ;

H B OAIIME Z 9 2120F, RO X IR T 2RBENRH Y £

Objective f£;

f.init.print();

HRI O BFEL N 2 B+ 2121%, RO X IR T L BERH Y 7.

Constraint Co;

Co.dual.print () ;

ERDOBAEEZ T 5121%, RO LSRR T LHLENRH Y 7.

Parameter a;

a.val.print();

BRELO FIREZ H T 251218, ROXIITRHRET L28ERH Y £,

IntegerVariable z;

z.1lb.print () ;

XMPMTHIOBMEEEZH T 5121E, ROXSITRRBETLLERH Y 7.

SymmetricMatrix X ((i,3));

X.val.print();
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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 & OBUEEZ )3 21218, RO & I ITREBT 2H8ERH Y £

OrderedSet O;

O.val.print();

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

ETFIIVT 7 A IV

Variable x;

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

x >= 5; //HK

x = 10; //¥IERE

x.val.print () ;

7

solve B DRIC print B EHE L7GE, HAOIZLLTO X 5120 7.
ETILT AL

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 BAEKDHEIZIZ
EFILT AL

print BA¥ZEHE LSS, HINIBLTO LS

(2720 £9.

Variable x;

Objective f (type=minimize);

f = 2*x;
x >= 5; //HK
x = 10; //FIHMERRE

x.val.print () ;
solve () ;

x.val.print () ;

7

x=10

x=5

WEMPNTWBEEE, @2 H A LET. izl

AR st/ = i
ETFIIVT 7 A I

EHx[1

L, WOET VT HHINL, BLFD
x[2],x[3] OHIEMENRETHAOINET.

Set s = "1 2 3";

Element 1i(set=S);

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

/ /il

/ /I E R E

x[1] >= 5;
x[1] = 10;
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 = 2;

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

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

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[2,1,2]1=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

HEiPH %, RATHIRT 2 FHAEETT. UTFTDO X LehE, 28 x(1],x[2] O
BUEEO R B S ET.

(x[1].val, 1i<3) .print();

7

8.3 simple printf BA¥

simple printf BIHUL, Vv T IV EEE c/Cc++ O TH D printf % SIMPLE
HIZHEBE L= D T9 . printf BE#IE int, double, char MOEHEHII L F I,
simple printf BIEUIBRDVICET VT 7 A VOBRELEOEREZH I L ET.

simple printf BIHUE, £ variable , HAIBIE Objective , Iz Constraint ,
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€ 4 Parameter , ¥ A ¥ IntegerVariable , 3 Expression , Xt 17T %
SymmetricMatrix , X7 kL Vector, {74 Matrix ([ZBTHE#HEZ, LEO T+ —~
Y NCH I SELHELZ AL TWET. £E set VMEFHES Orderedset IZHT DIEHE
BBToZ X TEERA.
simple printf FHOFERNILUTOLIIITED N TWVET.

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

WOBITIL, EROBIEMEEZ LI TH SETWET. BERAATHISESITIE 2d
ZHWET.

Variable x;

X = 3;

simple printf ("%d¥n", x.val);

ZHUCHKTHDHNFLLTO L 51720 £9.
3

ROX IR T D L, HINFLLTO L 527y £

simple printf ("x Of = %d¥n", x.val);

7

x DfE = 3

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

simple printf ("x Off = %d¥n", x);

simple printf BIETIE, BELIMI &L, FERVNAEXNTHEZ S E5F0
TEET. UFNMERATIHTT. AR T5I2T sf ZHVET.

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

7

x DfE = 3.000000

LU R38N T AT AT 261 TF. MR A THAT 2123 se ZHNET.

simple printf ("x DfE = %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 DfE = 3.00e+000

HMADIEZEET 22 L b TEET. LTORITIE, M 15 CFICTHIPINE D & HIZFEE
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

KIGEAEL solve DREINC print PIRZERLRT 5 &, RBATOWBIREOEHR P FLIL S E
T RIEBEL solve 13, BHIRMICEE SNARWEE, BT VOEKRERICHL bD LFH SN
E9. BT, ROFETMIHTLHEDFIUTOL 5220 19

ETILT AL
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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 PIBAFIRTHLERD L IITRY £9.
ETINT AL

Variable x;

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

x >= 5; //#lK

x = 10; //¥1lERE

solve () ;

simple printf ("x Of = $f¥n", x.val);

7

x OfE = 5.000000

BFEROMBZLHNSELERTEET. ROFITIE, BFLZFOEROIEE 2 BEIY
XTHASETHET.

Set s ="1 2 3";

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

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]DfE = %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] DEDOAEFERIFETWNET.

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

x[1]DfE = 3

x[2]DfE = 3

simple printf BAEOBIFITITHIRAIEND T, [F CIHRFORNGR ThIVE, FRIRHIEEH
NTHZeNTEET. ROFITIE, B x(1]1,x02]1,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], 1, ali]);
i

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

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

x[3] = 3.000000, al3] = 5.000000

SFAITH] SymmetricMatrix OIF#HEFRRIVTTZWEGEES, MHRITHIEBEOIRT &, 175K
DOWFEERLTRITILEIHY 8 A. Bl 21E, ROFITIE 3 DOXHITH]

X, X, X, OilEaRRSETOET. THERZ TR TIRATIZABMICH S ET.
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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]);
/7 11 WDsd, 5d (IZxIET 2 518N A BRI A 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] = 322;

simple printf BAEUTE, RMFEREZ KT HEE result OFEROH IS ELFENTEET.
PLIFIE, result WMEETAEHRO—ETY.

i e LS
nvars int RO
nfunc int X DEK
iters int WRIED AR R
fevals int BB 1%
optValue double H RBI%E
tolerance double PLRIE D I E B
residual double R 31T D Fed St D% =
elapseTime double T 2 R R
M TRFAT — 2 A
errorCode int (HeZhis = 0, ZRiF @ =57 —F&75)

TT—F ST A 2.1 OBLDITHENET

WOETMIZHTHHEAL, UTFTD L 272 7.
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Variable x,y;

Objective f (type=minimize);

f = 2*x + 3*y;
X + 2*y == 15;

x >

’

0
y >= 0
solve (

)7

simple printf ("B D%

simple printf ("WRIEDKEFEEK

simple printf (" AR A [ 4
" H A B E
"SR E S

simple printf

simple printf

simple printf " e J PR SRR A

(
(
(
(
(
(
simple printf ("FTEFIHEFERH
(

simple printf ("&TKAT —HZ A

$d¥n",
$d¥n'",
$d¥n'",
%e¥n",
$e¥n",
$e¥n",
$d¥n",
$d¥n",

result.nfunc);
result.iters);
result.fevals);
result.optValue) ;
result.tolerance);
result.residual);

result.elapseTime) ;

result.errorCode) ;

7

B% DI

N AE O AR 1%
BSGTAM [ 45
ERDIESEE

I A E S

B M etk =
TSGR s R
HKTHAT—4 A

O O W = N oo o N

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

8.4 simple_fprintf[%%&

simple fprintf BOEUE, HEEH ) TR 7 7 A MK L TH 2T 572D OBRETT .

A E 5 L9 LS,

simple printf BA% L &< FE UHEELZ AL TWVET.

simple printf BEOEFERIUTOIIITED OGN TWET. AT 7 ANV ERET DT

DO 1 5N,

simple printf B E [FAEEOEFEXNTT.

simple fprintf (7 7 A /VAKRA %, HhtEEEX, Hhxg1, ..);

I gd THERREESR L F#H) DR TH L0 ENH Y £

WO FTIE,

EROBEEZEHEAACHAIETWEST. HO77A410E LT,
output.txt ZHEL TWET.
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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 7 AV output . txt ~OHINZLLTO X 512720 £

3

WO TIL, IRFEOEOEBOBEMEL NS ETCWET. HOET7 74 0T result 7
4V Y (ZF)LF) LLF®D data.txt TY.

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
3.000000
3.000000

XX
w N
Il Il

T A EEEXTERLS, BNELEWEEIZ7 7 A VERSBEDOS I #E "ar &3 54
BENRHD ET.

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

8.5 A E@w D

T 7 )V FRTEDOEIL L AT A Numerical Optimizer 1%, REHEH ITRAFREZFRL,
7 7 AN (BT N4 . sol) ZERLET. Z2TlE, Znoxiil+2 HFEEFENLET.
FEEE IZ K 2RI OR R 2 M+ 2121, ROX S IZFHELET.

options.outputMode = "silent";

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

R E4E NTT T — 2P AT L




109

options.outfilename = " NULL ";

MAatt NTT T —X B AT A
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9. Z D DIEE

9.1 solve Bi%k

(@}
pill
=
~
El&
i
S
®
ay
R
3
=
“+
)
&=

solve PABUTIEIH T AT A Numerical Optimizer |
Hcod. UroENTRBInET.

solve ();

ETNT 7 A ITHHRINSEIR LR WESIL, T V7 7 A4 LV ORBIZ solve BAENED
NS E LR UEKRICRY ET. EoT, BEDOHAITET VT 7 A /LT solve BAEAZ IR
ANCFRLIR T 2B TH D A

LrL, UFD XD R5GE1E, &2 TREEIREZIT> TV 0E2 R RT 2 MEHR
b FET.

* RN RO ERONE LR RS ED.

o o MBI oW TR L Tk 21T ) .

¢ BT NDEREZEL LD HERRIORELEZIT.

LU, RN O ER 2R SE 56T

ETFIIVT 7 A I

Variable x;

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

x >= 5; //#lK

x = 10; //¥IHMERRE
solve () ;

x.val.print () ;

7

BHPRIIIZ solve B AETEIR LRV &, RO LS ITES FIOEAIH I ENTLEWET.
ETFIVT 7 A I
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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);
yi /) BEBICRAShT g ITET 2 RKRIEETT D
solve (f); // HWIBIE £ TR+ 2R AILZ1T D
i // BEIEE g 1ICBT DR AIEEIT O

solve (

solve (g

BAID solve ()X HMBEBOIREZAM LIch(bOETT, ZOHAITITREZIRAS
iz BB W TIRB{E M T E 3. 2ok, BRI BB ZBE Lz ik %
ITENET. solve(f) T, HIUEE £ 1B ¥ & L%, solve (g) CHRIBEE g 12BT 5
RiE(LRENZITONET. solve () DFEOH LIZ X » TiiELATHON D DI, ZORER
URNCERENTZETLONRICKH L TTT. ZOZL2MALT, BFLEBREF LN
OEREILEIT) B TEET.

wOBITIE, #HHR X—y=205 % 1oz 501E% THRELEZIT>TWET

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(); // EOHIKINSINAIZET VA<
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9.2 EFT NVDOHNEDEKR ( 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 —Z T 7 AN EREHICHER S LD BB
Objective , il Constraint, X174l SymmetricMatrix O BfRHEHRZH I L &
9. showSystem PIEIILL 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.

[1] 13 [2]1 7 [3] 201 [4] 14 [5] 23;
[1] 23 [2]1 5 [3]1 4 [4] 12 [5] 1;

C

a

D&, WOX LMD BRREsnET.

1-1 (a.smp:8[1]): x[1] <= 23

1-2 (a.smp:8[2]): x[2] <=5

1-3 (a.smp:8[3]): x[3] <= 4

1-4 (a.smp:8[4]): x[4] <= 12

1-5 (a.smp:8[5]): x[5] <=1
f<objective>:13*x[1]1+7*x[2]1+201*x[3]+14*x[4]+23*x[5] (maximize)

F TV = M name= THAHIZS 2 THH showSystem CTETAMEREZM T DL, £
TRICHEE LIZARIBEDLNETOTONY T2 £9. LEOFIIZ name ZfF5 L7RD
EFTFTMIR LT, BLFO X SIS ET.
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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 BI¥UE, SIEICHFIXN 25252 LT, zofvXosrzthceEd. &k
DX HIZ showSystem B OB AEEE L1-5E, UTFBHEHDEIET.

showSystem(co[1l]);

7]
1-1 (colll): x[1] <= 23

BIEICEMXEE 2 2FH T, HAOSEIHHNXOBHEZHRRIEALZ L TEET. ROH
TIE, coll]l,co[2] DIFEHROHLZHITIETWET.

showSystem (co[i],i<3);

7
1-1 (co[l]): x[1] <= 23
1-2 (co[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 AIEREHK

ETNVHPOEH Parameter (X, 7 /VAERIAT 2B CTHEE I, EIAZICITEERATHE
LRV ET. LML, NTA M) vV RECEOLEIIEEFRRER L GO TET VL E
LT, BTAE LB ZT BN ELET. TOOHIT SIMPLE (3
VariableParameter & W I AP CTRAIEEL Z UL 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,vy;
VariableParameter a; // FIZEEHK
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, x, vy, £);:
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FFRDO X HIZ variableParameter (JiH @ Parameter & &< [RARIZET VERICMHEH
THIENTEET.

RIEMEITEMOER HE a)Dy G ERVETOT, HEEE LTH a It d 2 v
A 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 L HART, AV EZLFELET. T 1%
EFmT D E X, MBELL ED Parameter % VariableParameter &35 2 LIl CTE
W E7=27 030 XA HEREIREREIC 2 2 MITTA[REMERH Y FT O THEEL T ZE V.
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B b Y VN BB AT A Numerical Optimizer

10. HB{L I NN BIT AT L Numerical Optimizer & i

i Y VN L AT A Numerical Optimizer 1[ZET U Y7/ Z5E SIMPLE X°
MPS 7 7 A VB TRIE S 7o BEE B EZ i< 7o 0E T, HH AT L
Numerical Optimizer (FEERT NIV XLEZHLTEY, WELWEEEFEFEZ
D ZLMNTEET.

AKe=2 TIVE ETIE, w2 B AT A Numerical Optimizer 23
N DIEHRS, Hifk /N BB AT A Numerical Optimizer DENMEZHIET S
HFERERE AT L E T

11. FEH¥EEHA

FEEEH R R Y A7 A Numerical Optimizer THENILTZGA, BiEBY7afiF
HWMO—H P EER I S ET. LLFIZEDO—fFTY.

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 73y XAI@EOH S

PROBLEM NAME (X O ET VDT 7 A N4] TT. ZOHFITIEL a LWIHET L%
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fEVVTUVES.  NUMBER OF VARIABLES (I [A#{variable ¥ T3. ZOHITIE
B¥e 2 Y £9. NUMBER OF FUNCTIONS ¥ [BI¥on%k) <F. ZZTF )k
Lix, BHRE%k objective , #ilx constraint , X Expression £ TCEEWRLE
T 20T, By 2 M (AR9BE% 1 8, %X 1 ) H Y £9. PROBLEM TYPE
IR B MBI ( MINIMIZATION ) 72O KGRI ( MAXIMIZATION ) 720D
MEFRRFLET. METHOD 1E [E# LFHHICH W7 T Y XL T3, ZoHf)
TIEHIEEEF AN AL ( HIGHER ORDER ) W TWET . STATUS X [ HBEL R
7 A Numerical Optimizer DFHEKTHOIREE] T3, ZZ TIiL oPTIMAL (Hi#)
L ERTWET. VALUE OF OBJECTIVE I BB O] TJ. RESIDUAL IX
(AT R ORGEMESAT:) OF%7E, ELAPSED TIME (sec.) I [SRARICE L7ZWER ),
SOLUTION FILE (X THIJSN LT 7 A VORI ZEW L ET. WS D7 7 A
VDGR, BREOBEICL Y By £

11.2 ARIEICRBIT BN

WEEZRAWEZT AT X AT, FTREBOENIBUTO L 51272 7.

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

res=2.4e+001 .... 2.7e-005 1.4e-008

<iteration end>

<preprocess begin> & <preprocess end> ORI RFEIZADHIOLE D
#1T%, <iteration begin> & <iteration end> DOMIFPCRFHHEOETEZ R LT
WET. HEOETHICERINDET (2.4e+001, 2.7e-005 72 &) [TRcikS:
DIRFET, ZOFFIZNDBFHHOEITL & HITHD L TO<RFERLTOVET.

11.3 BKEE, ARHIRE, 7 e 23— "—ZBIF 5N

BRYE, BREEE, 7 a A4 — A "—2HWHEEAI2E, ETREOH AN TO L D
W27 F9.

<iteration begin>

<iteration end>

Ry MIBEFEORKEDOEITZRLTNET (1 2O Fy MISE, HEOKEEZRL
TWET). Fi, XF 1137 =—X (Rl {bEIT TREMIRIIREE) 205 7 = — X (Riiifi
PRERIRE) ~DEB O T AR L TVET.

BROE R E, ZREEBEICH L THRENNL O v X F — N —

R E4E NTT T — 2P AT L



118

(options.crossover="on") %{EE L7=HEITIX

<iteration begin>

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

1222

<iteration end>

DX 1T, NRIEDRIBRR DRI ERIEORIB RSN E T,

11. 4 HOF R Y VR (wesp) (BT HH A

HlKIFE R R Y VN (wesp) Z W2 HE121E, FATRIEIC T RFICER T 5 — Bl

K1, TV 7 MHKIONF AT 1l BERFRSIVET.

<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

) 0 (s), iteration= 1
) 0 (s) 2
hard/soft) penalty= 52/1320, time= 0.01(s), iteration= 3
) 0 (s) 4
) 0 (s) 5

penalty= 70/1314, time= , lteration=

(
(
(
(

hard/soft) penalty= 38/1282, time= 0.01l(s), iteration=
hard/soft) penalty= 19/1259, time= 0.01(s), iteration=
(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), iteration= 267557

# (hard/soft) penalty= 0/0
# cpu time = 39.10/39.10(s)
# iteration = 267557/267557

<iteration end>

HEOBWRITKO@Y TH.

TR Bk
(hard/soft) R INT-fRICEET 5
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penalty=fi 1 /1K 2 B 1 ~— FHIKEN R, E2: Y7 MilKENRE
time=fH 3, iteration=fH 4 {3 : FEKH, il 4 : AR
#penalty=... & BFROSF VT 4 E
#cpu time=... He B AR TLIRE 0D ek it g
#itereation=... I B SLIRE O IO R
#status=... RAEAT 1 DB
RADHEHE THHA SN TV DR RITREMP T SN EICENET. MAEFsh

TR & FRORIIE LR U E T2,
RO 72 Mg & LT,

HE TN TWET. AF s ba—URAT 47 RTkD
FHEOZ LIZIFOEF T 7220 5.

HFNE I = FHFIAHEE 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 —FHlOBRKELH S ET.

FoR =S
FRINT-MICET 2

(hard/semihard/soft) . -~ . .
1 ~— NflRER E, 2 I — FHlfEKE

penalty=ff 1/f 2/1# 3

i 3: V7 MEKEBER &
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11.5 HREEICRBIT A

REBEGIEME LM < HE1E, @, BEMICORREESES ShET. 205G
DEITREDHINTRD L1270, KRIFOEITIRI 2 MR 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
()
1len: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

BATIX
s HLWEEfN S LT
o FTEAE YN 50Mb LA EEE L7
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* 60 iR L7z

DNTNPDORMEZR X S ET.

B LWEEMASG O N HEE, ATHIC " AR R SET. "k < B 5 I1LE E M7
DE B TT. THLSOBHGITITHDHEA R H Y FHA.

L OIEH OFERIZR D@D T

KR Bk
up H MBI o F 5
lo H B35 o T S
gap TRy 7 (EE - TRYE)
time PR (7))
mem (Mb) e AEY) ) BRAEY EIZHLAE) &
mvail (M) BUEET L TV ARIRHECHENTE 2 7 re A A ) K/
FEAEY DK R KE
llen IEBREEIT DU A FDORES
#prob BE O RIEEK
#pivot WEOER Y M
FATREICL > TUd"mem" O RRD [ERXAEVIZHDAEY & 2378y, BLO

"avail"HIFFRRINETA.

ZOMBETIZEF 50 HOEEMRKREY, REOEEMO L FRF ¥ v 7T 11876 T
bolcZ Lnbnh 7.

HARE L & B2 wesplp & W EITAREMFER O X2 W2 561%, oIz
ROL> RN EENET.

=== begln wcsp ===

# (hard/soft) = 0/918
# iteration = 24000
#

time = 1.47 (s), succ =1

== end wcsp ===

ZhuTENER, L FOEYOERELLET.

* (hard/soft) : wcsplp DRDIF7ZE XD hard penalty/ soft penalty &=
‘iteration: REFIZELIZSAERIEKL

‘time: SRARIZEIL7HFH]

ssucc: FEATHBREMN RO o7 58T 1, ROMbRd-T8813 0
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728, wesplp HHWZSEAT RIREMREESR O 82 Ci, HilH=0 B B S DR B B e
HIDHT®, hard penalty = 0 CTHEITAREMEIIEDEEA. EITRREMN Ko -o7c
INEME, suce DETHIEILET.
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11.6 ERHHM E RV 2—Y U TRIEY VX (xepsp) IZB T 5 A

BIHFIGE AV 2 — U T RE Y VN (repsp) WS, ETRGEO H113XLL
ToXoiz0 £3, BUBEKOREIZLZ>T 2 HEOMNINH Y £

11.6.1 2T ReZIB/ME

<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=

HEOEWRIZROEY TT.

FoR B
(soft) RSN fRICEET 5
penalty=fH 1 1 Y7 MlRERK &

1 A
time=fH 2, iteration=fl 3 f& 2 : @R, fE 3 : EREH

ARSI TIX, Y7 Ml E LTHROATWETOT, BREEOMES Y 7 Ml
FIENEICSS EFNTHET.

11.6.2 MEEh &/ 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

HEOBEWRITKRO@Y TH.
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FoR Bk
(objective value) PRI NI 2
value=f# 1 i 1 : B RIBIEE GRilEd)

time=fHl 2, iteration=fH 3 fH 2 : BOWEFH, H 3 : KIEREHK

EFL 2 DDOFIRIT, HIFIFER VIV NDIE L FERR, B BESERSNDEICHENET. £
DRy, FENFH SRV L FRPIEILT 2 RIZB N THHIKITER Y VS ORE & [FRE T

11.7 EITARAIREERRHMEE ( iisDetect ) OHA

T 74N FOWETIE, FATARTREMZ MR T 5 1isDetect &I DAL BE)
HNZ B S 4L, FEITRATREMEDIRIR OBRBE 1TV, EOFEREMT 7 A VDI S
HET (FIFRIFTERE Y VA EIREKGE R 7Y 2= o 7MY A MERRELSL) . Z
ZTlE, iisDetect HEBENEEY L -BEOH IR EZFHAL £

DLFOET AR (BT VT 7 A4 V4 1p.smp & LET)ITENNTZAIEFHHEIEIZ,
FATARATRE (HK 2729 f#7e L) T

Variable x,vy,z;

Objective f (type=minimize);

f=x+y+ z;

X >=y ; // IIS
1+ 2z > x ; // IIS
y >= 2 + z; // IIS

X +y + z > 0;

KR EETNTIIS"O~—7 P WTEHIFIRTEDO EDO—2%FRE L THETA
AIREMEITAETE L E 30, X TEWMET x, v,z IGFELERA. 2, v~—27 & T
IR DFIFIFUTEITARREM: & ITEBILR T, FRET D, Lanichrnrbsd, MER
FIT AR THDLZ b £

iisDetect #HREIXZ O X H 1T, FETAAIREEDORK & 78> TWHITOHM
(Irreducible Infeasible Set : IIS &MEHINFET) ZRELTHALET. —&
(CFEATARATRE R R DWW T TIS ITEEAAEL 923, 207 /03U X LT AREZRR D /s
SRHD (FENTHDITNRDRY) bDOERDDE IR 2a—U AT 4 7 ANEAIN
TWET.
CORBEEENETLE, UTOX R hnshEd.
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TRENOHNOEWRIE, UTOX 512720 £9.

ERROR TYPE <<NUOPT 11>> infeasible.

DETECTED IIS SIZE ERNCIEN) 1))
(#1IS_RELATED VAR) 3 GBI
INFEASIBILITY OF IIS 1 GBI

EFIVICIHBIGEORDEENTWEE, 1ISs ODEMRBHIZITEERA. ZOHEIC
I, ~y F—EBIIE 11S OBERIERIEE DT DI RI LIZE W) X v —U 0N Hn, JE
BRIERHEIRIN N DHE0E R~ LET. BlzE, ROET KT HEHNILLTOL ST
0 FET.

A bV it {4
DETECTED IIS SIZE M SN IISICHENDITOH DD H
IIS KEENTWDITICEEND

(#IIS _RELATED VAR) o DD Fr
~ ~ R DI
INFEASIBILITY OF IIS IIS &R TOIATARAHEME PR EIRF D 72
NO_IIS FOUND BY I1S MR RI DRI I BUIRE D Fre
I11s MM D IRIK O R REME DS &
(#NONLINEAR CONSTR.) Tﬁ . . e B IE O
- % FERIE AR DF
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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

R E4E NTT T — 2P AT L
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LR, B hicH S 2R O—ETY.
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A N fiAEn ik
SIMPLE fil : &5 /L4
PROBLEM NAME Rl 4 .
- MPS i : TITLE DINE
NUMBER OF VARIABLES R DI

NUMBER OF FUNCTIONS

B4 (BBt E &
) DK

PROBLEM TYPE

minimize (F/MbB)

maximize (FKAh)

METHOD i U7 b Tk
BELLZ T —0DF
ERROR TYPE - T T —FEAERFD I
ES3
optimal (i)
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 PSR oo e R .
RESIDUAL AL - SIRBRETELLSS
=
STMPLEX PIVOT COUNT HRED RAE IR HARYED Ix
PARTIAL PROBLEM COUNT 05y R SIRRETE D 7
WOk B O AR 1R \
DUAL SIMPLEX PIVOT COUNT é; IR IRETE D 72
PENALTY BAOIHIFENE  wesp/rcpsp RO &
TERMINATE REASON FREAS T HRR wcsp/repsp R D 7
M ESh7 11s 128 \
DETECTED IIS_ SIZE o T LIS FEREIO 2
- END1T0%K

(#I1S_RELATED_ VAR)

IIS IZEENTWVD
TICEENDIEHD
P

I1IS FFERTh R D &

INFEASIBILITY OF IIS

IIS 2K TOFERITAR

1IS FFERIIEED I
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AIREME

NO IIS FOUND BY 11s BRI OFIR 115 & RHRED 7
118 MR DN

(#NONLINEAR CONSTR.) DA REMEN & 2 M TIs R RO 7

TEHIR D

TITAET 4D

NUMBER _OF ACTIVITIES . rcpsp D
%

NUMBER OF RESOURCES EIROKEKL rcpsp DA

NUMBER OF PRECEDENCE FATHIKI DI rcpsp D%

NUMBER OF IMPRECEDENCE ERIEATHKIORE.  rcpsp O
— i D & R O R

NUMBER_OF GENERAL CONSTRAINT ” rcpsp D

NUMBER OF MODES T— RO rcpsp D

11.9 HFHEH ) OHIH

UTOREEATHFET, BEHNICHEDSNAHEREE I LRV E I ICHRETEET.
RIEFEIT2OH 9.

—X, NTFA—HT7 74V nuopt.prm I[ZFIRT B HIETT. nuopt.prm WIZLL
ToOXIIZFR L ET.

output:mode = silent

H 9 —Dl%, SIMPLE EF /7 7 A VNI TEHHETT. T /V7 7 A /VNIZLLT
DOEHIzFEd LET.

options.outputMode = "silent";

R E4E NTT T — 2P AT L
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12. 77 AV

P AT A Numerical Optimizer IdiE{biE OFEMBEREMR 7 7 AL LN )
Tr7ANMIENDLET. a~ RIA4THE Y AT A Numerical Optimizer %
B LG, ET A sol LWIHIRET 7 A VPMERSNET. Gul ZHWTHBEIL R T
A Numerical Optimizer ZEHEIL7ZHA, result 74V HFLITFIZ solfile.txt
EWVORT 7 A NVDERR S LET

BARpIE LT, ROBIEIZHT 27 7 A V&R TN ZEICLET.

oMb =3% —2X, —4X,

M X +X+2%, <4
2X, +2X, <5
2% +X, +3%X, <7
X 20, X,20, x>0

12.1 BEEEH D

727 7 A VOGBS ANE L, FEOEHRSH IS ET.

Bz 1%, ERofEEBREHEEANSE higher THWEZEO, fif7 74 VDO'FHH
Hoix, ROX 2720 .

NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
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

EREBIEZ, HiKiE simplex THRWCER, M7 7 A VO BIHENIFIRO L 51280 &
9. ITERATION COUNT, FUNC EVAL COUNT, FACTORIZATION COUNT & W\ OITHE
RENIRNDD Y IZ SIMPLEX PIVOT COUNT &\ 9 4TICHUARTE D B[ AR R Sk
ER
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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

EREAIEICE W TE R 2 T~ TEELEEICE L8 2, 0 BIREE + HAL simplex
EZRAWTIRW=5E, SEREEOEHS MO PARTIAL PROBLEM COUNT , #43[H]
% i < 7= A U 72 PO AR O )R E1H DUAL STMPLEX _PIVOT COUNT 723/
ENFET. DERELEZIT o723 A RESIDUAL BERINZRWVOIE, BB T
IIIRGEPE S GBS A E) AT L TWD EITWV 272 DT, RESIDUAL O A
HIBBIEDIE L S 2R3 RE LITR 5202 T,

NUMBER OF VARIABLES
NUMBER OF FUNCTIONS
PROBLEM TYPE

METHOD

STATUS
VALUE OF OBJECTIVE
SIMPLEX PIVOT COUNT
PARTIAL PROBLEM COUNT
DUAL_SIMPLEX PIVOT COUNT
ELAPSED TIME (sec.)

3
4
MINIMIZATION
SIMPLEX
OPTIMAL
-10
4
3
6
0.017

12.2 @7 7 A NOEEAEFRRE

o©
o\

o

% VARIABLES

o\
o\°

THE DI EE L T L 2 ) X AMEILFFIZEBIT DEEOfE, kOO E FRAFL S

NTVWET.
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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
R&J, BOUND (¥ E#o LTI 2R L TWET.

BIZIE, VE 1 DOIREDITIE x1 EWOARTOERDOMHE (2.5) &, ZRBNTFRICSH I
RICHFELL o> TWRWI & ("FREE"), VT X1 ISR OFELE ([1) 23R
SNTWVWET.

L OREZRT STATUS OEKREZL TSR LET.

N S 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.

F, BRHRMNE Ay 2= 7Y AN (repsp) EAWESAICE, B0
#oiE, BLAFICHSE L £

o o\°

o
°
o
°

ACTIVITIES

oe
oe

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 ]
VH# 4 act[3] "B does" ACT [ 0 <= act[3] <= 8 ]

DX IR HoT-HAITIE, MODE 28 727F 4 ET 4 BUEENHE— R,
START/END TIME W7 77 4 B 4 OPAMEEEA], & TR ZE£ L £

12.3 &7 7 A VO RBEBERRE

o\
o\

o\
o\

FUNCTIONS

o°
o

THE DT b 7 v 2 Y XA LS IERFIC BT 2 BH° L T DR EE (v Fu
TAR) DEPTERS N TWET.

~

%% FUNCTIONS

NAME VALUE STATUS [ CONSTRAINT/OBJECTIVE TYPE ]
F# 1 £ -10.5 FREE [ OBJECTIVE (MINIMIZE) ]
Fé 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) &, i/
fE&Niz ("MINIMIZE") BB TH D E0RENTWET. F#2 »HIAEDIT 61 &
WO LRTORIFIRNOMER 4 THY, TN ERIZHELL 2> TWDH I & ("UPPER"), fi
W G2 IZIE SN ORISR ([1 ) RSN TVET.

*HABIE L R E L T S FFA TV ET .
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B RO ORAEART STATUS OEMKAZLITICRLET.

NS P S IR

LOWER T RGN ATHE (FIRHIKIA active)

UPPER EBRHFICA R (LFRHIFIAS active)

FREE ETFRR, Wb ey

INFS ETFRAERL TS

TGIN Y 7 SRR A ER L TR0

TGOUT V7 MK EERL L, XTAT 4 BFEAL TN D.

INFS (FEAERY R MEE OO R R L 28 o TR L 72 BRic i S g7

12 47 7 A NDETR, &SSP ELEF R

7 7 A ILD

BOUNDS

o0 oo  o°
o0 oo o°

yap

oY
i

r\JL<

pals

tl\

BONITITAER D ETFIR &IOS, £7-

CONSTRAINTS

o0 oo  o°
o0 oo oP

D DgE < FRAITITHIFIND L FIREIGIEBN N TR RSNET.
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%% BOUNDS

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

[ CONSTRAINT/OBJECTIVE TYPE 1 DUAL VALUE
C# 1 [ OBJECTIVE (MINIMIZE) ] 0
C# 2 [ gl <= 4 ] -1.999999998
C# 3 [ g2 <= 5 ] -0.4999999986
C# 4 [ g3 <= 7 ] -2.443858094e-009

BOUND TYPE M (' CONSTRAINT/OBJECTIVE TYPE 7% [ L TNBROFESE|, DUAL VALUE
0 DROH R O] 2R L TOET .

B# 1 OITTIE, x1 (T DMK TIREIK 0 <= x1 THDHZ L, £ZDMRE
BRZE 0 THLEWRINTWET.

MR EBIIHFIRNCLE S D ETREZHA H72 0 b7z & 20 BB O LS % 7R
LTCWET. BCEEIIRNL, vy KU 7T A4 A, £721F reduced cost & LRI,
FOEARKE EINL ETFROWTINN active MERD L HIZHW T ENTEE
kR

77 7 A VDB AE Rre

1E TIRHIFNAT A (FBRAIZY active)
= FRRHINCATE (LFRHIFIA active)
72/ FITITVME 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

7 7 A WX, FEIT AR ATREMER HASREIC L » THIE S 7z TET AR AT RE 22 I D
BDHAOEINET. WOET VIR LTIE, LTFTOHNDBHET 7 4 MR SNET.
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Variable x,v,z;
Objective f (type=minimize);
f=x+y + z;
X >=y ; // IIS
1+ 2z > x ; // 118
y >= 2 + z; // IIS
X + vy + z > 0;
iR 7 A VA 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 ITHEENLTORIKKNOLFBE I SN ET. NERBUE-> T
HENTWETOT, x,y,z OIERIFET AR E TRV 9. 0 NITBEOLEKIE
DORE (LUBEICHD SNET) 2812, &, HIKAOMETT. INFS L~—27 03 1T
FHBIEOEEMEOREIZBNT, EFREHE S TWDHITTT. ThEMHEL LS L35 L,
IIS DEHEMD, ZIICHNTWAITOENOWTRNIE L LET. 11s Bz L
725G DEBOREIL 11S ICEENDIITOEROGHP R/ RD L5 IiThbihvE
T TOBRD 118 IZF ENDITOEXDOEFD, FEEICEND

INFEASIBILITY OF IIS
EVOIETT .
FATAR AR ST A, EAT A ATRetE O BEIA] & B9~ 5 285, B D A3 iR
TrAMIHDESET.

12.6 &7 7 A D/ — FHIF, &I N—FHPBIUY 7 MKERRE

TNTY XLE L THIFIFTRRE Y VS wesp ZFAVWTWBIEA, 7 7 A4 M2iE, &
I3 2 Lo TE TV — RilK, V7 MBS D ShES. kv
7Y,

fit 7 7 A V)
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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 I, ~—=FllF, V7 MK THZ ShTH RN DODZBN— RlK), &
IN—RHK, V7 MRROIRICR R SVET. #171%, filRXo4mi, 247 (=R
HARD, I v— K :S.HARD, Y7 b : SOFT), HfEDOME LHIF, ENE, v=A b (V/
7 MFKIOR), NPT o8 (V7 MIROR) ERLTHET.

ZOWHAFITEHAN— RHINTH D 246 FHOHIK (model.smp:83[6]) 230 TI D3,
AKILELRBRIERGRVOT, N— FHKEKDOBEREN 1 THLZ LR ENDM
0 ET.

ERHTENS 429DDHIK (model.smp:152[1]) DAFIDOHIZ (u) EHDDIL, =
OFFIN ETRFFITHY, BK L THWDLDEHO ERTHLZ EEZRLTHET (2
LWV ERRICHLT 3 EWOEZE>TWET). ETFRHEKIO FRIGERK L THNLHDT
HIUTHRIOAFTO®RIZ (1) ERREINET. V7 MFICO WY, EREICRESH
ey A NEBNTTETHD 1T AT 1) RbbETERRINET. HNFZMEY v
Nucsp tE, ~— F#l#, I N—FHROENSE, Y7 bXFLT 4 DOXF LT 4 DE
FHEA R/MEL £,

windows WRTIX, F—DHNEN “wespout” EWILFIDEAT =7 FELTH
NI, GUI ML TLHZENTEET.

12.7 fR7 7 A VDR BT IR ETR RN IR

o\
o\

o\
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. ZOENIE, T AVTHIMTAIZ ER LZBAICOAHB L £, FHEOMT
i, PEEMESIFIPAFELRNDT, 7 7 A /MIXZOHBITHE L EEA.
-7 BB E LT, ROBIEICKHT B 7 7 A VEEZET.

BME X+ X,

et

X :(le 1 J>—O
1 X

COMBICHT 27 7 AND 55, IFATINCET 2823 ko L s ET.

MATRICES

NAME VALUE
M# 1 X[1,1] 1.414215
M# 2 X[1,2] 1.000000
M# 3 X[2,1] 0.707107

VALUE 1% [&A7%Ipk0ME] 2R L TWET.
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13. HFE I X7 L Numerical Optimizer OEAH&GEH LT LT U X
VA

ARETIE, FHIU AT L Numerical Optimizer T O HFHDOTE DHEBFHHEIED
#iPH, HPELT AT LA Numerical Optimizer WMEXTWABT /L ITY X ALEF|IZEL, £
NHORSERES 2 ET. Fi2, 7TV XLAOREFELRLET.

13.1 HEHENE—E

L AT A Numerical Optimizer TiX, BATFD X 5 A% 3 mEEAZEY % 5
ZEMTEET.

¢ LP (Linear Programming:#RfZEHHEIFRE)
BB L X B T X TRIETH HHET, BEEREEERVHOTT.

¢ MILP (Mixed Integer Linear Programming:i&&2E#GEHHEIRIE)
BRIBEE L HHXBNT X CTRIE T, BEERZETLOTY. MIP (Mixed
Integer Programming) &FRHEN D Z & H LW TT.

¢ MIQP (Mixed Integer Quadratic Programming: &M WREHEE)
HIRR T _TRIE, BRIBE) kBT, BEEAKAET LD TT.

¢ MINLP (Mixed Integer Nonlinear Programming:iBOTEEIEREHEI-E)
HilF I KOV H BIBIEDS IR CREE R A G LD T .

¢ CQP (Convex Quadratic Programming:ih _IRFHHEIRIE)
B BI%L A3 th 72 — R BEEL, KRR BT _TRE TSI b (72721, BB/
FOEE TN BB R/ MEIZRE TE 56 D) TY.

¢ CP (Convex Programming:&%‘@ﬁﬁ%)
HAUBIEL, HFICIERIE R b OREENTWE TR, FATRMRERERN T, BN
BE DFF 5 DA T IS 72 B O K/ IMEITIRAE TE DE T
I TREBEEABIEE RN bOEEVET.
PIEEEFEFE S MFHEMNEO -T2, ZZIZIEEDETA.

¢ NLP (Nonlinear Programming:FERREFHHIFTE)
FERUS T, B A A E W — R O FERIE BRI RE T,

R E4E NTT T — 2P AT L



139

¢ SDP (SemiDefinite Programing::IEEEFFHEHE)
1THN O EEAE IR 2 & e EE HEE T

¢ NLSDP (NonLinear SemiDefinite Programing:FEFRIE I IE M EE)
TTHNONTEEWERIKI 25 7, e300 BEYBEE - #IUIERIBEN & £ 5 M

¢ WCSP (Weighted Constraint Satisfaction Problem: B AfF X HillRFE B )
B2 EHOMNNTZHIKI ST 272 D~ <R T 27203 EZ ED X HI2HID HT
% & RV A RET 5B T HF TR RME Y L8 wesp IZ XY mEICiE 2155
ZEIRTEET.

¢ RCPSP (Resource Constrained Project Scheduling Problem: &JRHIHKIFF
EATVa—) )
—EDOEIRHFIO T T, WD LITAFEDBA - & TR Z I ET HRETT. —
froBELEHEEE (MILp) & LTRE$ 25 Z & bARETYT A, Rtk z T o
EEPRHFIT & AV 20— U TR Y VR repsp (C KV mEIC FEAT ATREME & 15
LHILENTEET.

13.2 7Y A L—E&

B A7 A Numerical Optimizer IZLATOL I RT3V XA EMHATWET.
R Lofi#ELE, 7430 XAEEETHIEICHVET. by aNOfRIEL T, S
)2 METHOD & LCTHAHEND LD TT.

¢ simplex :H{KJE (SIMPLEX)

MIETENEDRE L LT BB TV D HIETT . KREBME TIINRIEIC
HWERICH Y £T 03, AIRERJEMAR E 0 JREANCNAIE /SN RIEL D b EREE T
7.

BREHZEZTOMEICH LTIEET 5 &, BIRELZ SR EE (Branch and
bound method) & W HFSHD 2TV IR LIT-> T, IEMHORIED & 5 B fFE
2RO ET. KBRS W TR L E R 553121, "cross:on" EFRE L
TARIEIN DD 0 A==V DBEFHTY.

¢ asqgp :ARHIKIE (ACTIVE SET QP)
BRI & RIRR, ERAY 70 RGO B MRE T, 1 AL EOKBUER
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BT, —RRICRIE (BE#RREEZRIE (Line Search Method)) 2450 £9°783,

s BEUTHARTHRR DD IEF (D720 (1/10 UF) Hé

- BRI D~ BITHINEATH T 256

WIENRER Y b EdE»OERE T, £, BEGHEEICHEL TnD DT,
BEHNEENTND D RETEMEZ R 2N TEET. "cross:on" & 15
ETDHZETHRIENDLD I B AF—N"—=% N5 Z LN TE 50T, KRB
(X LRSI R R 2 RO D Z LN TEET.

* higher :#FRIEIRIEH MR (HIGHER_ORDER)
MOIEEHEA I CRHE L7 NRIE T, KRB BB BRI OffE & LTl b mf T
T.OHRELEY, ATREIREARIRED AL

CHThR) 1

¢ lepm :EMRERFRSM L (LINE _SEARCH EPM)

¢ line : (IHAR) EHRFRZEN AL (LINE SEARCH)
— R OO TR R ATRE 2R NRTE < SR RIE T RIERNTH D Z L bno
TV DA ITIHEFEEGE LV b EE T WRAWEPE ORI L THEEI7ZR 00
WAL (Lipm), FhaiiE (lepm) (IRIBEIZ)E L CHEA R WPIENE ST
DUEICANTHD Z LN RENTWET. [HRONAHE (1ine) 1, LIETD/S—
VarbltELEENALGAEIZIHAAL IS W (Ver . 7 LLETON AL 1ine & Ver. 8
LI DN Lipm TiE, AU v MEBROEEDIHE T R2->TEY £T0OT, #HK
LA TCII R DR EGEZ DA R B0 7).

¢ lipm : HREEFRE (LINE_SEARCH_IPM)

¢ bfgs :#==2— 1% (BFGS_LINE SEARCH)
He= 2 — F AR Ko TR Z RO DS RIETT. "bigs” T~y BITHID
IPATHN A FATH & L TIRFFLET O T, /M (50 ~500 ZHELT) RIERIERT
A8 LTk

¢ tipm : CHTAR) EHESEIKNAE (TRUST REGION IPM)

¢ tepm :{FFHBESN AL (TRUST REGION EPM)

¢ trust : (IHAR) (SWFEEBIEN A (TRUST REGION)
RBUEZR b 0D % & Lo — M DO IMIEE Hii R 38 /TRB 72 NARIE < ShaE T, IRIA
WEEFE ORI L CHE B R O AE (tipm), ShRIE (tepm) 1XRTEICK L
THEHBEWIHEA S ON T DEAICE THD Z ERENTWET. IHR
DWNEIE (trust) 1X, BRTON—=V g v L DBAEZBMAHAICTRALLZE N
(Ver.7 LABIOWNSIE trust & Ver.8 LAEOWN AL tipm Tk, AV v MO
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EBPETRR-TEBVETOT, FREBRTIIRRLIMRE G2 DHENTS
WET).

* lsgp :EMIRHRIEICHES ER ZIKEHHEE (LINE_SEARCH_SQP)
o= o— b RIS Ko TR ER B &2 R D 2 B “REHEETY . /N (50~
100 ZEZ5GLLF) 7200 s R L Tk
IR & > TIZERERRNRIE /SR RIE (Lipm/lepm/line) KV bZEMICZEY
FEORWEREZES ZENTEET.

¢ tsgp AREBEMGTAIZHES < BR IREIHEI{E (TRUST_REGION_SQP)
TRERER R A £ O F E VD BER IREHETE T KBRS D2 G — RO
TR E  FTRE R AT, —MRICHARIE L Y BIRE T3, MEICE - T
FRRIEL D bREMIS, LVKBEORWHZES Z LR TE ET.
RO I HHRIREN L WIGEITIIN AL/ RE (tipm/tepm/trust) &£
Db EIRRGENRD Y £

¢ slpsqgp :ZKHE _KEHEE (SLP-SQP)
NPT ABEE O WBEIRBRE ZIKEHEE T, HORRE R OEETe—
5 0> AR F 0 R R0 FTREC . RIRA I R M2 PRGIE -2 I BN N A / 4 i
(tipm/tepm/trust) UKD ZFR ZIKEFEE (1sap/tsgp) DbDELITELRDT20D,
D7 iE TR L2V IS L TR R GG 08 HV £, Fiz, KO AR/ NS
WA BT W DIRE, FEAT RTRESEIBUC BT 3 2 LW A DS A A EN TV ET DO THE
HELHIFN I WO L ERREMENIFF T E T

¢ lsdp MR EMERHEIRTEEIC X2 00 N ARTE
M O IEEME BRI X2 R PRIE TS, BAIBEIEL - ik =Us R+ %
HIIME THLMERH Y £, WEHTAY v MEKOFRZITWEEA.

¢ csdp P PEIEEEEFE ISR D ERCN R E
H A BIE S MIERIEBEIECT, HilK DS BRI 722 - B E A G T P RE L ek 97 2 32806 LR
TY. ZOHOMBEE, P EIEEMEFHE TR T2 ENTEETR, 20
FERSLTNEBIRMATEET. WEHTRAY v FEBOFEZ1T 9 872 1sdp
LR £

* gnsdp =2 — b IgEZ W TOIERIE A EE RS IR 9 2 RO RIE
A9 BEHC - iR AU RIS B9 % e IR s e R R ek 4 2 RO RIE T
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T AUy MEAKOBETEZRIET 572012, FE=a— b UEZFIALTHET.

¢ Imsdp : Levenberg-Marquardt (k% HWIERIE - IEEMEaTEEEICX 325 F
BORFN R i
H A BI% - RIS IR DS BT 2 - I @R FHmF RE 5 5 VO N RIE T
T AV v MEEOKE FERIET D AT, Levenberg-Marquardt {EZFIH LT
WET. = a— b UAEICEES < TFIE (gnsdp) IZHAT, O R 22 2 B )
WO FENTEET. BEDRD 2L, ATHIRIEA R E WRBEOSE, (FEEBEICE
S HE (trsdp) KV EERGERH Y £7.

¢ trsdp :fRHHBETEZ VT2 0T - L E B R RE 564 2 RO P aRE
B A9 BEHC - HilRI AU RIS B 2 e I AR i R R ek 4~ 2 RO RIE T
T AUy MEROBE T Z2&RKIET 572012, FEEHRELFHLTWET. #=a
— FARIZES L (ansdp) KV HBEORE RREZIR F O FENRTEES.

* wesp :HKIFRRRIE Y LN (WesP)
AR TR V) 7T V—7 ORI X 56 R8I xd 5 702
URATT. LT LHREMARE D DT TIEH D AN, KB BHG i
IR L, FERICERICEITrIReME Cofif) ZRODZenTEET.
BEBEB DI I, D OTXTOEKIZ ERE TRAH 5 ISR L TORED)
T, BB, HIRORICEAZRET LN TEET. FROERE, N
RHIK, &I —RHEIK, Y7 MO =FERH Y £

¢ wesplp : IRGHEEGHE RS S O FIF 7 2 8 Y LR
PRIE R IR A B EG Ha R 2 fA S R BB O M TR T T Y AL TH. 207
Y XANTH, EEAHITE Y 724 2 E 4§D DiscreteVariable & fiER X
NET. wesplp TIEAETORIR A ~— FHlF & LTV, BRBEEE Y 7 Ml
K& LTHRWET.

¢ rcpsp EIREIKIFE AP o —) T RE Y V2N (RCPSP)
TSRS TEfRR =) V=T ORBICEHERHNFER T a—1
JHEICAT 2703 ) ZLTY. BFRGHIKOT, RO NI AEREDBLA - #& T i
G R HRIEDOEITAIREMR 2 BRI RO D Z LN TEET. repsp DL
bl=-> TIIRE % SIMPLE DKk 7 7 A2 W TR T 2 BN H Y 9. 58T
Rz O MERTE &, BN R/ MERTB 2 D Z LTS ET. JiE 2 O BRI
XY 7 MK, ®%EZR O BRI — FRIK OB ERTE £
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¢ global : RIEMF#EILT V=Y X A (GLOBAL)

— MR DIEFIEET MR £ 7218, B E S OISR R L, KIsi) 72 5
WfiEE RO DHZ ENTEFET. BB AT A Numerical Optimizer 2MEZ TV
DO E LT VT XA (bfgs, trust) T, RATH 25l % H 9 2
ATREMED B D DITHK L, T OMHEIIKRIRE R &2 52 £7. 72720, MFEfmE
(CHEED S REEZATVET OT, FHEBERAZZ HE L ET. BHEERE
DO/ THSEMEREICE L TWET. KT TY XLDORITITERL Tk
NLPEVa—/ RO HHEI AT A Numerical Optimizer/Global BMNET
3. I AT A Numerical Optimizer/Global IHET FZ v ThHv, Bl
RIBABLELRDET.

¢ DFO : HAYBIEOBAEF I N WE R AT 5703 X4

HRIBEIC DWW THARBLA N DH 5 WIIE BT 2 H A2 A5 2 &k
RN D TR R A T F T N IS A R AT AT AT Y X LD
EITIELTIE NP EV2—A BN #HE T XTF A Numerical
Optimizer/DFO NHETY . I X7 A Numerical Optimizer/DFO iIH
BT A THY, BIEBAPKLELRYET. £/, HFH AT A Numerical
Optimizer/DFO O ZH| A FHBICHE L Tk BT X7 A Numerical
Optimizer/DFO FIRHTA F| ZTBRT I\,

B A7 A Numerical Optimizer D7 /=T VY X ALY, SIMPLE Citab &5 H
RIBEEL, W CTNAEES L O TFTOREEEZAVWTREREINZbOER— ML ET.

+ - / *

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 BABUIE N—T a9 MHEAINT, U AOBRERKTT.

erf (x) = J.e*“dt . Xe[-o0,0]
0

2
Jr
¢ iisDetect :FATARBRRMEERITORFET LT Y XA
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FROTAITY XLERLY, KT LT XAFHEFEHBEREEZ R 200 L0 T
EH0 FHA. K7 AT Y XALNIEE T AT A Numerical Optimizer IZ5-%
OITZMENFEIT AR L HIE SN2, BEICES) L, FATRATREMED K &
7o TVBHKIRNOM (TX 27200 D 72N E D) ZHE L ET. MRIEFE NS
(LP), IREGHELEGHEME (MILP) ICOAMEMATE ET. W CIEEREA D I
LFFOH L TWET.  iis [FHHIRETIE on 22> TWVET.
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13.3 FHHBEREEE T AHI Y X LAORG

AR, #0827 A Numerical Optimizer CTHUY RV AREZRSBEGIEIAIE &, &
PR AT A Numerical Optimizer MEATWAT /NI Y X ADOXIH—ETT.
KONEIT
O ®&bLELTWVD
A HEATE D0 IEHE

--  HEATER
wRLET.
Lp MIL MIQ MINL CQP CP NLP SDP NLSD RCPS
P P P P P
simplex O O - - - -— - —— — A
asqgp o - O -- O - - = - _
higher o -- - - - - - — __
lipm/lepm/1i 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 A —- -= -- A A —— O - -
gnsdp A —- -= -- A A A A O --
trsdp A —- -- -- A A A A O --
1lmsdp A —- - -- A A A A O --
wCsp -- O O¥ OF = - - = = —
wcsplp A OF2 —- - —-— - - —— - __
global A A A O A A O O O A
DFO A - -= - AA O -- - _
rcpsp -—- - - -- - -—- - - - O
iisDetect O A A A AOAOA - - -
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wesp BT 2 O %, 0-1 BEEKEBERER DA% 5 REICH L CHEH T
LT EEEWRLET. BEAREZEOHESD 5T R E TIRARZR2WEEERZ 5T
MBEIZITEACE £ A, £ wesplp 2T 5 O 1L, @AMz ELEEb#EAN
TEDM, REPELDLFREENR D ZERLET.
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13.4 73 Y R LADREHIE

TNTY XNERETDHEC

- %%/1/774’/1/7\]“6?57137?675%
¢ TG A—X2T 57 A4)L nuopt.prm NTFET D HikE

DB RHY T, FRE

T3y X Ah—EZ

FHER T AT Y L4 O—EL, UTO@EY T, Zhik 4.2
BiFs37203) X0 RE LA ER—TY. 72721, DFO (2L TiX

FAFHENR D200 = O FETIHIEE CE EEAOTIRE F S,

TNIY XL HAGE

simplex HARYE (0B REE)

asqgp A NHIKIE

higher FRIE & B R PN s

lipm (HThi) AR R N RIE

lepm ELARER IR SM 5

line (IBRR) ERRERERN A

bfgs H=a— ik

tipm CHThR) A5 B RPN i

tepm {5 FH B A

trust (IFRR) A5 HE AR N R

1sap BERRERER 2 R H U728k IR G HEE

tsgp R A R U728 R IR GET A

slpsqp BB IR G A

lsdp HRTE - 1 A F 8 R R Lk 2 80 N R

csdp M e E B AE R R R %5 B BTN Rk

gnsdp e = o — b Uk O T IR 1 IR E A G
RIREIZ k92D 0N ik

trsdp 15 R IS & FH O T2 FERRE - 1E 28 (A
(s 2 RN AE

Imsdp Levenberg-Marquardt k% W72 3EMRIE
N IE EAE FH i R RIS kE 9 2 2 kN R

Wesp A A8 2 R RE > LN

wesplp TR BT I ] O HilK Fe R fRE Y 1 ”

repsp BIRGIFIGE AT 2= Y LR
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global Kigiemifb 7 v 3 U X A

ETFNT 7 A NVNTRET 5 5% :

options.method = “ 7 /LT Y X L4,

INTG A=K T 7 A)V nuopt.prm WTIHRET D HiE:

method: 7 /L3 U X4

ATFoFITIE, 743U XA simplex (HAKIE) 2ENENET VT 7 A AND, &
DBUNINTG A =R T 7 A LI HRERE L TWET,
ETFNT 7 A NVNTRET 55

options.method = “simplex”;

INT A—HT 7 A)V nuopt.prm WTIRET S HkE :

method:simplex

FATARFTREMEMH T L T U XA iisDetect O EMIRICIEL, BIOBREFIENHES
NTWET. 2661,

¢ ETNT 7 ANVNTHET S ik

¢ IRTA—HT 57 A)L nuopt.prm WTIRET 5 HikE
DIV RHY ET

ETNT 7 A NVNTHRET D HE

options.iisDetect = “off”;

INT A—HT 7 A)L nuopt.prm WTHRET S HE :

param:iis=off

13.5 73 Y X ADBEHEHER

TNIYXLAORBEEWHARVIZITORWIEAIZIE., HE Y AT A Numerical
Optimizer IZTANIESNT-MEONENL BB VI Y XL EERLET. (TAT
U X LD EEIRER)

WH7ZLIY XA ) i L
simplex BEES _CTRE CEEE B 2 5 te
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asgp B BB BN IERIE CR A S xS e
higher BB RN CTRIE CRE A A & F 720
wCSsp DiscreteVariable, selection #&ie

Activity,ResourceRequire,

repsp ResourceCapacity Z&te

lsdp BN A TRE CHIEEERI & &t

csdp HAIBIE MIERIE C, BB O EEEHIK 2 5 e
trsdp ERRUAN O EEE R A = T

tipm FELASR

WD XD GG, BHINCRET DL LD LWFERBEONDATREERH D 7.

13.5.1 BEEHMNE Eh T\ 5 I HERIE

BEERNEEN TV DIERERHEIEOLAICIE, FIHRE TH D asgp X _KE
HRETRTE 7 —2 IR LU ET.

KA L global 7 KA v & A Y A b=/ S TWAEEITIE, KIRMEaEL 7 v
T Y XL global BWEIRGENRH Y 7.

FIERDT T 0-1 BEEHCTHUTHKIFEHE Y VN wesp b ATRETT .

13.5.2 BEEEI S TR WIERE A ERE

BEBERN G ENRVIERIEFHERIE O &, 7 7 4 /0 FCIENAEIC X 2 EHEiEE
(tipm) &72 0 F97, RN ZREHERE (FRBEEOAR _RER) O%a, FICE
IR T— R DOHFIRNOEN D 72 WIEIZITA 2HKE asqp VARG ELH Y F
kR
[F] CABBEAEIE T OO RE tepm RIFROWRIE trust , BIR ZIKREHETE tsqp &
DUMIBIRBIE ZIRE 1A slpsgp WA Z & TEEI. SSE tepm XIS
L THEBHNEWIISER GOSN T HRICADNTHD Z LIRS THET. [HIRON
RIE trust &, DRIOAN—=V 9 EOBEZMDLGEIC TR IZE W, B ZIREHHE
5 tsqp BRI " IKEHEEE slpsqp XE TR ZFTET 57— 21 T3WETHR,
B R < M REIL 21T 9 HFIETT. WARE tipm/trust 72 E TR LW —
AN OV TERME R EHEE slpsqp DA ENH Y 5.

13.5.3 th#HERE
M EFEIRTEC G U I EARRIE 2 AW TR —fRICEE TT O T, ERELRN SRS
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BN THD Lo TWAIESIZIT (SIMPLE IZ/HTHANE HBEHETEEHA) & L
TWTFNDDEMREREZIEELTT I, BEBEOTE 50N lipm TY.

13.6 7 0 AF—/3—

FRIZETHERIE ( P ) DWW IX ZWREFERIE ( op ) T L TIE, WAE
( higher/lipm/lepm/line/bfgs/tipm/tepm/trust )IZ X o CTELILI-fEDIEHHR
H LI U THIRELZREIT S, 7 A — "= Ens FELHNDL Z N TEET.
REWLEIZB U TR E D BUWRZ G L ITIXZ O HIER R A TT.

V15 XY, IRAGEAGHEEE ( MIP ) IZXLTh, BB FRETT .

I a AL —N—%AT ) T2 DI REOFEEZFRE LI, UTOX ) IZHEELET.
TTI)IVT 7 A IVIZERIR T B ik

AN ”

options.crossover = “on”;

INT A—HT 7 A )V nuopt.prm |ZFEahT B FHik

Ccross:on
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14. RTA—FRE

NG A—=HL, B AT A Numerical Optimizer DRFREHEZ I 0 M < HilfE
THEHDOEDTY. "IA—FEZFATLILICLY, 73] XLOERC, EHEH
TOHIE, TREORIE R E2ITHI>FENTEET. SIMPLE E7T /MBS 2 EHK Y
7 A Parameter &IXMERHRTT. NI A —FEZRET D HFIEIZITRO 38 OFFIEN
b0 ET.

1. ETAT 7 ANPICEERT D

2. NRNTA—HT 574 nuopt.prm (ZFRIRT B

O RIA VBB Y AT A Numerical Optimizer ZFIAT DA, WD
FHEEZHNDLZ ENTEETR, 6UI NHEI T AT A Numerical Optimizer % Fl
M358, 1 OFEOHHNSZENTEET.

RTA=HOPIZIE, 2 OFETLMFATERWERHOLOBFELET.

NG A—HBENRE LIZGE, 737 A—X% 7 74 )V nuopt ..prm MHIEET D FIED
T SIET.

14.1 X7 A—F 7 714 )V nuopt.prm

INTG A=K T 7 AL nuopt.prm EWVILRITRITIVIZRD FHA.
INTGRA—=H T 7 A )VOEIHDITIL begin , mEDITIE end THHLENH Y 7.
end ORITLTEATL2TUTRY /A, ROBINE, RIS HIEEN 2SN THR,

bR NT A—H T 7 4 )L TT.

begin

end

begin & end DORENCHKENRT A—FDREEITI ZENTEET. ROFITIET IV
FY XAE L THIRE simplex ZHELTWET.

begin

method:simplex

end

FA=FE . TERLS, = THRETLZHELHY £T. ROFITIE, FikE4tE%
102 B ELTOhET.
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begin
crit:eps=1.0e-12

end

R R8T 7 A IR AN 2 ZWEAR S FRTEET. KOFIL, FEo
5l & 7 LR T

begin
crit : eps = 1.0e-12

end

INTG AR T 7 ANV, BEORTA—HFERETLHIHELTEET. LTOHITIE, &
154 107 ICBEL, 73U XAICHIEEHEE NS higher 2R EL TV E
ER

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

end

TTEHOYAT AZ Y AT * X, TOIRIAL ML THDL I EEEMLET. BT
OB TIE 3 ITHD method:higher MNEtAATENEHA.

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

end

INTG A =BT 7 A I)VTERET DEITITELC/NEDIED,

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

D XD IR FE AR REBFTF SN TVET.

INTRA=Z T 7 AINPHRPAENTGE, BEERDIZIEZ AT A—=Z T 7 AV ZFirA
NIZZ LR T Ay =V ENENRERINET. XTIA—F T 7 A NVFOZER, a X
MIEHEENET. DUFIE, T A—F T 7 A ABRGEHRAENTZIGEOHIFITT.

INT A= T 7 A )V
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begin

maximize
method:trust
scaling:on
crit:eps=1.0e-8

end

FRYEH T

<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 @RI A—F

AT, KTV AU XLIKAFE LRV T A—=Z(ZOWTHFR 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 He=a— bk

tipm CBThR) B AR N s

tepm RSN RIE

trust (IBRR) AE BRI A

lsap ERRETR 2R U728k ke iE

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 I TE B E T R RE e D RPN A
aqnsdp Y= o — b U PE R O T IR 1E Gl i

[ERENZ R 2 RO N ARTE
{5 R R I & I 72 BRI e 1E TE AR R 8 )

trsdp
(3 2 BN LA
Imsdp Levenberg-Marquardt £ % W72 3EMRE
N IE EAE FH i R RIS kE 9 2 2 kN R
wesp il 7 2 fijRE > o
wesplp RS HE A ] R = O il e )2 [/ > Lo
rcpsp BIRHRIMFE A2 —0 7 RIE Y LN
global Kkt 7 L0 =Y XA
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ETFNT 7 A NVNTIRET S Gk

options.method = “ 7 /I Y XALL4";

INTG A=K T 7 A)V nuopt.prm WTIHRET D FHik

method: 7 /L3 U X4

DIFOFITIE, 743U XL simplex (HKE) 2ZNENET LT 7 ANADNE, &
DWINRTA—=F T 7 A VIPHREELTNET.
ETNT 7 A NVHNTHRET Dk

options.method = “simplex”;

INT A—HT 7 A )V nuopt.prm WTRET 5 Hik

method:simplex

FATARFTREMEMRH T L T U XA iisDetect OEMIRIZIL, BIOREHFIENHES
nTWET.
ETNT 7 ANVNTRET D 5k

options.iisDetect = “off”;

INT A—HT 7 A )L nuopt.prm WTIRET 5 HikE

param:iis=off

14.2.2 {EXEH HFIE

T F I NREDOEI Y AT A Numerical Optimizer I%, FEHEH FITRARERZ
KL, 77 AN (FT V4 .s0l) ZERLET. NIA—FEZHWLHET, b
ZPIHCTE ET.

FEAEM N L D RBIEROF AR ZIHEIT 5121, RO X HICFLd LET.
TTI)VT 7 A IVICERIR T B ik

options.outputMode = "silent";

INT A—H T 7 A )L nuopt.prm itk 3 5 Hik

output:mode=silent

R E4E NTT T — 2P AT L
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14.2 .37 7 A MV AHIHE

NRIA=BERNTIRT 7 A VOH I EIET 251208, ®ROXH IR L ET.
EFILT 7 A VIZERIR T B Tk

options.outfilename = " NULL ";

INTG A=K T 7 A ) nuopt.prm (ZFLIRT D HiE

output:name= NULL

NRIRA—=BEZANT, HHENDBT 7 AND T 7 ANLELERTHZ LB TEXET.
TTIVT 7 A IVIZERIR T B ik

options.outfilename = "7 7 A LH";

INT A—HT 7 A )V nuopt.prm |ZFEahT B FHik

output:name="7 7 A /L4

LEDIREIZLY, 77 A1V% .sol EWILBIOMT 7 A VIMER S ET.

14.37 VI AABEHD/INTG A—HF

AKETIIRFEDT N TN XL ERATEBCDHANIRNT A= 2L, ZOREICDO
TR L £

14.3.1 BFHEREZEANRE ( higher ) /EMEKE ( lipm/lepm/line ) /&
W ZWRaHEEE ( 1sqp/tsqp/slpsqp ) /¥ EEEFHHE
EHWAE ( 1sdp/csdp/qnsdp/1lmsdp/trsdp ) I

BRRNT A—H
IR, #EEHaRIEE AN ASEO RGN RRT A—2EE, ZFOBREICHOVTIHER
LET.
« A=V

TATY RLNEHRELSZEICEESE 5720, BB, 50X ZHRiCEkE
ERLCDWEN A=Y T TE. ZONRTA—=ZFIRr—) U T E2TIIENE,
A=V v 7 oBEEEETLI>LOTCT. EETE LM
ﬁt "Off", ”minmax”, cr”, "on” @ 4 OVC@— "off” ’Cl;’(7\'7—U ?/7&&
BEZTWERA. "minmax” TI, HREATHIOFHAT LINTHONWT, FEFEEZ DN
SHIE O e KAE & e /ME L ORATEEN 1 18R EIICAr—V v 7%l E
. er” TIHREATHI I ONWT, FEFBEROMIMEO KD 2 FFix e/l

”

R E4E NTT T — 2P AT L
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fbLFET. “on” 1IEHE I A7 A Numerical Optimizer V15 LARGE DAV
DEDIZHAEINTEY, "minmax” &ZEMTT.
TTNT 7 A NMREIRT D F ik

options.scaling = “cr”;

INTG A=K T 7 A ) nuopt.prm (ZFLIRT D HiE

scaling:cr

o BREA~D 7 v 2F4—— (BEFHEHEHN AL higher D7)
ZOREERITI &, NRIBIZE > THEONTMOKE#RE S &2 U CTHREZ RS
LT ENTEET. REEMBEICE L CrRREMEZ G2 X O FENR AR
T

ETINT 7 A VAR T D ik

AN ”

onvy

options.crossover =

INT A—HT 7 A )L nuopt.prm (ZFEahT B FHik

cross:on

o {ZIRM
IR & LT 2 BlPE SR DR ZE T, SR DR D Z DOELL T2 72
Sl XL, FHEMNMURLIEE A L TRKEFHEEZK T LET.
ETINT 7 A AT B 5k

options.eps = 1.0e-8;

INT A—H T 7 A )L nuopt.prm (ZFCahd B ik

crit:eps=1.0e-8

o fUE R ERR
IR & LCHWD RERHE ®@ﬁﬁkmﬁﬁxﬁﬁﬁﬁ®?7¢wbﬁilw
ElE& 72> TWET. KEREED Z ORI A B 725G 3R G onRnolo & 2
72 L Cx 7 — (<<NUOPT 10>> IPM iteration limit exceeded.)# /1L
F . B CREETE ( 1sgp/tsgp/slpsap ) Z HWZHEAIZIET T — (<<NUOPT
40>> SQP iteration limit exceeded.) &M /JLET.

R E4E NTT T — 2P AT L
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EFILT 7 A VIZERIR T B Tk

options.maxitn = 150;

INTG A—=HT 7 A )V nuopt.prm {ZFa T D HiE

crit:maxitn=150

* N RIEDOFETARARRIEST VT 4 — (hdE lepm/tepm DF)
FIREAS AT R AR IR T N W G S, S RIE I AR SRS 27z S 2 WiRE B 2 %
ATREMEDS B ) £ 9 (<<NUOPT 55>> exterior solution obtained.) . Z®
K IORGEEITE, RTA—H exrho 2T 74/ LD L RESRET D LRHET
LAREMENH Y FF. MENETARRSLG ST, exrho DR E W& KAEITKFH A
MDND T —ANS D £F. WAIEIZHASTHRIEDO T —< ARG
exrho ZHA T FTTIFITLTHLDE—DDHFIETT. exrho OYIHIEREM
X 1.0e3 TT

ETIVT 7 A IIREIRT B ik

options.exrho = 1.0e3;

INTG A—HT 7 A )V nuopt.prm IZFtik T B Hik

param:exrho=1.0e3

¢ PUREPNICELN 8 — IR TFE A R IE TR CEE ( higher D2 )

ZOHE (mtxfree) RET D &, BRI M A KD D IO BN —IRGFREAE K
/s (7 Va7 2R

) EHWTHEET. 774V FOKRIELV B AT OEHEZHOT I LN TE

£7. mtxfree [ZIX FRLOHIRAENE T .
cHEEA~D 7 m AT ==L AT L ENTE 220
c ERLTROLEESNTWRWEENH H25GE XM X220
< SATARFREME E KR AFERE ( iisDetect ) &fFHT A Z &N TE720

ETIVT 7 A NS EIRN T D iE

options.mtxfree = "on";

INTG A=K T 7 A )V nuopt.prm IZFtikd B Hik

linear:mtxfree=on

R E4E NTT T — 2P AT L
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14.3.2 K ( simplex) /AZHIKIE ( asqp ) ICEHRNAT A—4

o A=Y =NEX L EET O EA
D BWIATAIREME A EZ R RIM D> TV AGE, ZNESBICTHZ LT
R ESHENRITIZ0, MOBENRRL RV THHERH £7.
initialSolutionWeight (35 2 LN =WIHfiE %2 ERTHRELZRD H /T A —
AT, 0B 1OFEKEEEZLDET. T4V P TR OICHRESHTONET.

D OB 0 TRVES, RATMGHEREZ R s (1-w) f(X)+w]x-x™

(ZzT f(X) ixE/IMEBL o T HIEEE ), I KRIEO LD B BEEKIZ-1 20T 7=
L. WX initialSolutionWeight. X™ 1352 LA HIHIR. ) kML
BEMRE, ZOMESHZIZL CUBOMAERER L E7.

TTI)VT 7 A IVIZEIR T B ik

options.initialSolutionWeight = 0.5;

INT A—HT 7 A )L nuopt.prm (ZFEahT B Hik

branch:xiniw=0.5

¢« A=V
TNAY ZALERICECEESE L5720, BROBE, 6k, 28I E8dE
HRCDEN AT —V T TT. ZONRTA—=ZIR = T &AT I NENE
2=V vy 7 oMBEEsHEET LSOO TT. BETEDHE
T 7off”, "minmax”, “cr”, "on” @D 4 DTY. "off” TIIAT—VU L JThL
HEZTWEREA. "minmax” TIL, REATHIOFATLINTHONWT, IEFEEZ D
KHIE O B KB & Be/ME & ORATIELE R 1 IR DEHICAr—V v 7 %L %
. 7er” TIEHREBATHIREIZOWT, EFEROMMEDO KD 2 Fefnsz kb
{bLET. “on” 1T AT A Numerical Optimizer V15 LLR[&E DR #aM:
DIHIZHEINTEY, “minmax” &M TY.

ETNT 7 A TR T D Sk

”

AN ”

options.scaling = “cr”;

INTG A—HT 7 A )L nuopt.prm (ZFCahd B ik

R E4E NTT T — 2P AT L
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scaling:cr

¢ BB OIEFMHEICET L LT oA
AR OEILEIFICHC DI ES (% KU T T4 R) OFHEMTT (ZOfEL
TOfodEREMEZEHLET). told OFMIMEIX 1.0e-6 TT.
ETNT 7 A NVIREIR T B ik

options.told = 1.0e-6;

INTG A—HT 7 A )V nuopt.prm IZFRikT D Hik

simplex:told=1.0e-6

o fEST SV OKFEFZORREMHEICET S F LT A
FHEOAF LRI 28500 BT BGESCHIEM T, Z OMELLUT DI B
5 ETFRERZERLET. tolx OWWIEIX 1.0e-8 TY.
ETNT 7 A MR T D F ik

options.tolx = 1.0e-8;

INT A —H T 7 A/ nuopt.prm IZFRIT B Hik

simplex:tolx=1.0e-8

14. 3.3 #HMARTNVIY XA ( wesp/rcpsp) ICERNR/NT A—%

BT — e =TI DK ET VT Y XA ( wesp/repsp ) IEHNE TE 270K
BT DHRENTNN—2RDD LW FIET, BELREMRZRDLLOTIEHY FHA.

o fUE R ERR

FIERFEDO—2TH D, KEFE EREZHRE L. MHBREME -1 1%, EHIRAZZ%
LET.

EBTIVT 7 A IVITELIR T B Hik

options.maxitn = -1;

INTG A—HT 7 A )V nuopt.prm IZFtikd B Hik

crit:maxitn=-1

R E4E NTT T — 2P AT L
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o GHEERR LR

FIERMED—2Th D, FHRRMH LRARE L ET. HIFRREM -1 1%, HEHRZ Ek
LET.

ETINT 7 A RN T D F ik

options.maxtim = -1;

INT A—HK T 7 A )V nuopt.prm (ZFEahT B Hik

crit:maxtim=-1

* HlFIRNOEAEE

/NF A—H defaultConstraintWeight ZHAWBH &, T/ 7 7 A /L THIT Dl
FMRETICRIZEAZRETEET. ROHFITIE, —fRICEASR 12 OV 7 Ml EZHEE
LTCWEF. defaultConstraintWeight OfHIL, ET /L7 7 A LN TOIRRETE
E3c

EF)VT 7 A IV

options.defaultConstraintWeight = 12;

defaultConstraintWeight IZ 0 ZRETDH &, N— R E LTHbLET.
defaultConstraintWeight OFJHAEMEIL 0 T

defaultConstraintWeight & Constraint B8#t ( hardConstraint P9¥%,
semiHardConstraint PE%X, softConstraint BE¥0) MEEA L72HE, BEDEL
SET.

o BB O EAHRIE

BB D ERZIZ/NT A — & defaultObjectiveWeight TH E L ¥ 7.
defaultObjectiveWeight DfEIE, FF /LT 7 A LN TOHFKETEET. KOBIT
%, BRI OEARIZ 5 ZHEELTVET.

ETNT 74N

options.defaultObjectiveWeight = 5;

/NT A—% defaultObjectiveWeight O EMIL 1 T .

* HRUBE O BAEHREE (wesp D &)
HYEME target OffEIE, /X7 A—# defaultObjectiveTarget THRET DI &N

R E4E NTT T — 2P AT L
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TEET.

options.defaultObjectiveTarget = 5; // wcsp DAHALR

Objective @%liﬁ(’@@ target fE&, /X7 A—4% defaultObjectiveTarget @D
EABA L= Objective DBIDEOEFPEIINET. HIEME target O
IR EMIL 0 “C“?‘. ZDNT A =KX repsp ([T ER T,

o PR RRE LA T D SR AR O il

?ﬂ%ﬁﬁ@ﬁiﬁkﬁﬁﬂifﬁ'@héﬁﬁ%%iﬁ‘éf:&)@fﬁ (ff) Z#fETLHZ &N TEET. A
Zea—U AT 4 7 AMEETIIYIIMR D ARG DN DR ORS IS 5 2 LA
LNTEY, PIIEZEE T L1285 T, KVRBWRELZITI ZERWFRFCEET.
AL A3 ET A7 O DfEIZ wespRandomSeed THRET A EMNTEET.

options.wcspRandomSeed = 3;

RIS AL BRI A 3 2 ELECR AR DO FE D AR EMRIE 1 T

o FHEEEK

|F wespRandomSeed Tk X7-i@ Y, WA LR 252 LIZ Lo TREMIZHED
NWDIRPEAT D Z LNV £, WIHRAERRIAEN 3 2582 2T LEafiE Z &
WL THROBEZR L9252 En MRS ET. HEFEIL wespTryCount THRET
HTENTEET.

options.wcspTryCount = 5;

SRR BRI BOE LIS a3, WA IV S 8Lz A L, fEE LT
EBCRAEZATV, ZOHFTH S JWFREZ ABIIZR L ET. SHREROIEEREITX 1 T
ER

o ALy REDER (wesp DH)

WCSP (I~ F A TREICE W CUSMLEE 21T 5 Z Lic &, R/ 2 0HMEN b OfFD
BRZDFEINITI ZENTEET. Ay RO LRIX wespthreads THET S Z
EMTEET.

options.wcspthreads = §;

FHEEENIE wespTryCount 72 a U CHRIET DI ENTEETN, X—Ta 14
EFTIX1IODOAL Y K (1 20a7) LMEXRho7cl=®, 1 BIOFHEIZ 10 0D
KO MEOEA, wespTryCount X 10 (B)) OFEEFF N0 £9°.

R E4E NTT T — 2P AT L
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— 0, KA Tail 2 ZRELET L, itHEE 2 DOAL YR THFFIITWET DT,
wespTryCount X 10 (8) / 2(WEF) &, K ORERICA0ET. (72721, FEAT pC IHE
ALy R, ED cPU( A7) PHEHSH TOORENTESWET)

KA T ar DT 74NVMEIX 1 TTOT, WHIHLZGNTT5561% 2 DL EOEZZREL TS
7230,

o FIRIFER 7 = — RITB T D FHHE R LR

IN—= RRXFLT 4 O I = R T 4 B> TWD 7 = — ADOFHERH LR T
T HIRIFER 7 = — XTI HEH AR LROMEZRE L2546, & LIRFFH A Bz T
HA— R eI N—=RXFAT o B TOWDIEEITITFENE T LET. RN —
RetBIN—RXF AT 4272 LHAIE, KHHZYEy LT 5 maxtim TR
ELERMEMOBBREZITVET. HIHER 7 = — XTI 23 HRFH LRIT
wcspPhaseOneMaxtime CIEETHI EMNTEXET.

options.wcspPhaseOneMaxtime = 60;

-1 ZRE LSS, ERIREMRSNET. HIRNTER 7 = — X217 5 R LR
DFEREIE -1 T

o fiFE SB[ 9R8 7 L R L R

FRSER ST OIEE LICR A RE T 2 LR Z/& T LET. KEEFMECILEE
P ORBREITIER ICHE LV o T3, T osez V2 RIS AH e Rig 2175 2 &7
T EJ. fEEHEMRERR LRI wespPhaseTwoMaxInterval CIRET DI &N
TEET.

options.wcspPhaseTwoMaxInterval = 5;

1 ERE LB, MR & AR S UK. MR R AR EIROAI R 1
<.

14.3.4 BYGHEE ( simplex/asqp )/ KEMEREL ( global ) ICHBRNT A—

&
LT D/RT A= I3 HKE ( simplex )/ AMHIFIIE ( asgp )/ KR iE L
( global )%, BHEHEHZETLMEICHOWTHEA L, &2 Wi Kki il

( global ) ZIEMIEFBREEII L CHH LI2G&IcORFETT.

INHOTNTY XA, BEEEROEESN % — M LR 2 0 R UfF & 723
B, R ELEE VI A — AT L 5T, BERGMA M- TEITARRMBOR R L, FEiT0]
REfRDEGEVEDIRFEZIT ) O TT . REMICHE LW ZACET 2B TH D0, H#

R E4E NTT T — 2P AT L
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AL D B> 5 72 B[R E OB DO EIC AT, & & & UTEMSEREDORM A1 5 Z
LIFE<HY £

FTo, TORFREEL VD AF— LD E LD IDHRME LT, Rdffz %R LT
et A FE S 2 £ CORFMBRBEOBIRO 72 67, BEOMWEICKRES EAShd &
WO ZENRHY ET. BRI, BAEBOMEREH THRITTLE-Y, —FHTiX
BEEBOMEE M DIC—FFRLL EZFELIED LW ) 2R TSN ET.

BB AT A Numerical Optimizer [FHABONDIRHITOHEIEEMARAKAR, T
HIETEEBRREENLEICE T DL T A= 2T 2a—= 7 LTEBYVETH, 5
DLME ORI L THICRVWREL AT Z LIZTE T $HA. TDkD, UT
TN T HNRTA—FZWMARET H I EIZL ST, 774 /L FOIREETIEA 72 v e
EPELZMEZ LRI IENTELZ L HRITHVEET. LITF TIERR
W EBDONDIACT 2 == T DI DRT A= o TR LET.

UTHHADEEDT=D, T2 MED /MU L 0E L ET . mR(bREIZA
HIBIE DR 52 L CThR/IMEZ T > T\ D 2 & LEMi72 DT, BEWIXE U TT B TIZ
HTLDTHRMESE EREE VO SHEA WIS S THRIRT 208N H D £

¢ UIBRFHED /T A —H

SRR ETE TN S 2 VTR E D SR A L2 R &2 iR &, 0%,
BUER D BTV D FATAIREMED THYE (Z /NS < R0 2 Li3dH Vgl
HERAICIRGES M) 22 ML RN TR EITVWET. BUERD b TV D FEAT
AIREME & P RE O ENFRITIE N & Hrp iz & &1L, BITEG H LTV 5 FEAT Al REfF
OFEMENFEA Sz SR, 73 ) RAREERLET.

IR EIER, BEM 2T Th A O Mgt (ZAAREXLTFOET) %
ARLL, FTRMEZL BT, DHEREEOIEE R 5 FiETY . IBRFm 2N
RDOFEETIMEIZ LAY, SEBREEIXRINAFIET 2 Z eI E 328, N
ZTED L) MEOHBNE KT 5720, BRROFHE a2 MRS, fERE
TR DEERIZ DR N B AREME L H 0 3. ZD/3F A= IUIBRHE & N 2 2 (&
BAEWETHHOTT. HELTIE 0,1,2 OWVWTFRNERD ZENTE, F7 4
U ML 1 (BEMERZRE) TF. 2 ARTET D &, UIRERAZOICMA D LI
20, 0 BRETDHERIMZ AR T

FATFIREMAR I L S D DS, B MES 72 2322 G S AU TITAF IR LR W R TR 2
DINT A= % 2 \ZERET D OPRAIR RN TS W E T, —F Chalfign
MR < B O TV AHEEITIE, YRR OBMBFHE DA — S—~y NI oT
WHRBEMERH Y £TOT, 0 ITRETLONENREELH £9. HHU X
7 2 Numerical Optimizer (% V12 HEIMINDUIERTFEHEHOMER ZHC L
Ttz b, UIBRFE 2 L OICN 2 5 K 512> TWET . fERE LTHE LUV (K

R E4E NTT T — 2P AT L
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BomEW) MBEONRT7 p—< A A ELE LR, DETORE TEEICE T TV
T-RED N7 =< AHE T L TWDA[REMEIE S 0 £9°. YIBR Tl 0B %
TELHLEELDBEARIL, clevel & 0 WRELTHLTADLZ 2RO LET.

ETFINT 7 A IVZEIRT B iR

options.clevel = 1;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D FHiE

branch:clevel=1

¢ ba—URT 4w I Y —F 2T LT A—X
B2 FEATATREMR &2 RMNCAG 2 2 L IT R EEDIR ZINE T 5 9 2 TR&EL
HEkL £ %%%DF’EJEEO)W@%#/)-&«)%Z;ME“ WCEEL TV o IR & LTIATH
REfiR 2215 2 D3 E D3 FREE T2, MO FRMEN RS G 72 EIIXFEAT AT
REfRDFE RNIFFICTELS 22 2L I3HVEET. ta—U AT 4 v 7 ¥ —F LTk
Fff k2 22 FIECTRER LT, RERFATAREMRE RIIICRL 00T 7=y 7 T
T ZOFEDN D ESHERT VUL, SEREEOIRAIES 2, HH0EEVE
BRFAT RN LA OND TR &H D £,
BENRTA—ZFTMHBERAENLTVWDE 22—V AT 4 v 7 —FDFik
(rounding, feasibility Pump, neighbour search) IZZFNZILEG LT
WET. 0 I TR, 1 1FAT9 VI EWE LR > TWET. £72, rounding IZ
BLTIE 2,3 aRETHIENTE, ERREWVEETHIREREGS Y .
feaibility Pump & neighbour search (L KBIERIZE CEITRREMNE LN
(S WIBEIZRIRAITY . BT ~BOr B RHIEL D FEAT AT REAR DS 72 372 DB 72 O[]
EERNTW DA WRZRSD & LFWVFERBE LN L ATREMER H D 7.
*ﬁ’(“fﬁ*ﬁ@d\éfoﬁﬁnﬂ% BEEE), &5 WITETARENEICZEE I S D
FIBICR LTIE, Ea—U AT o v 7 —=FI3RRP2WED Y I 2 REHIET
I LR H Y £, ZORIIINODNTA—=Z%2F T 0 LLT, bt
2=V RT A7 AY=F 2RO THTLIIEEY. T 740 MIKHEZT 4
Numerical Optimizer N FIZHIWET 25 (ADE) TT.
BT NT 7 A TGRS D H 1k

options.rounding = -1; // -1,0,1,2,3 Zi®BIRTEFE

options.feasPump = -1; // -1,0,1 Z&ERTEET

options.neighbourSearch = -1; // -1,0,1 ZZERTXFET

INT A—H T 7 A )L nuopt.prm \Zitah T B Sk

R E4E NTT T — 2P AT L
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branch:round=-1 * -1,0,1,2,3 BN CTxFET
branch:feas=-1 * -1,0,1 Z@ERTEET
branch:neigh=-1 * -1,0,1 ZB/RTEET

o PRERTES
WROWSEZRELET. 1 T2 LRSBRBERLZITVET. RKEWETHDIZ
E, FBERAERITES 20 £
p A REDICKET D & FETAREMEN ROV L, FTEAEY BRE 2D MR
HTY. 2O XD RGEITIT p=1 GRSEEER) LW IOREVFDNRGENRH Y
£7.

ETIVT 7 A INIREIR T B ik

options.p = 10;

INT A—HT 7 A )V nuopt.prm |ZFEahT B FHik

branch:p=10

¢ wesplp W FAT R REMRIRR DO SR ICET 5 /37 A —4
V17 LAEETIE, RERBIEREEICRY, DEIREEOE 2=V 2T 1 v 7 H—
FO—>L LT, wesp AT AZENTEET. 2D wesplp FHWIZEATH
REMRRR ORI D L3774 FOREL 22> TVET.
IRREEN DN S 2 wesp 1F, TREOKR THMEN D wesplp & 8RRV F
7.
1. 0-1 BHUSNOELITHE Y724 A ED Discretevariable L C#bid
2. wesp @ target fHIE, Z#O L TRAZZELHIBEED
B/AMECR NEDME N S %
3. Numerical Optimizer DBWNEDOEEZRFOH W,
HEIIZ wesplp Z W FEATREMIR R OXEEZK T T 5
Eio 1. oA BmEL, 22— —FETD maxRangeNum % V>, ceil (D
ERR - 4 ® TER)/maxRangeNum) & % & S 4L £ 9. maxRangeNum O
default fEi% 100 TY.

ot 22—V AT 4 v 7P —F LFREEIZ, wesplp & V2 FIT AIREMERSR O 7%
G EITAREFED R R DG LN OWEEEICK L CTHEMT5 2 L TRWIERPS S

R E4E NTT T — 2P AT L
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N AREMER H 0 £3. WIS/ INEB R R FAT TR A 2% < RO RIEICEI L
TUE, AINZITAEREISRARRFR OIS D WREMER H Y £

F£72, wesplp Z HHWICEATAIREMHRR O SR ITIE, LR 2. OFETEW

A2 > CLEIFELH Y £, 2O LI RLEEITIE, wesp ORIERE E

FROSRAEIF R 2 I IR9 2 2 & T, KM OBz b s rleEttEnd  £7.

KAEREE EROT 7 /L MEIL Numerical Optimizer 23@4IZHBI425Z &
ZRT (-1) THY, RFFFOT 7 4/ MiEX 180 BT

wesplp & W TC FEATATREFRER IR DO SZRITB T 5 /37 A X OB EFIEII TLOE Y
T
BTN T 7 A RN B A

options.useWcsp = 1; //0 (BERLZY) , 1 (ERT5)
options.branchWcspMaxitn = -1; //-1 FIXIEOEE
options.branchWcspMaxtim = 180; //IEDFEE

options.wcsplpMaxRangeNum = 100 //maxRangeNum

« NF A=K T 7 A ) nuopt.prm ([ZFCih T B ik

branch:useWcsp = 1 * 0 (FEFLZVY), 1 (ERT5)
branch:wcespMaxitn = -1  * -1 FIXIEOEK
branch:wcspMaxtim = 180 * IEDFESL

wcsp:maxRangeNum = 100

. /@@JDI\HXE)EH/{)?)(_&
P AT A Numerical Optimizer [XOFREEDOEEZFIZ, T E TTHR

B B fne 2 osrammake s &, fneatticzmo i fuz

—h
o

ut = Fine = A¢ (Bo/MERTE)
fcut = finc+Af (%ﬁ’ﬂﬁﬁﬁ%)

LEHLET. TAbBLBRE 5 TS BT B At DB RE O

R E4E NTT T — 2P AT L
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TNCHERERD 2 L0 ET0T, Do ka<BETL-LICLY, BR
REVYIAEN, FEOFMERSTZ L RAMSETE $3.

L, FOBICHERE > RS TH 5 = & IR TE £ A, ZOMENE D
PLEBUMERZRN D & OBAREE S L E T

Af (X, # X fE (addToCutoff) Z&ET 2 HiL, FHREL S O A

(rel addToCutoff) TEET D HEDZORH Y £7. 7T 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 HIEDZHONRHV £T. 77
4V MEIZHESHE 1.0e-6 T, HAMEIX 0 TY.

MoXHE 1.0e-6 EWIHFKEIL, HIREED 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
JUMEIX 0 72> TCWET. LP fi%ﬂﬁ##gU)ﬂi BARIZHS TR CBEORE S
ThLIGAITITAEHATT.

FERE R IC6H 5 KIRM L (global) DOFAICIE, HXMETRET 2HA
DT 7V MHEIX 1.0e-5 &0 F7. HMEDIREZ T 52 LIXTEEHA.

o

EFINT 7 A NVICERR T B L

options.addToCutoff = 1.0e-6; // HaxHETHHE

options.rel addToCutoff = 1.0e-4; // FHXMETHEE (global TITHER))

INT A—H T 7 A )L nuopt.prm (ZFCahdT B ik

branch:add=1.0e-6 * FfscHE
branch:reladd=1.0e-4 * FHRHME (global TixiE%h)

¢ BYIY A

YD HERER T A— 2 ORFFTCHA L7220 8, Oz b0 T, X
D (cutoff) KVEWRELNGEZ RN &R ToRBITERR ORN B L
FT. o T, WUNTRET D LAHEOEKEZE 2N TEET. ZOEEF/)
ERIEDB G S < (BKRIEMEOSLAIIRE L) RETDI1TE, BUIY FM4
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L <, BREBEORGIIHRLS 20, FROFMITEY . MLIERELTEDLLE

FTATBEREAY 72N (K<NUOPT16>> Infeasible MIP.) &) =T —|Z/ V) T

T, HEMNLETT. FIMRETIEIMHREINTOETA.
TTIT 7 A IITFLR T D ik

options.cutoff = 1.0e-2;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D FHiE

branch:cutoff=1.0e-2

o IR LR
FHAERH O LRI, FHEBA) DR AL O FHRRF I 2N FHA R LR maxtim %
Wz 5L, TRROTT—A vyt —UL & HICBEE TCOREMZ ) L TERITEH
TLET. (FEITARMN 20> TW WA LP(op)  FEMEOA DT
ERVET. E2, 0 UTOMEIIREL TV ARVO LRI UEKRICARY £9. ) FFR
RERI IS, ATERCR R OREFIR 2 3R D 2 R 23 B £ E . WM E Tl A I
W ERZR LAZERT S -1 DRESNTOET

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

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

EFI)IVT 7 AV ERT B FE

options.maxtim = -1;

INTG A—=HT 7 A )V nuopt.prm IZFtikd B ik

crit:maxtim=-1

o BEPURE S R
FATFTREME DR D EIRTY. 0 UTIERE L Ty (EHIFR) LR L R s
WET. 1 ETHUE, FATHREMREZ 1 DTETROTHR T T 5, L) Z ERAHEIC
720 E7. GRS oo T FATAREM OIS maxintsol MR D &, LU
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

o R ATV EHIR

BHE L AT A Numerical Optimizer YBEANFEHT LI LEDOTE HHKA
TV EEFHIRTH7-DDONRT A= T, Mo B THRELET. FlxiE 1000 &5
HEIGRELERBETHZILEEIKRL, 1B 2 ALLAICFHITEIEIELET.
HOEERETHE, VAT LATHHARER A€ Y B2 %Y -maxmem LA FIZ7e 5
e XIZHETEEIELET. AV ERICE s TEITBEELESEAICIE
NUOPT43 =T —7%, FATHEEMEN 27> TWRWIEEITIT NUOPT44 =T —73
HWhEnEd. Zohe, BUEE COREMA ) U TETERT LET (F17H
REFRDS L2 o TW e WIS IITRERfEO A 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.
727U, gap =(ESYE - FHE) TF. gap ZEMBEKOEREOEICKTT S
CEICTEETSW. UTFTo=I—RHhEsnTIkED 7.
FATHREMENRE > TE O TETFTMEO X v v FIFEW®EZRHLETOT, Zo=x
T —TIEIL L7235 A I T EATRIRERE O S sk S v 3. FIIRaE I, 3
2SN THVERA.

<<NUOPT 45>> B&B gap reaches under the limit.
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ETFINT 7 A IVZEIRT B iR

options.gaptol = 1.0e-2;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D Hik

branch:gaptol=1.0e-2

o ALy F¥® LR
DRIREEIT AT a7 REICB W TSI Z1T 5 Z LIT KV, FHRERFH 2 8
THZENTEET. a—PFIINEREEIMENT DALy FEO LREZEET S
TEMTEET. -1 BFEETHE, HF T AT A Numerical Optimizer 23N
HCHEHY ALy REERELET. 0 HDHWE 1 ERELEEEIE, Y on
ALy ROJKREERIEL £ . SEREEOWIE FAT LSS, 77+
VU RORREL 2 1T/ £

TTI)VT 7 A IVIZEIR T B ik

options.bbthreads = 2;

INT A—HT 7 A )L nuopt.prm (ZFEahT B HiE

branch:threads=2

14.3.5 BABEGIEMEEHENFTR T VI Y XA (wesplp) ICHRIRNNT A—F

FRIZ 7R G B EGHIE 2 L7 ME 2 IR 28 & U TR LAES FIETT . wesplp
X TREDAT wesp ERARD F9.
1. wesplp ISHEORGELEFEMEOETVICZEOEFHMATE D
2. wesplp ZEO ETREZZEL, HREKORKNE (&R/IME) 126 &0 T
target HZRET S
3. wcsplp TliX, 0-1 BV OZEEILE Y 72 X A WE D Discretevariable
ELTHDbND
4. wesplp IHRAEEGEEMEHOFILEEFEHT 7290, L RWERELND
a5
5. wesplp Tl, #if1A2 42T hardConstraint & LT
ki 3. DHAEIFL—VF —FETED maxRangeNum ZHAWVWT ceil ((B%H D LR - &
¥ D TFBR) /maxRangeNum) & W) EHMEIZHESINFET. maxRangeNum DT 7 7 /b
FOfEIX 100 TY . wesplp ORARI, KED 22—V —f8E DR KKEREIZET 5 h,
RARIERE] 23 2 — Y — 48 DR IORIERFRIET D LT LET. RRERBOT 7 + v

R E4E NTT T — 2P AT L



172

MEIX 1000000 [FIC, fICRMRFRIOT 7 4/ MEIX 3600 B T3, wesp & [RIERIZ,
wesplp FIFEFS tryCount BXE N randomSeed HIFEAHETYT. ZNHDT 7 4/

ME LI2 1 TF. wesplp /ST A—4%, Tilo@ Y #

EFNT 7 A MZEIRT B FiE

ETDHIENTEET.

options.method = "wcsplp";

options.maxitn 1000000;

options.maxtim 3600;

options.wcspTryCount = 1;

options.wcspRandomSeed = 1;

/ /IEDFERL
/ /IEDFEERL
options.wcsplpMaxRangeNum = 100 //IEDFEHK
/ /IEDEER
/ / EDFERL

INT A—HT 7 A )V nuopt.prm |ZFEahT B Hik

method:wcsplp

crit:maxitn
3600 * IEDFEESK

wesp:maxRangeNum = 100 *IEDHEEH

crit:maxtim

wcsp:tryCount = 1 * IEDHEEL
wcsp:randomSeed = 1 * EO¥EEL

1000000 * IEDOE

INTG A —H T 7 A ) nuopt.prm 5 method:wcsplp EFEET H &, Numerical

Optimizer ® mpssolver X° solveLP (
FITTDHZ LB AHETT.

14.4 MPS 7 7 A MIZBEAT BDRRE

SN~ = 2 T VB R) 726 b wesplp &

ZDETIE MPS 7 7 A VOMIMEROIEEHFIEZMI LET. MPS 7 7 A MK
HIEHRE/NT A—FTHETHITIE, ST A—HF 7 7 A/ nuopt.prm & H\5HIEDH

DRSS TWET.

MPS 7 7 A NV BREE AT HHEICOHER L ET.

» w/ME, mRACDIEE

MPS 7 7 A b giAib T2 R & B BB O e/ IMERTE /R RALRTE O W

E LTS PEIRELET. MRS ITsR/METY.
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maximize

o ZHET N4

ZINHIE MPS 7 7 A VHIZHEI S D RHS/BOUNDS/RANGE/ B IRIEAT N & 5 & %,
EEOFHETHWILOEEELET.
T 7 4V h Tl E R DO L) £

mpsfile:rhs
mpsfile:bou
mpsfile:ran

mpsfile:obj

T (RHS TUL4)
SCFH] (BOUNDS T -3L44)
LFF (RANGE 7 NJL44)
X (RABEAT 7 ~v4)

FRICE L TN T T LB E S DONFELRWESICIE, UTo ks

—HAShET.

<<MPS FILE 13>> Specified rhs: RHS 7 —4# 73l not found

<<MPS FILE 11>> Specified bound: BOUND 7 —# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 —# 73/l not found.
<<MPS FILE 12>> Specified objective: HBIFE¥IT4 not found

14.5 X5 A—F—&

H L AT A Numerical Optimizer TiXERRE/R/NNT A—HD—ETT.

4 R R Default LS
outputMode "ettentt, "normal" Rt ==

"normal", [output:mode = normal]

"auto,

"lipm",

"lepm",

"line", . . .

o . KfgT Y XL
method "i?ghfr ' "auto" [method:auto]

ipm™,

"tepm",

"trust",

"bfgs",

"lbfgs",

R E4E NTT T — 2P AT L
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"simplex",

"asqp",
"lsagp",
"tsap",
"slpsap",
"lsdp",
"csdp",
"gnsdp",
"trsdp",
"lmsdp",
"global",
"wesp",
"wesplp”,
"rcpsp"
"off"
"minmax" A=Y 7 OFfEE
scaling "cr"
"cr" [scaling:cr]
"on"
maxitn int 150 AR DR
[crit:maxitn = 150]
eps double H B E PRI
[crit:eps = 1.0e-8]
BASHLUBRmEOHED R
7 (0 1FEA LR
crevel e ' S RBEE )
[branch:clevel=1]
rouding BEIKIZ LA b =—
AT 4y I —F OBE. -1
rounding -1/0/1/2/3 -1 L AT DY IR ET H.
(IR RELE )
[branch:rounding=1]
Feasibility Pump #EF&IZ &
Lea—UAT 4w I —F
DB, -1 XV AT LD Y
feasPump -1/0/1 -1

WZERET B
(I RERRE R )

[branch: feas=0]
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neighbourSearch

-1/0/1

Neighbor search HEE&IZ KL
ta—URAT 4y 7P —FO
BEFE. -1 12V AT L0NH Y
BET 5.

(B RETER )
[branch:neigh=1]

addToCutoff

double

1.0e-6
(global LA

44)

1.0e-5
(global)

RUIY REREM /R A —4 (i
*HIE)

(IR RETLE R )
[branch:addtocutoff=1.
Oe-6]

rel addToCutoff

double

-1
(0 LZ&1H)

RYIY HEBREM/NT A =45 (§%
FAfig 7> & OFRHE)

(S HBRE R, global (T
VR EEL))
[branch:reladd=1.0e-4]

cutoff

double

SEEIY
(AR EESH)
[branch:cutoff = 1.8]

int

PRRIRS
(S BRETE R
[branch:p = 10]

maxnod

int

-1 (HEGHIBR)

PRARRAES BIR
(AR EES )
[branch:maxnod=100000]

maxtim

int

-1 (FERHIBR)

FHERE R (7))
(I RERRE L & N AR )
[branch:maxtim=3600]

maxmem

int

-10 (%% Y
10Mb)

SSERREED AU FMAHE B
[ (Mo), VY FIHAFREEAETY
W2 X AR (AEO%E, Mb)

[branch:maxmem=500]

bbthreads

int

WAL F R EED A L K
o LR

gaptol

double

EFRFY v TOTR(ZDOMHE
Z FlEl> 72 HAF k)
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R O AT A AT RE MR E

tolx double 1.0e-8 (HARYED I2)
[simplex:tolx=1.0e-8]
Rkt TR D AT A A] e ME )
told double 1.0e-6 il (HEARIED H)
[simplex:told=1.0e-6]
REER SRS LR (D)
maxintsol int -1 (JEFHIBE) - ”
[branch:maxintsol=3]
"off" L FATARA[RERITHES (T19)
iisDetect "on" (79) P
"on" REAT O /ATORN
B P A7 A Numerical
Optimizer DfE7 7 A /L4
outfilename charx* 0 CRIER) “_NULL_" & HEM N EATH
A
[output :name=myout]
solve () ZBHICHEIX 720 &3k
noDefaultSolve int 0 L
i 2 Tl
Solout () ZBHIZFEIX 72\ &
noDefaultSolout int 0 L
fROH ) &7
outputParameter 0
Parameter, Set,Element,
outputSet 0
int Expression @ CSV 7 7 A )V
outputElement 0 P .
HAOZEITIE DD
outputExpression 1
Ffl—DF—XIZHONWTTF—X
) BPEMELCHERD D L 2T
multDataPolicy int 0 GF&72\) . S
MEIP(LIZHRET D L&E
W& 72 5)
defaultConstraintw BEDORWHKXDOER (7
double -1 )
eight 7 v Mixo— RHilF)
HARRE 2 £ L - Hlx=X o
defaultObjectiveWe .
double 1 HA(T 74V MEELT O
ight
Y 7 M)
defaultObjectiveTa BB %o BIEME (7 7 + v
double 0
rget M 0) (wesp D&)
IR EVET wesplp &M
useWcsp 0/ 1 1

W FEAT ATREMR IR SR O SR &
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(E A

. [branch:useWcsp=1]

TIRERR EENOE S NS
wesp O e K X 18 [\

branchWcspMaxitn int -1
¥ . [branch:wcspMaxit
n = -1]
DR EENOEHENS
_ _ wesp D e KK g IF ] .
branchWcspMaxtim int 180
[branch:wcspMaxtim =
180]
a7y 22 iEE AL
"on" TN — R 5 2 A g <
mtxfree "off"
"off" S/ [linear:mtxfree =
on]
. . Z—FRHITRA LT W
initialSolutionW
double 0.0 fEZZ EZBICTHELH WV

eight

[branch:xiniw=0.0]

15.MPS 77 A )L« LP 77 AV

B AT A Numerical Optimizer & MPS 7 7 A W CTRoa & L7 4B 5H &
B ZENTEET. Mps 77 A NMERKD 1P 7 7 A VB OB EEIX, 2~
RIA L DHRPOW/S ZENARETT. GUI DO INLD T 7 A NVERH T LITTEERA.
BARRY 2 MEE, LT o#@Y) TF.

prompt% nuopt 77 A /L4

ERoOBE, YRR

Free-MPS 7 7 A WA E L THEAIAHLET.
TrANERIL, AT varE LTHEET S Z ERARETT.

WEnEd. Mps 7 7 A VIR OBEEEIIEIL, 2~ FIAnoDBH 5 Z LT

T, GUI 2°BH MPS 77 ANEWD ZEIXTEERA.

Fix-MPS 77 AN CTHRAIATGEITIZLL FOI L ET.

dp THDH77A40% P 77 A NMERE LT, ERliE

DGR T 7 A NIRRT

prompt% nuopt —-fix-mps 7 7 A /L4
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Free-MPS 77 AN CTHAIATESITIZLL FOI L ET.

prompt% nuopt -free-mps 7 7 A /L4

LP 77 ANER Tt AL G A IIZUL FO I L ET.

prompt$ nuopt -lp 7 7 A /L4

15.1 MPS 7 7 A )VITxd A1EHEH S

MPS 7 7 A MK DR~ N nuopt & FITT 5 LARMENICEHEOETHAFRIR S

ET.

prompt% nuopt exl.mps

MSI Numerical Optimizer x.x.x, Copyright (C) 1991-20xx NTT DATA
Mathematical Systems Inc.

<reading MPS file: exl.mps>

MPS FILE NAME

PROBLEM NAME (TITLE)

ROWS

COLUMNS

NONZEROS

OBJECTIVE

RHS

NUMBER OF VARIABLES

NUMBER OF FUNCTIONS

PROBLEM TYPE

METHOD

<preprocess begin>...

<iteration begin>
res=2.6e+001

<iteration end>

STATUS

VALUE OF OBJECTIVE

ITERATION COUNT

FUNC_EVAL COUNT

FACTORIZATION COUNT

RESTIDUAL

ELAPSED TIME (sec.)

SOLUTION FILE

....... <preprocess end>

exl.mps
examplel

4

3

11

f

b

3

4
MINIMIZATION

HIGHER ORDER

1.6e-004 . 3.9e-009

OPTIMAL
-10.5
5
10
8
3.903545017e-009
0.01

exl.sol
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ZOWTRLLT OERST

<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b

IX MPS 7 7 A V& FtAHrATeA LV H T 2 —RAE MDA v —U T, MPS 7 7 A /LD NAME &
7 a b HA ML examplel, ROWS B ¥ a oV TIHRE SNT-1TD% (4), COLUMNS &
7 v s THRE SIVIEEB O (3) EMIEFEHR L (11), ARMEEDOITOLAR (F) &AL T~
LV (B)ERLTWVET.

LI OFEREH J71E SIMPLE £ 7 VIR L CTHELY AT A Numerical Optimizer %3/
L7eGa ERUTT. LT 1L EERNEZZEH TS W

15.2 MPS 77 A NVEKOULP 7 7 A WMICKHT BT 7 4 )V

nuopt [FFHEK T LIS, M7 7 A NMHALET. ZRb iR b7 LT ) X Ak E
[CBT D, BECEE (BB L OHIFKIZD), A (¥ RU T T4 Z) OEPFTEENT
WET. T 7 ANMIANT 7 ANVDIEEF % .sol ICEZTZbOMER S E T, Fekre
3RO — ]l > TR T 7 A VO RTRRESIVET .

A7 7 ANH g7 7 A V4 {5

exl exl.sol

exl.mps, exl.lp exl.sol LIRS L sol 1T
exl.4.mps, exl.3.lp exl.4.s0l RO LBEOHRD  sol I
/nuopt/samples/exl.mps exl.sol INAZGII I Z U720

15.3 MPS 7 7 A NIIKT BH/NTG A —FHE

MPS 77 AN LTY, "FTA—ZEHANWTEERELTHIENTEXEST. MPS 7
7 AT DIERE /NT A —F TRET HIZIE, XTA—X 774/ nuopt.prm ZH\5
FEOHBDEEENTHET. MPS 77 A NMITEED/ T A—2 L LT, LTFAREEENT
WET.
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o /Mb, RKRILOFRE
MPS 7 7 A N DA AT Z BB S O R MU S RALRTEDO W s L
TR PEBELET. MPS 7 7 A VOYIMRETR/IMETT O T, HXLlEE L
THRITIE, BARICHRET 2 RERH Y 7.

maximize

o KT~

IS MPs 7 7 A LHIZHEL D RES/BOUNDS /RANGE / H HBE$UT

Wb LE, EEOHAETHWDLDOEREELET.

T 74V P TREMICENT b D LR FT.
mpsfile:rhs = 74| (RHS T~L4)
mpsfile:bou = 354  (BOUNDS 7 \/L44)
mpsfile:ran = X4  (RANGE 7L4)
mpsfile:obj = X748  (HRIBIEAT T ~v4)

FRICEALTHYET 27N FHObOBRFELRVERICE, UTOLS hxTF—N)
HhshEd.

<<MPS FILE 13>> Specified rhs: RHS 7 —# 73l not found

<<MPS FILE 11>> Specified bound: BOUND 7 —4# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 —# 73/l not found.
<<MPS FILE 12>> Specified objective: HBIFE%¥IT4 not found

15.4 MPS 7 7 A LD EAKH

MBS 7 7 A ME ARG ORI/ "R ERIE 2 Rk % 72D b DT
ORI/ KA ERE
NS SNI7 f(x)

% ¢, <g;(¥)<¢c,, i=L---m
b, <x;<b,, j=L---n

*ﬂxﬂjﬂﬁ X :X.O j:l,...,n

zzcf(x), 9,(X)iE=kptkT
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1
i (X) =ay X +a;,%, +--+ X, +EX H;x

ERINET.

MPS 7 7 A VI MPS 74—~ v b EMFENBTERT, ROBEHMETRE L2 DO TT.

AROBEE, KNI DR

HF=o E TR
HeBa%, #R D Hessian OEFH

B O TR

ZEEE DYIHME

Re=a2T)VTIL MPS 77 A NVD T 3 —< v MIKT D EFRITIBAT, BRIt

95 MPS 77 A NOXIEEFLIR T HIZEOET.

MPS 77/1)/1/7%%”7\) }\@EEF‘I%EH%:F)T
YD FHIE nuopt-support@msi.co.jp FTIEAET IV,

fe/ME A%, — X3 + X,

NG X, + X,

X, +2X, —Xg + X, X,
X, + Xq

X =3

4>x, 21
Xg, X, =0

MHIE x' =4, x,"=2

WX EFE o —WREHRIE % Tk L7z MPS 7 7 A L DB T .
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NAME
ROWS
E R1
L R2
G R3
N C
COLUMNS
X1
X1
X2
X3
X3
X4
RHS
B
B
BOUNDS
LO BND1
LO BND1
UP BND1
HESSIAN
X2
R2
X1
INITIAL
X1
X2
ENDATA

SAMPLE

R1

R2
R2

R1

R1
R3

X1

X2

X2

X2

X2

-1.
-1.

R2 1
R3 1
R3 1
R2 10.

15.5LP 77 ANVDEEKGIE 7 7 ANV T F—~ 2 b

LP 77ANVEE, FREDEILT 4+ —~y b CHE B EZ R L72b DT
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MIN

2x1l + 3x2

SUBJECTTO
x1l + x4 =4
-x1 + x2 - 0.5x3 <= 10
x2 + 0.25x3 >= 2

BOUND

x1l < =2

GEN

%2

END

ZZTX Numerical Optimizer MAXHGELTWS LP 77 AN 74—~y MI DWW THHIZEHLH
LET.

15.5.1 & HA|
H, B RIBIEL, HIRROL BN RWAZ LN TEATFIILL F#Y ¢ .
T NT7_yh:  a-z A-7Z
o 0-9

A= IESSS/, 2@ {1 O |~

T

4x2

DESIRFLRIT x2 DI ZAHIEAT 4 X x2 LERLUET.

15.5.2 2 X b & 22 T

¥ POITRETEIACRLET. £, 2T ARIELET.
15.5.3 2/ AR—2B L KNP O%fT

"R BEOY AR A% Lot BEMIRLET. N oddTIE, AR —RLR
b ES.
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15.5.41p 7 7 A VO

HORFHmE R AR T 2 H O LR NEIZ LA T 0@ T
1. 4 (AW wT)
2. BB
3. il
4. BERSME (HRET)
5. B (AW wT)
6. HIHIE (W& FT)
KHIONEIL, XTI REEITHENLREIBR LR OITLREIR L ET . FHRaE IR/
FhRENER A, BRI

END

LR T AVERHVET . WHILIED 1p 77 AL OISOV TOFHIATIE, Fom@mhoERs 4
WET.

] (11 IS ATEE

*(a,b,..) ta b .. OWVFTHN

{ P S{} NOMDIRL

‘number S EfE

‘name |

*term :(number, [number] name [ ([ * ] name, "2) ])
expression [ (+,-)] term { [ (+,-) term ] }**

HAIBSEIC IR 2 EHIHIT 1 SETH

15.5.5 R4
}E/RFE : prob, problem
15.5.6 B HBISHS

= P—= . . . . . . . . .
}E/REE: minimize, maximize, min, max, mininum, maximum

FH:

[name:] expression

name Bif%DPMAANR—RIFATRITLET . name PEMEINTZHE "Objective” 23HWIEY
B Lo Ed. ZIRAE TR T A5 121
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0.5 x172 + 6 x1 x2 + 2x2"2

HLIF

+ [ x172 4+ 3x1 * x2 + 2x2 *2 1 / 2

LRLIRLFET.

15.5.7 HIRRE

FE/RFE: subject to, subject to:, such that, st, s.t., st., subjectto,

suchthat, such

F:

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

name R DM AR—ZAIFHATIZLET. Name BNEMEENTZEE "co (BRIATTEN) ™ DMK
R4 ERVET. RE G- FHEAUEOMICEATEEA TIIWITERA.

15.5.8 BERS-H

¥REE : bounds, bound

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

name free

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

< > FERER <=, = FRLUET. BEASKMFICRENT, BEELLERITTT—LR0ET. &
FUEIE, REREDFEITIE +inf ERESNET. THEPRRE DL 1T

1. BEAYED 0 RiiCThHILL -inf

2. ZHTHRWEES o

ERESIET.

15.5.9 KA
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{name} **

FEREE . generals, general, gens, gen
FEREEICRK A IO E L & — BB ELET. WA SME 52 TORWERIZH LT, 5B/
Sfk% 10, +inf) ELFET.

}E/REE : integers, integer, ints, int
FERREIH A RID BB AR ELELET. BREUN G 20N TORWEETE, BEREMNE [0
1] ELET.

}E/RFE : binaries, binary, bins, bin

FEREEICe KA ATOE Sz 0-1 BEERLLET.

15.5.10 #JHHEE

JEREE : init, initial

name = number

15.6 EROERFEHITONT

MPS 77 A/MZHNT "INTORG' ¥ — W — CHELIEEEKIH LT, EREENG 2O
WEAITE 0-1 BHEKEHEL, FHREEFITLET. 72, MPS 77 A VBIW LP 7AW

PTHUIZONWTH, FrRo/L—Li@EAsShE .

CFRMEOABBRESNZGE, ERE +inf &35,

- ERMEO B MR ESNIZSE, Ty 0 K ChiLiE T iEz

s ERMEDO BB EESNIZSGE, 2y 0 LLETHIUT T

lﬁ+

—-inf &9°5.
0 LT5.

T

15.7MPS 7 7 ANVEB IR LP 7 7 A4 NV ~DEH
15.7.1 BHFE

E7 VU EFE SIMPLE Z HHWTCET VT 7 A V& FLIR L7, mpsout ,mpsout e ¥
7213 1pout EWIHBEEEMNOHETZ LIZL-T, VAT LONE% MPS 7 7 A4 MERIZTH

R E4E NTT T — 2P AT L
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J35Z N TEETE mpsout DAL Fix-MPS 77 A /L& LT, mpsout_e DHFHIL
Free-MPS 77 A /L& LT, lpout OFEIF LP 77 A ELTHAILET. ET V774
U, BB CBEED) FHERESD 2035 BE) FrEfMETH I LERH D £7.

mpsout (); // Fix-MPS 77 A /LDHT]
mpsout_e(); // Free-MPS 7 7 A /O]
lpout () ; // LP 77 ALDOHT

ERSivDd MPS 7 7 A VOLRIET VT 74 V4 ( .smp ZRWZHD) .mps &720
F9. M END MPS 77 A NAEFRE LTZWEAIZIZRD X 918 .mps ZRW RS % 5|
Bl ThHZET.

mpsout ("filename"); // filename.mps &V 9 MPS 7 7 A /L&)

15.7.2 MPS 7 7 A M~OLE B A0 nE

o BEA, BB
MPS 7 7 A NVOEELIICTHORBRH Y T 0T, BHLAIF—/# x1,%x2,..., M
BT FL, F2. .. LWOARNCERSNET. THHDO4HETE SIMPLE WH TR 724
AT & ORISIT I S D MPS 7 7 A VDSBS, RO K HIZ Mps 7 7 A LEXD
aA FOEATHRIBINET.

VARIABLE NAME (MPSFILE - original)

X1 - var [1]

X2 -  wvar([2]

FUNCTION NAME TABLE (MPSFILE - original)

F1 - obj
E2 - NONAME

» mRAb/ o ME

© Z OEREIE Visual Studio ZDIA LA FEMMENTVBEEITIEL, EFICEELRWATRMEN & WET.
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AR E TR/ MERIEIC BB S N E 3 (HRBEBORF 5 OIC 722 £77) .

o [FREIRFE O R
B, B OV 9999999 fALL EORIEIZIH I TE R AL
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ReoR 72 BB R IR
ARFETIE, TR DBROBEN R, FR AR E I O E R LA B E T

16. 0-1 RROBERFIME

0-1 £B¥% > < HHTHET, ZOFETIFRRT 5 Z & 03# L BHBBECHIFI %
RETEET. ZZCTRMT D00

o BB DKL

o BEER ORI ORS

D@D TTR, TOMICHHEARISARDHY . ZoX> B TH NS 0-1 &
¥ % indicator B EFEFONET.

16.1 BB oERH

,X<0
Privr A%k yz{x >0 AERTLIELEZET. ifelse BE AW TITIVEREE

ERBTDHZLIITEEEAR, 0-1 ZHd 2ROEIITHEATLHET, Frivsbisa 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 \ZBT 2 ETFRAKNET d=0=-M <x<0, d=1=0<x<M ThiHZLz&
BRLTWET. M LLTHaREREERAE d=0=x<0, d=1=0<Xx E%ffT
7.

y 2B+ 2O ETREKIE d=0=>X-M<y<x+M, d=1=x<y<X
EEWLET. 2F0, M L THpREREZISE d=1=2y=X LWV IEKRIZRY
FT. FERICEZDE, “HFHOETRAKIT d=0=y=-X EWHEKRIZAR £7.

16.2 BEERORIF S EHEDORE
TODEKEKX, Y BPE/FETHDLEVIEME, Xy=20 &) FEERETT R,
BEEH OB EFERT 5 &, APE TR o T LEVET. 2 2 TIIHIEOHPANT,
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ZORMEERY O FiEE R LET.

IntegerVariable x,vy;

IntegerVariable d(type=binary):;
Parameter M;

M = 10000; // FERICKRE K

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

- M*d <= y <= M*(1-d);

M st LCTtHhoR&e2$E2m5seE d=0=0<x, d=1=>x<0 =L T
d=0=0<y,d=1=y<0 LA25DT, —OOBKEEHX, V¥ FRAFTLERY ET.

R E4E NTT T — 2P AT L
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17. ¥ AT A Numerical Optimizer/SIMPLE FAQ

ARETIL, HOEE B AT A Numerical Optimizer BN HNMD 9 WVGED
AEELODELLE. XVHHEMNL FAQ I L TIE, I & A7 A Numerical
Optimizer/SIMPLE F=—hUT /] Z IR F I\,

17.1 B/ R T —

ETNVDOFIZEHOEN) B EN A TWRWTL & 972 BEITVIHELZ S 2 20 & g1
B o LMRENETOTELKOE BT/ NIRRT T —DFINE 720 F5.

Variable x;

1/x >= 5; // F#EyNNEST T —DFEK

log BBUZ 0 25 A TLE-72HEES, B/ ET —L > TLEVET.

Variable x;

log(x) >= 3; // BEVNESA=TF —DRK

17. 2 BEOHEIVE

SIMPLE X C++ ZWTEEEINTWAD, 18 /55 1T 0BT O N8B L ME
RENTLEVET. I, ROFITIIER a 12 1/6 R ELL D & LTWETA, FEE
WiX 0 REZENTLENET.

Parameter a;

a=1/6; // 0 PEREIND

1/6 52 5120%, /NMETRBRTL2LENH Y £

Parameter a;
a=1.0/6.0;

R E4E NTT T — 2P AT L
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17 .3 BRFEMTICETE=T—

17.3.1 —~RILDHE

YFEHNEEDOERTH HBEAIL, BINRATIEL T VT — K " THILPLENRD D
ESCI

Set s="p q"; // UFHINESHE
Element i (set=S);
Parameter a(index=i);

a[upu] — 2,.

17.3.2 ZIRTDEE
ZIRIEDIRTFE OGS, FBNCRAT DRI ROES DEREN LTI TH D R0
Wb b3, ®KEZX TN +—F " THILERHY 7.
—EIZ Element DNEEMNFEL TWABAIILEKEZE T L7 +— T " THOLLEITHY F
T A.

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 ZREU L0 GE

R FORFEEZEOLRES, —EIC Element DNEEMNEEL TWAEETH-TH, £V
DI IR TG EDEFNE DA, #7707 3 — 1~ " THLERH Y £,
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Set S="p g";

Set T="1 2 3";

Set U="r s"

Element i (set=S), J(set=T), k(set=U);

Parameter a(index=(i,J,k));

al"p,1,r"] = 2; // &K% » THe
al"p,1", k] = 3; // —&F " THe
al"p",3,"c"] = 4; // XFOH " THLe
ali,"1,r"] = 5; // —# " T
ali,3,"t"] = 6; // XFDOH " THLr
ali,1,k] = 7; // " THERITRW
al"p",3, k] = 8; // XFDH " THLp
[

ali,j, k] = 9; // "™ THEZRL TR
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fHék n IR X7 A Numerical Optimizer/SIMPLE DT 7 —X vE&—
A.1SIMPLE D7 — X yE—¥

WX SIMPLE DFEITRFO T T ——FE T, A v —1F5E (UNIXIR) 2 WITHAAGE (Windows M) T, FOFE T 5237~ Citik & T
WET.

St NTT T2 B AT L
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7 —% TT—RAvt—V ]
1 <<SIMPLE 1>> Infeasible bound for variable XX . B xxX IZH5- 2 62 EFRAFELTCHWET (BT L
<<SIMPLE 1>> A XX IZOWTCHFE L ETFRAGEZ 5N FE LT, 2RZHE LT ETFRIES SNTHBRICOVTZOT
= 7 M TOIET).
2 <<SIMPLE 2>> BI%{ MINIMIZE/MAXIMIZE DOHIZix, ETFRZFEHT
ZEMTEEREA.
3 <<SIMPLE 3>> Infeasible bound for constraint XX . FRR xx 1252 b ETFRAFELTHWET (£7
<<SIMPLE 3>> f#llf) XX IZOWTHFELZETFRAG26NFE LT NAEERZEL T ETFRAFEAE SNE/HRICONTZO
F w7 M ThET).
4 <<SIMPLE 4>> Warning: Length of a subscript exceeds 30. Bh L IRTE L TTEDILD SCFEFIO ST 30 &k
<<SIMPLE 4>> %ih: IRTFOAFIOR SN 30 XFEWA E L. ZTCWET.
(30 SXFHUFEOCFIIMHE L LB LES. )
5 <<SIMPLE 5>> Subscript has the wrong dimension. oA 7Vl NORTOEP—FHL T\ER
<<SIMPLE 5>> WRTDOWRILHPEHLERA. o (ETNAHFOLFT V= FOEBOBEDOTRFDIK

JE (index=?) NN MHbiziEA ([1,7] %) T
DWFEDORITENR—FH L TWAENE I NEFHERLTTE
AV

St NTT T2 B AT L
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6 <<SIMPLE 6>> Illegal characters ("[", "]1", "..." and so | IRFOHDLND XEFHTE R LF (" (", "1, "..."
on)included in subscript. ) MEbivE LT
<<SIMPLE 6>> IRFOHIT, MERHRSCF ("™, "1", "..." 12&) BE
FNTHET.

10 <<SIMPLE 10>> Subscript expected on rhs assignment. T2 T 7 ANMIEBNT, INFHEFT V=7 MIRA
<<SIMPLE 10>> 7 —X 7 7 AL xX D YY {THIZFR—T T —T7. SNOAE (FTOLM) (I 1" BNEALTHEEA.

22 LD L TAIITIRTN R TR D 8 A.

11 <<SIMPLE 11>> Data file: Value expected on rhs of assignment. | 7 —# 7 7 A MIEBWT, FF&EAT7 V27 MRA
<<SIMPLE 11>> T—X 77 A /L xx @ vY {THICFMB=ET —TT. SNHNE (F5OLEM) IESAFEATHEEA.
FTV 2V N 22 OFLUT W oD EIAITIEFT =R TULRD FH
M.

12 <<SIMPLE 12>> ~<<SIMPLE 17>>Internal Error! SIMPLE OWHITZ —.
<<SIMPLE 12>> ~<<SIMPLE 17>> VAT AN¥TZ T —!| <nuopt—support@msi.co.jpA%%ﬂ%@?éb\ )

19 <<SIMPLE 19>> Warning: No auto-assignment performed for e BENEMNNTONDSHE T2, BEREMNERN
constant set. E%ﬁ%é\f“%é@f‘??bﬂiﬂ‘/u. (L) ( set &
<<SIMPLE 19>> %4 HERAICL > TERSINLZWESLNHD £7. EFT DM, superSet WEBEA%LZIEETDHEZ

DEERX o —UNBNET. )

20 <<SIMPLE 20>> Data file: Can't match the pattern "from... | T —X 7 7 A/WIZ from/to OEMEFEE "..." BHENI
to". F LA, from/to BT —{Z/x> TWEHA.
<<SIMPLE 20>> 7 —H#FiMiAH: "from ... to" BROILELTF—T
ER

&t NTT T2 AT A




197

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 Gi#iAr: T—HHORTOKEETNVFOESL | 7 FOEFRIFO index D EH->THEHA.

DRIV EELEEA.

23 <<SIMPLE 23>> Expand from-to: "..." or ".." appeared at the | T— ¥ X T XFHIOHEE /2 ITKEIZ from/to DE
head or the tail of the stream. MEFea .../ " BNELbIvE Lz,
<<SIMPLE 23>> 7 —H#FiAiAA: "..." EloE .. " BERDIHE
MRREBIZHDONE L.

24 <<SIMPLE 24>> Attempt to find the maximum of an empty set. | ZEENOLHRKNEZLEZ RO LI ELTWVET.
<<SIMPLE 24>> ZEHEAMNORAREHRZRDODI I L LELL.

26 <<SIMPLE 26>> Only one-dimension data can be specified as | #ilfl Interval DTE (E5) M2 dim=1 US %52
interval number. F L.
<<SIMPLE 26>> 1RILDT —HIZ[R->T, interval OFRETHHTT.

30 <<SIMPLE 30>> Interval data not matched with the format: | #ifl Interval DEFE (B5) WIC TR, LRIEEZS %
lower bound, upper bound. TWEHA.
<<SIMPLE 30>> Interval OANT—#iL » TR, LR Thidh
R0 FXA.

33 <<SIMPLE 33>> A call has been made to an invalid function | Interval Zxf L CHZEHKAEFIT LIS ELEL

on Interval.
<<SIMPLE 33>> Interval XL C (EHRIY H LA Y) M7 BHEE
HLUNMTebhvE L.

&t NTT T2 AT A
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34 <<SIMPLE 34>> Warning: No auto-assignment performed for | #7256 BENEBMNITHONDHETT N, BENBEMIER
interval set. Interval RO TIThbhvERA. (BEH)
<<SIMPLE 34>> #4t: Interval IZxI L CITABRAIX TRbRERA.

36 <<SIMPLE 36>> Sequence is empty. 31| Ssequence A3ZETT.
<<SIMPLE 36>> Sequence NZE&7poTWVET,

37 <<SIMPLE 37>> Only one-dimension data can be specified as | %] Sequence DEE (E=) WHZ dim=1 USEEH 2 F
Sequence. L7z,
<<SIMPLE 37>> Sequence DIFEIL 1 KITLOT —HIZfR>THZTT .

39 <<SIMPLE 39>> Sequence data not matched with the format: | %l Sequence DEFE (EF) T, ®RUYDME, FoOkE
"first last, step". DOfE, ¥4 (default=1l) OWTINDIKIT TV E
<<SIMPLE 39>> Sequence 7 —# % " BHAEEE .. K TEE, # | 7.
E"CRITTRD FEA.

40 <<SIMPLE 40>> Sequence: Illegal operation. 5| sequence |Zxt L TR REE AT L LE L.
<<SIMPLE 40>> Sequence (ZxI 7T DMGh72ER N TebivE Lz,

41 <<SIMPLE 41>> Sequence D{EEIL1RILOT —HIZBR>THTT .

46 <<SIMPLE 46>> Attempt to find the maximum of an empty | ZFINOHRKEZLZRDLHI> ELFE L.
sequence.
<<SIMPLE 46>>ZE(D Sequence MHIx NEZREZRDODLHI>ELLELL.

47 <<SIMPLE 47>> Warning: No auto-assignment performed for |70 HENEMAMTONWAEETT RS, HENEMELEHA
sequence. Sequence RO TIiTbLERHA. ()
<<SIMPLE 47>>#4: sequence IZX7T 2 HERANITITRDONETA.

&t NTT T2 AT A
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49 <<SIMPLE 49>> A call has been made to an invalid function. | #EZNZRBIEFEONN LM ThOVE L.
<<SIMPLE 49>> HER)ZRBEEIFONM LAMT b E L.

53 <<SIMPLE 53>> Operation between elements of different |/&L TCWAESDKRITNE D Element DOMITZEE N
dimension. 1ThoihvE L.
<<SIMPLE 53>> FEHENRRHRTEFFOEAR L THENT/RbILEL
7o

58 <<SIMPLE 58>> Set difference: sl-s2: sl doesn't include s2. | BEEDFHEIy (s1-s2) HEIZBWT, s2 1L s1 OEDE
<<SIMPLE 58>> HEAHFIH: s1-52 T, s2 iIsl KEENTVEHAT | AR TVEHA.
L.

59 <<SIMPLE 59>> Fiexed value ( ... ) out of defined range ( ...). | Element DNZDEHRFMEANDMEICEEINL S LT
<<SIMPLE 59>>BIF (... ) ITH L TEREBADME (...) ZRALLS & | WET.
LELL.

60 <<SIMPLE 60>> Illegal characters included in subscript. RPN I SCF MG ENTVET.
<<SIMPLE 60>> IRFHUTELRLFREENTVET.

62 <<SIMPLE 62>> Comparison between elements of different |JEL TWAEEDKTHNE/D Element R Trbig
dimemsion. BT E L.
<<SIMPLE 62>> AR5 W e OEROMICHEIThbhE L.

64 <<SIMPLE 64>> Constraint: subscript not matched. fFXOBTFTT 7 —TF.

<<SIMPLE 64>> ffl#)ZX (Constraint): BRFEREH L EHA .

&t NTT T2 AT A
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67 <<SIMPLE 67>> Index error in reference of XX. RADEDRLHAEROFIZHEHA T V=7 b xx ITIEL
<<SIMPLE 67>> ZA TV x 7 F xX OIRTFHIFIZFRO B H Y £ WIRFREZ BN TWEREA.
Bl&Efs, PIZITRO LS A ve—UBHhsivET. ] XX BDERF72 LBRDICEFEMN TN TS
AN TIRDIZ, WIT XX OWFEMFT LN TOET. XX NIRTZ DT DS RO B Tunen
XX DOUFOWICHE H
LWV T —=2ARFL LET. BEMICEDr—20nIh
W T Ay =N EnET.

70 <<SIMPLE 70>> Unmatched or ambiguous element (s). WFOENE->TWHWERA. ( RADELEAIDTH
<<SIMPLE 70>> AE L7V, AREOERNBHY EL71-. NOWTFPEIHEFIELETST. )

74 <<SIMPLE 74>> Improper use of a dependent subscript. WEMEDOIRFITEFE L TV AIZHEP 5T, BTl
<<SIMPLE 74>> OIRFITIKFT DIMFITZLORGF L TWDIRFL —fIC | b BEEShnwEEEbhE L. ( flxid
bl F8Aa. Element j(set=S[i]); & LTEHS I172 Element

N1 EEDT, EEIATICEbAZEEICAELE
9. )

75 <<SIMPLE 75>> Index dimension error in assignment to object | fRADELIZHHA T V=7 b XX XIKTFT/ LTES
XX , scalar but with index. SNTWETRIRTEMT THEORESLCRADZLINE
<<SIMPLE 75>> fRADMEAT V=7 b xx ORFHFICEAV BHV £ | LT
T, ABT (RFRLTES) TTRRFAHIFLTEEZRELLS L LT
F9.

&t NTT T2 AT A
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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>> fRADMHEAT V=7 b xx (EFRESORT: N) OF
FAHTIZRO DB £ . IWFORITA M T .

(& 2]
RADKHREAT V=7 b XXOIRTHHFIZREY NRNHY £9. (Element DE
EOBICRTN EOREORFHTEEN T D AIREERH Y 7.

77 <<SIMPLE 77>> Index dimension error in assignment to XX X N HORFEEZ T TERBEINTWETR, AL T
object XX, Defined on index set with N but try to assign a | — DL I ICIHWRFEMITEFTIHEEZHREL LI ELTVWE
scalar value. EN
<<SIMPLE T7>>RADMREA TV =7 b XX (EFREGDORIL: N ) O
FARFIRO B H D £ I TAHTETICEEZREL LD L LTHWET.

78 <<SIMPLE 78>> Try to add condition (described below, ignored) | &MXA, WFELT LTV Expression OfLA

to scalar expression [...].

(condition)
<<SIMPLE 78>> #i&. IRFEITHN TRV ... 1 IZRDOSEMHZ A
LTCWETN, msnEd.

(5K

RERHNTOET.
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79 <<SIMPLE 79>> The following condition never satisfied |RITDEIEAELHERICET IS BHINEL
(Element dimension: n, Set dimension m). 7.
<<SIMPLE 79>>%45: n WILOWF & m IRTCDOERDEFIZTOWVWTLLTD
FHRNBNE LR, BRSNDHDZEITHY £HA.

81 <<SIMPLE 81>> Subscript mismatch. WRTWCHET == EanE L.
<<SIMPLE 81>> IRF-OEMPEH L EHA.

82 <<SIMPLE 82>> Subscript ... out of range. FT Tl M BNTIRTF-OMED, ZDEFRDERIC
<<SIMPLE 82>> ... DIRFNEREHNTHL ... LV ELE. (index=?) BESNTIRTFTOEOFM ZITAHE L

7z

91 <<SIMPLE 91>> Operation between set of different dimension. | R DK IT (dim) NELIEAB THEANTRbN
<<SIMPLE 91>> B2 DWITOEHRKZFOEEGOMICHAESTRbREL | .
7.

92 <<SIMPLE 92>> Warning: No auto-assignment performed for ... | EH7R2 5 HENBMAITHONL5ECT A, BEREMEN
<<SIMPLE 92>> %% : WHEMENOAEMSNIZLUTOERITH T2 AN | EAHAORHR (MES) THL2OTITbLEEA.
NFAT RN ERE . (%ﬂm:)

97 <<SIMPLE 97>> Warning: No auto-assignment performed for sets | HH 7 5 HENEMMPITHONL5ETT A, BEREMLN
made by setOf. setOf DFERTHLIOTITONERA. (BiE)
<<SIMPLE 97>>%%5: "setOf" TIE-ZEAITKT 5 HIRAITIT D
NWEEA.

98 <<SIMPLE 98>> from ... to has been defined before data file
reading.
<<SIMPLE 98>> "from ... to" BT —H& 7 7 A V& FHHAALHNIT, &
#INFE L.
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102 <<SIMPLE 102>> Set assignment: dimension of lhs. and rhs. | EARTLOMRAN (F71ET —F 7 7 £ VNS DFRIAIAR)
conflicts. DA, FAOEEDEZEDIRIC L EINDOESDEED
<<SIMPLE 102>>HEAIZxTH2RATEESOLAL ELDOEEDOELEDKR | KNG ->THEHA.

TENREELEEA.

103 <<SIMPLE 103>> Dimension not matched when using superSet. | BEEDR I TDE I EARLICAEEGKRETELL Y L
<<SIMPLE 103>>EQRARITHFFHOEESD "superSet” L L THHASH | FLT.

F L. ( Set T(dim=2); Set S(dim=1, superSet=T); &
Ligas

104 <<SIMPLE 104>> ... (1) can not be used as a superset of ... (2) | "...(1)" IE"...(2)" OBEAITLNEEA.
<<SIMPLE 104>> ... (1) IX...(2) ® superset &L CHEATHZ L
NTEETA.

105 <<SIMPLE 105>> Argument error: ... (l) of ... (2) F TV =T NEZBROFIET T — T,
<<SIMPLE 105>>H|#=F—: ...(1) D...(2)

106 <<SIMPLE 106>> Argument arcs must be a 2-dimensional set. | 7T 7E{ERFIZ, JEM arcs N dim=2 OEA/IT/R-T
<<SIMPLE 106>>5I¥ "arcs" I 2 WkOEATRINITRY FEA. | VWEHEA.

107 <<SIMPLE 107>> Argument nodes must be a l-dimensional set. | 7T 7EFEFFIZ, JEM nodes M dim=1 OEAIT/-
<<SIMPLE 107>>5I% "nodes" I¥ 1 WukOEATRTNEIRD FHA. | TVEHA.

108 <<SIMPLE 108>> ERROR in check(): condition is not | B9 check () OF{FIZEN LE LT,
satisfied.
<<SIMPLE 108>>B#{ check() OHFDEME ... NI EHEATL
7=

110 <<SIMPLE 110>> Argument: invalid use of index. FTT T NE

<<SIMPLE 110>> "index=" MNid-o7={ATICEH I N TWET .

ZMZBMLIE index MWNEZHRBIFTIC
HnE L.

&t NTT T2 AT A
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111 <<SIMPLE 111>> Assignment: rhs includes free subscript. RADEPNZAREIZ R DUTFE (Element) MEHNE L
<<SIMPLE 111>>RADHMITRETERWVWIRTAHV L L. 7z.

113 <<SIMPLE 113>> Invalid assignment. ZOMORANICET =T — 3 miisinE L.
<<SIMPLE 113>> B AN TR E LT,

114 <<SIMPLE 114>> Argument: Invalid use of set. G727 MERRIZBIESI set BERYITMHEDOILE
<<SIMPLE 114>> "set=" M@ ANIMEH S TWVET. L7z,

116,117 <<SIMPLE 116>>,<<SIMPLE 117>>
"set=" PRGN I TWET.

118 <<SIMPLE 118>> Set (Zxf L TENRMRAMTONLE L (v==2T V%

ZRTEIW)

119 <<SIMPLE 119>> Assignment: "[" or "]" occured both in lhs WFEHNEEE~EMRAT I, XFHOFhHFTHDHE
and rhs of = when assigning a set by a string. EOEERADOEDEFRRFAAH T I THELE.
<<SIMPLE 119>> A7 ¥ =7 b [IRF] = XFHEWVIRASLT, XFH | CUFINC L DEE~DRAZLT I BRIZIE, F5omfl
OHFIZEH " EiE "1 BRBNE L WZIRIRRIZ T [ E2iEr i BBbhbd 22 EL T

F9. BIZE, set s; s[11="[1] a1 2 [1] 3";
IFT 7 =20 EI. )

120 <<SIMPLE 120>> Operators "+=", "-=",6 " =n_nw/=n_ wv44n gnd | EE f+= -= = /= ++ ——- ZR@URATO=7 b
"--" are not allowed here. WA LE L.
<<SIMPLE 120>> [HELFm+=", m—=n, wk=n w/_n  mpgw Lu__n g
FEHATAHZENTEERA.

121 <<SIMPLE 121>> Invalid constraint specification: ( parameter | SIMPLE MR TZX Wil OE ( EH<= X>=
<= expr => parameter is not allowed ). T, o= X<= EHX) BnHENFE L.
<<SIMPLE 121>> A% T2 WK X ( "parameter <= expr =>
parameter" ) MEMAINE L.
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122 <<SIMPLE 122>> Data file: = expected. T—H T AN, = PENDITTDOEZAIZEDMD
<<SIMPLE 122>> T—X 77 A/b... (1) @ xX {TEIZRIBRTT —TT. | XFNHNE L.
ATV N L (2) DEBIZES =" B EHA. T—HT7 7 ANV Tall]l = 3; al2]=5; ZRKIT

z)iﬁ/\a I a= [1] 3 [2] 5 ; ERbLES. KA
DOLENIE ] FOXFINIBNTUIWT EFEAL. )

123 <<SIMPLE 123>> Data file: Syntax error. T—=HT7ANDIETT—TT. ( T—HT7A)
<<SIMPLE 123>> 77— 77 A/b... (1) O XX ATRICHRTT —TY. | ZERTDHLEL, T—XORYDO";" 25N L
FTTes b L (2) DEROMIETT. THAICAETET. )
D WE] ET AR OLFHOFTRT T — T
(Bl&feE, ROAyE—URHhInET. ] E T —NEEELL.

125 <<SIMPLE 125>> Remove/Restore Constraint: Constraint number | HlfI=EF CHIBR/EIR S 2HHMXN 2T T 2BICE
out of range. DEFZDELS DY EEA.
<<SIMPLE 125>> #ilfJ=NIZ%k}9 5 Remove/Restore B T: FREIN
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>> 7 —# UFFIMNZE T .

129 <<SIMPLE 129>> String contains space(s). e L TOXFINDLBNZENGENTVET.
<<SIMPLE 129>> 7 — X LFHNCEANFTENTNVET .

130 <<SIMPLE 130>> Invalid cast from character to int. HHEST, XTFEHET int ~F ¥ A MTLHLENREL

<<SIMPLE 130>> XTMHET~DF v A M)MT7ebivE Lic.

F LD, KERLELE.
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131 <<SIMPLE 131>> Invalid cast from character to double. HE%ET, XFEHET double ~F ¥ A M T HMERN
<<SIMPLE 131>> 575 double ~DF v A h¥MTebivE Liz. ACE LR, RBLELE.
135 <<SIMPLE 135>> Syntax error occured within [...] function. | T—¥ 77 A /VIIRBTZ"[ 1" OFOERNLIET T
<<SIMPLE 135>> 77— HAD[...] OPIIETT—NRELE L. | —&Ro>TNET.
136 <<SIMPLE 136>> Syntax error occured within <...> function. | T—¥ 7 7 A /VIIRBIT D "< >" OFOEZRNLIET T
<<SIMPLE 136>> T —H#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>> IR NA A& A TRIFULRD 8. (deleteCo(), restoreCo()) ®DFIFELTESE
LTV % Constraint DA Y AFZ L ALANRESVE
L7-. ( deleteCo()/restoreCo() IZ{ER DL DX
Constraint LHEEINLA TV =27 hOATT. ffilx
IX, deleteCo(x[il+y[i]>=6) R EF=TF =LY
3
148 <<SIMPLE 148>> Argument: invalid use of superSet. FT V7 NEROBEMLIE superset DI D
<<SIMPLE 148>> "superSet=" Nit-o7=BATNICHEHINTVET. nE L.
150 <<SIMPLE 150>> Set Assignment: lhs of assignment must be an | £EEICHTHRADELE LT, FHHZERLI-EED
set instance. A ARE U RYSMEDIVE LT, (A ICHT HRAD
<<SIMPLE 150>> JHEFERL EORATERVWESNRADOLEDICHNT | EANZEKL ZENRTEX D1, E53hicA 7Y =7 b
WEF. DOHTT. FIZIE, sT = "1 2 3"— RETEEE R
DET. )
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151 <<SIMPLE 151>> Set Auto-assignment failed. EEICKTHEEBEMBR R LE L. ( HDEED

<<SIMPLE 151>> AT HHERARKMLE 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. VN AVEN/ f\@?}ﬁgﬁfﬁéfiﬂ_ P L 725 R ZETH DD
<<SIMPLE 160>>%7—X# 725 double ~DF ¥ X FMTRbNLE L. | T, double ~F ¥ A M5 LNTEEHA.

162 <<SIMPLE 162>> Invalid assignment to current, init or dual |A 7 ¥ =7 FOSMARERME (v[i].val, x.init,
member. z.dual RE) KT LHRAZITEIELELLE. (2
<<SIMPLE 162>> ff (.val). AMJHIME (.init) F 2 IE NI EEKME | LSITEE D Parameter &R UIZFDNETHR, LA
(.dual) T HRAPMTRONE LI (BROLNATRETT) . EITHZ LI TEERA. )

163 <<SIMPLE 163>> No current value for empty constraint. BE LEOATERINNTWZRWHKIRIT % U CERE
<<SIMPLE 163>>Hill#I232272 0 CTHIKIXDME (.val) WIHFEL EH A . AN E oL LELE.

164 <<SIMPLE 164>> No init value for empty constraint. BE LIZOATERINTOARWTRIRIZR L Co8E
<<SIMPLE 164>>ZEDHIFIAL. .. ICBETAfEIX 0 L LCHAhEShET. | 2k &LELE.

165 <<SIMPLE 165>> Dual value of constraint XX is assumed zero | Kfif L CTUWRVVRAETIX, Constraint DX KIZEHUHEI

Constraint is empty or model is not solved.
<<SIMPLE 165>>Hll#0 xx OXHEHIL 0 L LCTHAOshET.
—EHRMEIToTVERA.

Ot LTHAhshEd (BEETT).
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167 <<SIMPLE 167>> Leftmost part of Constraint XX is used for | #ilf=0 xx DEHFRAINTZHESL DLl EIC R s
output. Contains more than two constraints. N2 ERE (co = x[il<=y[il<=z[i] %) %17~
<<SIMPLE 167>> il xx IZ oW T b AEDOEH NI SN ET. 7=%a, TOSREOM N EZT 5 L RPIDRADHNEN
O EofFIRE S A THET. bodlbLEONITHTHZRENR IS NET (8.3

A7 V=7 MCHET ZEOSRESHLTTEI Y. )

168 <<SIMPLE 168>> Objective can only be assigned for once. HABIE~DRAZHEIETTE 9 & L. (Objective
<<SIMPLE 168>>HMBI%L (Objective) lZxT HMRAIZ—EDOHRAHET | IZIX 1 FORADEBTFINTNET)
7.

169 <<SIMPLE 169>> Argument: type Error! FT7T = NERROBIESIE type DIRENERTH
<<SIMPLE 169>> "type=" MNik-o CTfEbIE L. 5.

171 <<SIMPLE 171>> Invalid assignment to Objective: HEBEI S L TERZ B £ VAR RA ST,
<<SIMPLE 171>> HHEJE$K (Objective) X9 BEEARMRANTHN
F L7-: "Objective = Expression” DHAZTT .

172 <<SIMPLE 172>> Objective has not been assigned. ETNEML (solve () B ITRERDO (RABT
<<SIMPLE 172>>HMIBIH (Objective) IZkT HMRANTRONTVER | it TWiewy) HIBEMZE L £ L.

.

173 <<SIMPLE 173>> dual member only exists in Constraints and | filfIXEEH DN DA T V=7 D dual EEZHRESL
Variables. F L7z
<<SIMPLE 173>> BURZEHUE A HIFIN & ZH LSOV TSR L LS & L
L.
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174 <<SIMPLE 174>> Set data can not be transformed to Parameter | 25 DERIE val 2 EH Parameter IZEML L H & L
by .val F L2, (e L TESDBURED 41X Parameter
<<SIMPLE 174>>8EDfH (.val) %/37 A—4H (Parameter) ICAHAL X | LEMICH S Z LT TEERA. RRLIZVFXUTL
2 LFELE. 0T DHOHRTT. )

177 <<SIMPLE 177>> No lower bound for empty constraint. BE LD TEREIN TV AR WHIFIRIZE L TTR
<<SIMPLE 177>> MDD FIRIFMFAEL A HilKINZETT . Hzfi~ko L LELL.

181 <<SIMPLE 181>> Argument: from is required in defining a | %l Sequence DEFIZEMSIE from BN TWER
Sequence. .
<<SIMPLE 181>> Sequence % iEFT DIRFITIE, "from="FEENMLHTT .

182 <<SIMPLE 182>> Argument: to is required in defining a | 4§l Sequence ®ERIZEMFIEL to DENTHEHFA.
Sequence.
<<SIMPLE 182>> Sequence % E#FT HKFIZIE, "to="fRENLHETT .

183 <<SIMPLE 183>> Argument: Either left or oleft is required | #ilfl Interval DEFIZEIESIH 1left F2lT oleft
in defining an Interval. DREENTNTWERA.
<<SIMPLE 183>> Interval ZEFT HIFITIE, "left=" A "oleft="

DILZHTT .
184 <<SIMPLE 184>> Argument: Either right or oright is required | #iPf Interval D EFIZEMFIE right 72 1F

in defining an Interval.
<<SIMPLE 184>> Interval % EF7T AIFIIL, "right=" 2 "oright="
BZATY .

oright OENHHNTWEHEA.
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185 <<SIMPLE 185>> Argument: name 1is ignored in the | il Interval F7213%] Sequence Z#THET D & X,
Interval/Sequence definition. BB name TN FE L. (EETT. EHELTE
<<SIMPLE 185>> Interval/Sequence % EF 7T AIFIZIL, "name=" X |[fTLET. )
2T .

186 <<SIMPLE 186>> Argument: index is ignored in the | &l Interval F 72134 Sequence DERIZEMFIEK
Interval/Sequence definition. index WHNFE L. (ETT. BELTEITLE
<<SIMPLE 186>> Interval/Sequence %/ EFJ DFFIZ, "index=" 1% | 7. )

L3 G

187 <<SIMPLE 187>> Argument: dim is ignored in the | &l Interval F7213% Sequence DEFRIZEMFIEL
Interval/Sequence definition. dim BN FE L7z, (BETT. EHLTETLE
<<SIMPLE 187>> Interval/Sequence % FEF 7 HHFIZ, "dim=" X | 3. )

T

188 <<SIMPLE 188>> Argument: left, right, oleft, oright are | %l Sequence ZEHZRTH L Z, BMSIE left 720X
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 [FEEHENET.
<<SIMPLE 189>> Interval *TEFHFT DRFIZ, "from=, to=" [FMZ)T
7.

190 <<SIMPLE 190>> Interval has no val member. FiPH Interval 2L THMRME val #IRESLE L.
<<SIMPLE 190>> Interval ®O".val" ZZHLIH5E LFEFLE. ( Interval IZval BT HZLIITEEEA. )
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191 <<SIMPLE 191>> No assignment is allowed to Sets having RFMECTHEGEZRSOEGITHT2RAZITE D &
<<SIMPLE 191>> INF-& superSet ZRFFIZEFS L 5 REAIZKT S LELE. ( HEDOHEHAL ZOr—AToOEBEDOR
EHEORANITEEEA. (T —H T 7 ANVRADOLPHFINET) ANFEIEENTEBY, BEBEMOARNFINET )

192 <<SIMPLE 192>> Fatal Error in solve () before solution | #H I A7 A Numerical Optimizer NHMLEET=Z
process —&=REILELE.
<<SIMPLE 192>> NUOPT D KT 7 — CRIRILIEDRH)

193,194 <<SIMPLE 193>>, <<SIMPLE 194>> FH L AT A Numerical Optimizer NEHERFIZT
Error in solve (), Fatal Error in solve () F—mEILELE Qo3:fH LBV, 194 H 7
NUOPT D7 —:XX, NUOPT DEKTT— : xX L).

195 <<SIMPLE 195>> Index with SuperSet error. Superset LINFOEHLEDIMATFATICFENH Y £
<<SIMPLE 195>> Index & SuperSet DEFTT —. ER

196 <<SIMPLE 196>>Warning: Objective function is constant. HEBEBNRER TH D Z ERET VOMBIRIC L - TH
<<SIMPLE 196>> #t: AMPBIBMNa L A Z Mo TWET . LI LT

197 <<SIMPLE 197>> Set of fixed element can not be a superset. | fRAICL > THEEL/-EHE% superSet & LK)
<<SIMPLE 197>>[EESINTERIZL > TERINDIEL % superSet & | ELE L.

LTHERTAHZEITITEERA.

198 <<SIMPLE 198>>Wrong argument for slice function. Slice B DB IL slice LE D L LTWDHEASDKR

<<SIMPLE 198>> PB#{ slice DBIEMNELIHV EHA. THBUTTHLMHENRDY T3, ThzlEx TWE
7.
199 <<SIMPLE 199>> Character-value (.. ) appeared in | XTSI .. ICHT HEEDHFONCH IO ERE

constraint/objective definition.
<<SIMPLE 199>> UFHIE (..) BHKAL HOBEROERICEN TV E
7.

ICHAE L7-. Parameter OfE CARBEYIZREFTIZ SCF
FINBINTWOAAEEMERH D F7.
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200 <<SIMPLE 200>> #45: simple fprintf () [Z5HITHF D Set # | simple printf iX set DN EZITVERA.
TV MEEHLE LT

201 <<SIMPLE 201>> Error: You cannot write constraint in |#lKRX% simple [flprintf () DFELRIIFLR L
simple fprintf()'s arglist. F L.
<<SIMPLE 201>> simple fprintf () D5l OHIZEHE S TLeXOE
IR TEEHA.

202 <<SIMPLE 202>> {...} appears invalid position. FT—H T 7 AR FHN R CHRE DG Z R ... D
<<SIMPLE 202>> {...} D RIERGITCENTHET. BN DGR ARETT .

203 <<SIMPLE 203>>Insufficient # of Data after {...}..{...} |7 —=Z77ANDEMWE (... }"IZB\T, #FFEhd
expected T — X ORI F5.
<<SIMPLE 203>> {...}..{...} WKO&EOI T =X EHENRARETT.
XX ELETT A vy fldH 0 £7.

204 <<SIMPLE 204>>Try to unlock Set with noname. EHHEBEOR R L, BICES SN TV RWESITHRL
<<SIMPLE 204>> ZAiZ LOE A% unlock() LEH2ELFL . Tunlock() ZFONE LT

205 <<SIMPLE 205>>Warning: Any Set without name is already | EGHEREOKERZLR L, BIZES SN T RWESITR L
locked. T lock () EMUELZ. bebE lock() SNLTWVD
<<SIMPLE 205>> #4: AR LOEGITHIT lock () SNIREETT | LW OHEERARD T lock () DI —/MIARETT.
DT lock() DI—/LIIRETT.

206 <<SIMPLE 206>> Locked Set XX cannot be assigned. B XX % lock() IZL-oTuevyZ LTWHDIZ, 1K
<<SIMPLE 206>> lock() SN/ EH xX ITRABNTTONE L. ATk oL LE L.

207 <<SIMPLE 207>> Auto-assignment mechanism try to add some B XX % lock() IZXk-oTurvyZ LTWAEIZ, H
element[s] to locked Set XX. In setting object YY. FRAICE S THLWVWEZENENMEINELS> ELTVE
<<SIMPLE 207>> T —% YY OBREDEHZ, HEIKAT lock SNTWD | T. YY ~OT —FREDIRTICHERH Y 7.
B XX ICEENBMINE S L LELE.
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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 HARAIZ Lo THLWERNBMESNES L LTHE
<<SIMPLE 208>> #&: XX OIRTHES (lock #) ~OHIRANTHHS | & EECL>THIRARTF = v 7 DHOF— NIk
nE L. S TWDIEEDEE]T)).

209 <<SIMPLE 209>> Note: Skip assignment to locked superSet XX B XX & lock()IZX-oTr Yy Z LTWBHDIZ, XA
<<SIMPLE 209>> & : XX O superSet (lock #) ~OAIFIHS | M7 Lo E LELE RE iofaéwbkw%:
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>> —HW(Z X 5HW (7 — X FisriAdr) F L.

212 <<SIMPLE 212>> User Termination (at Model Expansion) ROBEHOBFIC2—FIc L AP IERMEENE L.
<<SIMPLE 212>> =—WI|Z X2 Hlr (7 /VEB)

213 <<SIMPLE 213>> Warning from solve () :XX BB AT A Numerical Optimizer X V& xx 23
<<SIMPLE 213>> NUOPT X V%% :xx HE L.

214 <<SIMPLE 214>> Warning constraint# XX reduce to YY (always | 2 xxX OREBOFERE, YY LW IHEOFITH = IS
satisfied) FXNBENE L.
<<SIMPLE 214>>l#)7 xx (FLL FORUCHEMTY vy (WIS D)

215 <<SIMPLE 215>> constraint# XX reduce to YY (never satisfied) | #lfI=0 GE5 : xx) % Tyy) IZZlC, L THiZ I
<<SIMPLE 215>>#HIR xx IZLL TORICHMTT vy (FIT-Snkt | 202 en3bnvF L. 216 L REFICENET.

V)
216 <<SIMPLE 216>> Trivial and Infeasible constraint appeared. | 2\ xXx OEHDFER, YY EWHFEOH LM ZTZ

<<SIMPLE 216>> IZ Infeasible ZHIHIXNHNE LT,

LOTERVHINRXAEHNE L (KROMBROFER, R
ENEITARARETH D Z N £ L), 215 LA
FEICHLNE T,
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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—X 77 ANV E L THEZBN/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 T7—TF. ~y X —{7IZiE Nl | cSV 77 A VDT 4 —/b REILT X TDITTR— T2
D7 4=V ERHYETH, M FHOITIE p HOT 4 — L FRHY £ 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 —FTL 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 | 7T— X 77 A/t L THZBNIECSV T 7 A ILD~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 RYXFENRIS > THET.
<<SIMPLE 222>> CSV 77 AV XX DTT7—TF. 74— )LRF—HL L
TARBEY) 72 07 XX 28 NATHICENTOWET.

223 <<SIMPLE 223>> Error in CSV file XX. Empty field at line# N, |7 —¥ 77 AV ¢ LTEHEZ LN CSV 7 7 A IWIZZED
field# M. T4V RRNRES STV ET.
<<SIMPLE 223>>CSV 77 A/ XX DT —Td. N{fTHD, 74—/ K M
MEETT .
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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, ZOT77ANTIFERRTRHY 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 (IRFOH N) Z CSV I 7 A /L XX D Hath 9
ELTWETAEYFNOFNIIT LR DITTOFIN (N ) FILrdH FHE

Ao

T—HT7ANELTHEZLN CSV 77 A VDIl x
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 —X YY(IRTOH N, [1 or 21D EX) & 22 IRT
DM, [1 or 2]DEX) MWK, [T cSv file XX Mbatr&iLTL
FWVET GLEREHRTY) .

F—=HT7 AL LTEHEZbNE csvV 77 A NLDFIR
DK G507 — T3 (1D HFX2D» 2D EXNHIAR L
LEFTA).

227

<<SIMPLE 227>> Multiple data entry XX found in data YY [and
2717 .

<<SIMPLE 227>> 7 —# XX |\ZDOWTOFRIMNT 7 A /b vy & 22 12K
HOoMmN F L.

XX EWIAT V=2 NONRET =X 774V YY &
ZZ 2B WT R EEFLE L. R EERESNT
WHF TV MEFHATHIEONCBINET. 231 FD
AykE—UbEHIZEHNET.
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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 | I, HRAHIDITITIIRZ FOHF DKL T TN T £H
77. DS, 74—V K NN NZEIZR>TWET.
<<SIMPLE 228>> 7 —%# xx ((IRATFTD¥ vY) % CSV file
272 MHEHAHRAL 9 & LELEDR, &HIOITDOT7 4 —/L K NN (izFe LT
o) Nn2ETT.

229 <<SIMPLE 229>> Error from asDouble(): this object is not| AW 7 — TR WA 7 Y =7 bIZ asDouble()
scalar. (double fH~DOZEHL) O —LEITUWVE L7z,
<<SIMPLE 229>> asDouble() D aA— L %fToA 77 NMIAHTFTT
THY EEA.

230 <<SIMPLE 230>> Error in datafile FF at line NN In the RHS of | IRFME& ATV =7 b XX IZHTHT—XDIWNT,
xx, dimension of element [YY] should be same as others. YY & WD RFEEI O RIR TN > TWET .
<<SIMPLE 230>> 7—# 77 AL FF ® NN {THOf#®=7—CTJ. =7 |a = [1] 3.0 [2 3] 4.0 [5] 5.0 ;
=7 b XX OFDIZENDIRT YY ORI/ E FRp > TnE . (ETVNOEZRLFINERLINTZHEICLZox

T ENET).
231 <<SIMPLE 231>> Multiple data definition found. This may cause | T —H# D _HEZN DO TbdH D LHNET.

severe performance deterioration.
<<SIMPLE 231>>[Al—DF — X EHRMN DL EH Y, KEET —% TIIigEzl
IRNT =< AT RS ATREENH Y £

options.multDataPolicy # 0 (T 74/ 1K) 72
HIFT 7 —th 3. 0OLSMNIRET D LELEDORE
Bkl7eh, ETIHELLERA.
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232 <<SIMPLE 232>> Proxy object is used before set BETDHRIOA T2 b (Parameter,Variable
Can be used only after declaration. 72E) #ROERICFHLE L.
<<SIMPLE 232>> A7 ¥ =7 NPESHNEDLNTWET .
FT7 V2l MIES LIERICHH LT 8 A .

233 <<SIMPLE 233>> Floating point arithmetic error. ETVORERE, RO IATRHICRZE N T

<<SIMPLE 233>> {ZEI/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} Bl 21X x @ domain 2 {a,b,c} D& X,
<<SIMPLE 234>> fH|¥ DiscretevVariable Offi& L CRE@EYITT (LLFD | Boolean (x == “d”)

WTFNLTHLIMENH Y £79) : {Discretevariable ® domain OHEA} | DX HIZEWTHE.

235 <<SIMPLE 235>> DiscreteVariable Z## ‘s domain is invalid | DiscreteVariable ® domain DfEIXFEE DEEHE 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 DS}
236 <<SIMPLE 236>> DiscreteVariable Z ¥4 ‘s domain has no

element.

<<SIMPLE 236>> DiscreteVariable Z¥#4 D domain MNZEAS T
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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>> HEAMWEIZBWT = BNAREUIEDLNLTWET.

239

<<SIMPLE 239>> DiscreteVariable Z#4 has no doomain.
<<SIMPLE 239>> DiscreteVariable Z#4 ® domain MEZRIH TV
FHA.

240

<<SIMPLE 240>> DiscreteVariable Z## ‘s domain should not be
indexed.
<<SIMPLE 240>> DiscreteVariable Z¥# @ domain DX FATIT HAL
TWET.

241

<<SIMPLE 241>>Table/Parameter Table % X 4 -2 LIk O
DiscreteVariable TWlRTAHTHNTWET.

242

<<SIMPLE 242>> ResourceRequire “£Hi” DF|# duration 1T DE
ETRITIEZD EEA.

243

<<SIMPLE 243>> fill#J " A" X rcpsp TIEH O FixHkEHA.

rcpsp Tl 2 2 WHIK alldiff, valgroup
ENRERINTHAEICHAOSET.

244

<<SIMPLE 244>> rcpsp %M T 5 DIZHE7: ResourceRequire MNEF
ENTHEHA.
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245 <<SIMPLE 245>> rcpsp XM T 5 DIZHE7/: ResourceCapacity NEF
SNTVERA

246 <<SIMPLE 246>> ¥.72% ResourceCapacity D7 “timeStep” IZ5H5Z
LN TWOLEANFE—TIEH Y THEA.

247 <<SIMPLE 247>> ResourceRequire TR N TWDHE "£&AHi" M
ResourceCapacity IZEFRINTWNEHA.

248 <<SIMPLE 248>> rcpsp ZEHMHT D DITHER Activity DERI LTV
EFHA.

249 <<SIMPLE 249>> ERINTWARWEIR “4ARI" 2EATSEITHIK THibi T
WET

250 <<SIMPLE 250>> Boolean THEL TW5HE— R'A&HI" ITEZEINTVEY
Ao

251 <<SIMPLE 251>> rcpsp ClFE—#OHIFIRIZI VT Boolean [ALDFEITFD
WTEEHA.

252 <<SIMPLE 252>>— ¥ DO #HIFI X D Boolean & startTime, endtime,
processTime DFHD Activity NERD FF

253 <<SIMPLE 253>>ATHIFINCEWTRH U Activity (&% LEITREMBRR G 2 5
ATWET.

255 <<SIMPLE 255>>—fRDHlFIXIZ Activity IZTHWHNFEH A . startTime,

endTime, processTime [ZXf L CRER LT FEW
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258 <<SIMPLE 258>> ResourceRequire TiRE I TWRWE— R"ZHF[j”N
Activity IZH X B TWET.

259 <<SIMPLE 259>> sourceActivity (& Activity ZEF L= HfE A H
FET.

260 <<SIMPLE 260>> sinkActivity I Activity ZEFE L 7=BFo A Mk
£7

261 <<SIMPLE 261>> Activity “4ARI" ® index &5/ mode “4AHi” ®
index &AELV FT.

262 <<SIMPLE 262>> Activity "&ARI" ® 53T mode N EINTNEHA.

263 <<SIMPLE 263>> Activity “Hi”D5# duedate “4HI” @ index 2%
Bip 0 F9.

264 <<SIMPLE 264>>4EATHIKID 2 5D Activity M T index NFERV £,

265 <<SIMPLE 265>>%%: JATHIKICEAZRET 2 FITHREEA. HIT hard
filfy & LT ET

266 <<SIMPLE 266>>%4: ERTGITHIKICEAZRET 2FIIHRETA. #iC
hard #ilf & LCTHbinnE T

267 <<SIMPLE 267>>SEATHIKI DRI E I XFH M MEb TV E T
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268 <<SIMPLE 268>>HEAIZEATHIFD index LREINZEID index MNE7A
DET.

269 <<SIMPLE 269>>HEATEATHIFICERMHEESN TV EEA

270 <<SIMPLE 270>>%ATHIID index LWFMHEED index MEA2 0 ¥

271 <<SIMPLE 271>>5EATHIKIDIRTFICHOMTFIUMKET 2 b DM H Y T Mo
RFLERFIEDN TV EREA.

272 <<SIMPLE 272>> 1 DOEAIEATHIKICEHEKOBRMHFEE S TWET

273 <<SIMPLE 273>> ResourceCapacity "£HI" DO5|#IZ resource 52
LN THVERA

274 <<SIMPLE 274>> ResourceCapacity "£#I" D5 timeStep N5 %
LN TWVERA

275 <<SIMPLE 275>> ResourceCapacity “4H(” ® index & 5I#X weight
“ZEI” @ index NE/eD FT

276 <<SIMPLE 276>> ResourceRequire “#H([” DOFIEIZ mode NEHZX HILT
WEEA

277 <<SIMPLE 277>> ResourceRequire "4 Hi" D5|#IZ resource B"EZH
NTWEEA

278 <<SIMPLE 278>> ResourceRequire "£Hi" D54\ duration BEH 25

NTHEEA
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279 <<SIMPLE 279>> ResourceRequire “4&Hi” ® H|lH duration IZA®D
EAANENTNES

280 <<SIMPLE 280>> ResourceRequire [T —HXNHRTEINTWVEHA

281 <<SIMPLE 281>>%{5. ®£— F"£4H[" 2 ResourceRequire [ZREIN | THIHLEEDFAFIZ /2 £
TWEHA

282 <<SIMPLE 282>>%{L. ®£— K "£Hi" 7 ResourceRequire [IFFES | THIHREMEDFRKFIZ/A2 Y £
NTWETHEONLTHEEA.

283 <<SIMPLE 283>>#4i: B "£Aii" BNEAF V2 — LHIICE W T | FIIROKROFRIRIC A ) £
ResourceCapacity DEN 0 72> TWET

284 <<SIMPLE 284>> rcpsp (F—MDOHIFINAL hard HFIE LTI ETA
(T RERELELEZDVNLERH Y )

285 <<SIMPLE 285>>—MkDHIKNICHDELNREGZ LI TWET

286 <<SIMPLE 286>>%i: i/ ML T OBIKKICEALZE 2 2 FITH
KEEA (BT hard filifE LTHROINET)

288 <<SIMPLE 288>>HRIBI%L (H& DIEEDTE THRiZIFR/IMb) DEAIZADIEN
HzonTnES

289 <<SIMPLE 289>>HHIB (REDIEHEDTE THZIR/IME) 1T hard HilF &
LT FITHREE A
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290 <<SIMPLE 290>>%5 . Mif/ MLIck L CEAZBRET D HIIHKETA

291 <<SIMPLE 291>>HAERHKIDOELL 0 LY KREWHEDOAHEZHLILET
(-1 1% hard K& ARSI ET)

292 <<SIMPLE 292>>%45: MR/ IMERFITEIRHIFIC B LR ET 2 FIT K
FHA. 27T hard #ilfE LTHbNET

293 <<SIMPLE 293>>f#if/MEFEO— X DORFIXIT RS 2 DD Activity
DYATEAMRD Boolean DFHNH 7 HHIFKILIAAOHIKITH Z £ A

294 <<SIMPLE 294>>%%E: Wi/ MURHTHES 2 > FIXHREEA. R
S 2 8N X

295 <<SIMPLE 295>>HIH/ MU ERTEITHIFIZERERET A

296 <<SIMPLE 296>>MIMif/MEEF T — X DHIFIX T Boolean & Activity
HIRGT HFITHREEA

297 <<SIMPLE 297>> Gantt @ dump CHX LM77 AN N T7ANK" &
A =T UHRETA.

298 <<SIMPLE 298>> rcpsp P4 7Y =7 b (Activity, ResourceRequire,
ResourceCapacity) ICIRFREZON TV 2WNWHEDORH D 7.

299 <<SIMPLE 299>>%4t © ResourceCapacity CTEFINTWAEIR "4Hi

" M ResourceRequire TEbLINTWWEHA
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300 <<SIMPLE 300>> ResourceRequire "4Hi" ®FI¥ "timeStep" 25
ZHEEIL 1 WL TRITIERY FHA.

301 <<SIMPLE 301>> ResourceRequire "4Hi" ®F[ "timeStep" 125
R DEEDOERITEETRITNIETRY EHA

302 <<SIMPLE 302>> ResourceRequire "£Hi" D7 "timeStep" (ZH
ALEEOERIT 0 IHE Y TRITNITRY A

303 <<SIMPLE 303>> ResourceRequire "£Hi" D5 "timeStep" (ZH
RLEEOEBRT 1 ABTRINTRY £EA

304 <<SIMPLE 304>>#%%. ResourceCapacity "4ARi" EANEKTY. &K
[CEID FBETETS

305 <<SIMPLE 305>>%4%: ResourceCapacity "4HI" IZH X O EARIC
FEHEOLONRH Y T, BRIV HETETS

306 <<SIMPLE 306>>%4L. ResourceRequire "#H[" 25X ObNTZEAIZ
EBEOLONRHY £ . BRIV IETES

307 <<SIMPLE 307>>%f: —kOHKIA A" ICHEZONEERICELDOD
DORHY EF. BRIV ETET

308 <<SIMPLE 308>>%ir: HIME (REOIERDTETRAIR/IME) 12526
NICBEACEHDOLORH Y £3. BEIZOVHTET

310 <<SIMPLE 310>> rcpsp (CBWTHMBEENERERSILTWET
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311 <<SIMPLE 311>> rcpsp (IZBWT Objective IT type=maximize 235 | BBYREEIIR/IMEDOA T 2 F 5.
2 BIVTWET
312 <<SIMPLE 312>>%4 . repps ICBWTHRIBEE D — RO b EHREN
TWEHA
313 <<SIMPLE 313>> Activity "4HI" D5 mode IZ5 x b ELIZZE
DHLDNHY £
314 <<SIMPLE 314>>ERTSEATHIANC IV CHRAFXROFNIEIRE 5 E T D F T
KREHEA
315 <<SIMPLE 315>> tardiness |¥ Activity ZE# L7cFFOLERHKE
kR
316 <<SIMPLE 316>> ResourceRequire "#4HI" DF|[H default I[ZHADIE
NEZBNTWES
317 <<SIMPLE 317>> completionTime, tardiness L#ME Objective IZ | rcpsp ZHWLEHE DA
BROET HEFITHCRERE A
318 <<SIMPLE 318>> ResourceRequrie "ZHi" [ZADMEMNE 2 5N TWE
7.
319 <<SIMPLE 319>> ResourceCapacity "4Hi" ICADEIEZ LN TWVE
kA
320 <<SIMPLE 320>> ResourceCapacity "4 Hi" OEAIZADEN G2 61 | 72721, -1 X hard RERFKIOEWRIZR D £
TWVWET.
321 <<SIMPLE 321>> ResourceCapacity "4 Hi[" OE— N"4H[" DOKLHIEE

M2AAETIEH D TEA . FIHELTTF S 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) eATHIFIDOIATERICFERH Y £9°.

324 <<SIMPLE 324>> EETEATHIFKINCEEOEEN G2 5 TWET .

325 <<SIMPLE 325>> A&/ IMEEFIZIE sourceActivity IXHWAHEITH K
FHEA.

326 <<SIMPLE 326>> ##if/IMbLIFFIZIE sinkActivity WA EIFHFK T
.

327 <<SIMPLE 327>> #i#if/IMbLEFIZIZ DummyMode (THAWAEIIHkEHA .

328 <<SIMPLE 328>> rcpsp CTII—#ROHFKIITHB W T Activity [REDFE
TR TEETA .

329 <<SIMPLE 329>> rcpsp CIlZ— K O#lHRXNITHB W T Activity &
Activity.startTime OFIIFEHR TEEHA.

330 <<SIMPLE 330>> rcpsp T X — & o #Hl % XL iz B v T
Activity.startTime & Activity.endTime DOEIFFEHRTE FHA .

331 <<SIMPLE 331>> rcpsp CIE—MOHIFIKICIHB T Activity.startTime
L Activity.startTime DOFFIIFEB T EFHA .
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332 <<SIMPLE 332>> rcpsp TIE—OHIFIXITIBWT 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 (¥ Activity % EF L 7= H
TEET.

335 <<SIMPLE 335>> ResourceRequire TEFE SN TW 72 W "4 fi"»
Activity OFIHMHEICEZ BN E LT

336 <<SIMPLE 336>> ResourceRequire TEZEI N TWZARV "ZHi" M
Activity OFHIEIZE X b E LT

337 <<SIMPLE 337>> fIH{fb e £ain 1Zxt L CTE— ROEEZTT72
BoELELL.

338 <<SIMPLE 338>> #il#fif/MEIFIE fixActivity (CHEHAZ 5 2 D FiTH kK
FHA

339 <<SIMPLE 339>> fixActivity [ZEA %G 2 2HA13& TREZ OB E X H
KEHA

340 <<SIMPLE 340>> Boolean THEE N7 "4AHI" (XE— N 4RI W5
HRHRETA

341 <<SIMPLE 341>> #%: mordeOrder MlICEAZHET 2 HFIIHKER
Av. I hard #ilfIE LTHOIET

342 <<SIMPLE 342>> SEATHIKIOINRTFITMOIWTANLAFET 2D H D F 903

DOIRT L REFFEDILTWERA.
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343 <<SIMPLE 343>> modeOrder fllfJ® 2 -2® Activity I T index 73
B0 ET
344 <<SIMPLE 344>> modeOrder il DIRFIMDITFIIKITET HHDRH Y
FTRMOBETF L FRFEDN TOERA .
345 <<SIMPLE 345>> i/ MEREX modeorder #lf& ERHKETA
346 <<SIMPLE 346>> modeOrder HlfJIC5- 2 HN7/- 2 DD Activity "4Hil | modeOrder #lfICE 2 BN 7z Activity DY 9
", "AETT OWMVELE— ROBREL Y FF 5E— ROFITE LWRERH Y 3.
347 <<SIMPLE 347>> [Al—® Activity % modeOrder fHIfIICH % 2FITH
KEHA.
348 <<SIMPLE 348>> & THZ%Z 0 ICEET 2 FIHREFA ("4HI") .
349 <<SIMPLE 349>> PAalEZ| 2B DM CTHEET 2 FITHRE- A ("4 .
350 <<SIMPLE 350>> #& THZZADOETHEET 2 FITHREEA (4TI .
351 <<SIMPLE 351>> BHARFZ) & #& TN O M 5 4 EE+ 2 FITHREEA ("
Z41-INDIN
352 <<SIMPLE 352>> timeStep Z iz 2L OMEEIIIT/2 ) FRHEKEEA
(") .
353 <<SIMPLE 353>> #4ib. £T®» Activity (ZxF LEIHIEIC/EEY X b5
O TWEEA. YIERETES TS .
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354 <<SIMPLE 354>> #IHIEIZ 52 b= "ARi"Z "AE" (TERY G5 F
KEHEA

355 <<SIMPLE 355>> fixActivity [CHDOEANEZ LN TNET

356 <<SIMPLE 356>> fixActivity ICEDEALANGZLNTHET

357 <<SIMPLE 357>> &ii: "AHi"ORFZANEROMETHEES N TN ET. B
BICOIvETET.

358 <<SIMPLE 358>> """ I[ZHIHIEZRATLFITHRERA.

359 <<SIMPLE 359>> #IHMEIZ G2 BN IEENARETY JEFIL 1 44FV T
2TO Activity X LE 2 TRV,

360 <<SIMPLE 360>> setNuoptWatchFile() THELLZZ 7 A/ "£Hi"
HEZIAHLE— FTHITERA. Excel REPIOT IV r—aTZDT
7 A NVEBRNTNZRNTL X 9 7.

361 <<SIMPLE 361>> ResourceCapacity "4 Hi" |Z defaultval %% T | defaultval L ResourceRequire 7 7 AT
TOHORITHRKREEA. DHAHARHTTY .

370 <<SIMPLE 370>> The index dim of the Matrix <<Name>> should

be 2.
<<SIMPLE 370>> {74 "m" OEEICHXTEEREROIRFEN 2 KT THEDHY
FHA.
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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 ATAIEEZIETORE, INFORTIT 112, BREELHRTORDL, IRF
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 EHIZFFITIETRITIUIZRDEE A
374 <<SIMPLE 374>> entryVariable should not be called (DFO |entryVariable (¥ Derivative
specific). Free Optimziation 7 RA LV EHDOEERE T .
<<SIMPLE 374>> entryVariable % DFO 7 KA BLHDERETT .
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375 <<SIMPLE 375>> count/max/min/argmax/argmin count/max/min/argmax/argmin M
contains Discretevariable. DiscreteVariable # & i{rHKHL%
<<SIMPLE 375>> count/max/min/argmax/argmin N HRX/ BEEOERICEY ZLiETEEHA.
DiscreteVariable Z&A CWET. 0-1 @ IntegerVariable (type=binary)
DHATGETT .
376 <<SIMPLE 376>> 1lst argument of count is invalid type. count DHHIDBIEDOXDIEIRIEE L TV 5
<<SIMPLE 376>> count DRFDBIEN, [EE <=1 X (<= T & | bOLERY £
LWL [EE >=1 X [>= T DS OBE L TVET. T <= X <= X
EE >= K >= EH
DHMPAEETY (L, FRICHE T2 EHDONTN
M—DTHME]) .
377 <<SIMPLE 377>> Format string of simple [flprintf running |simple [flprintf DBk L TT7+—~ v |k
out. SCFHNDED A
<<SIMPLE 377>> simple [flprintf OERIFEICK LTHHEDBEY 72 | 2OA v E—VIZOEDS3WNWT T +—~v v F3LFF
<7D FEL. LRV L lpo e EAER R SET.
378 <<SIMPLE 378>> Uninitialized object passed to | EERIOAT V= §, HOHWFETINR if L

simple [f]printf.
<<SIMPLE 378>> simple [flprintf ¥k Tt T o=
FANESIVE LTz,

O TEHEEINEA T Y =27 bR
simple [flprint O5[#E LTEINELL.
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into vector.
<<SIMPLE 401>> ZRAT V=7 bk 17514 1 1I~7 MVICEBTE £
M.

379 <<SIMPLE 379>> Try to convert uninitialized object to | ESHIDAT =7 b, HDHWIL, FEITINR if
Parameter XOHPTES SN AT V=7 b3, Ko CTERE
<<SIMPLE 379>> #IH{bENTWWRWAT V=7 % Parameter (ZZE# | & L CTlibiE LT,

LEo&LELE.

380 <<SIMPLE 380>> Try to display uninitialized object. BEROATY 27 b, HDHWIE, FEITINRV if
<<SIMPLE 380>> fI{fbanTW\WanWAT7 V=7 h2RRLEIELEL | XOHFTESSINEAT V=7 M .val.print ()
7. mETERLEDELE L.

400 <<SIMPLE 400>> the dimension of reference object 17404 1 and
reference object {784 2 are not suitable.
<<SIMPLE 400>> ZA TV =7 | {7514 1 LBMA TV =7 b 17514
2 ODWIENEELETA.

401 <<SIMPLE 401>> reference object {744 1 cannot be converted
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402

<<SIMPLE 402>> reference object 1744 1 cannot be converted
into scalar.

<<SIMPLE 402>> ZMRAT V=7 N 1754 1 1 IAN T —ITEHRTE I
.

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 1754
2 OWIEDEELS LTz, NWREITEHE T EEA.

404

<<SIMPLE 404>> because the dimension of reference object 1T
34 1 and reference object 1744 2 are not suitable, addition
and subtraction are not computable.

<<SIMPLE 404>> ZRAT V=7 bk 17414 1 LBRA TV =7 ~ 1754
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 DWITTHRES LIpnew, FRITFHFE T EEA.

&t NTT T2 AT A




234

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 17404 1 was given
into the argument of logdet.
<<SIMPLE 408>> logdet DBIHUTEFITHIT/RWA TV =7 b 17514 1
NhHEZBbNE LK.

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 T V=7 k {754 1 © sum IFFHHE CEEHA.

411 <<SIMPLE 411>> the multiplication of reference object {T7%
4 1 and indexed parameter is not computable.
<<SIMPLE 411>> ZRAT V=7 b 1744 1 LIRFATE Parameter @
FRIFFRTE EEA.
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412 <<SIMPLE 412>> indexed reference object {744 1 has mistake
of indexing.
<<SIMPLE 412>> IRFMEDOBRAT V=2 N 17514 1 OIWFATICHAE
DY 9.

413 <<SIMPLE 413>> substitution for indexed reference object 1T
%14 1 is prohibited.
<<SIMPLE 413>> INFMEOZMAT V=7 b 17514 1 [TITRADBEELE
SHTWET.

449 <<SIMPLE 449>> error occurred by matrix or vector arithmetic
operation.
<<SIMPLE 449>> 174l F£71% _7 bV OBEFECZ T —03 AL E LT,

550 <<SIMPLE 550>> Warning: Elements of a empty Set are expanded.
<<SIMPLE 550>> %% : ZEJIH L THRTORMELES L LELL.

551 <<SIMPLE 551>> Invalid semidefinite constraint on "Matrix | PIEEEFHKOADIZ ali] 2 &E, #iF D index
name".RHS must not have movable index. Aol NI A—2nkns b7 —TF.
<<SIMPLE 551>> 174 "{T4I%4" IZOWTOFIEFERFIOFLN—FIC | als] REDHAITITHETA.

EED EHA.
552 <<SIMPLE 552>> SymmetricMatrix "Matrix name" has index | PIEEMEFNOEROIT N dim THZX LN T-HFH

"index" out of its dimSet.
<<SIMPLE 552>> X#TH| "{THIL4" OA F 7 A "IRFE" B dim TH
Z b g O TT.

ZEAHLELTOET. THERONRAIZOWTITHE)
RADBEH 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. FHELADMEREZEATHWA Z ENHILE L2, Mk
<<SIMPLE 553>> {i{bRICHBNT, A7V x7 h<A TV M>>"o | K& LTRESTT.

FEAmAMEER Lk L7z,

554 <<SIMPLE 554>> Invalid evaluation in a recurrence relation. | LRI LD ATV =7 FNOEOERRF T, D47

<<SIMPLE 554>> b NERFICAERAT V=7 FOFHERITONE L. | V=7 FAFOFHMEAEFINE L. Wik CTER
NAHFT7 Y= bR, Wi bERRE I T
FHA.

555 <<SIMPLE 555>> In a recurrence relation, to use "setOf" is |k LD AT V=27 FOEDODEHRZET T setof
forbidden. B MER S E L, Bib=UER T TiT setof B
<<SIMPLE 555>> Wi{t:EFKPIZ"setOf"%#5 T LIXTEEHA. A TE I .

556 <<SIMPLE 556>> In a recurrence relation, to define constraints | Wit L A AT V=7 FOEOEFRET T, HlF=He
or an objective is forbidden. BB OERN I E Lz, WbNERd Il
<<SIMPLE 556>> MHi{bzUE&EHICHFIXL BB O ERITTE EHA. RO HBEB O ER T T EHA.
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A.2 ¥ AT A Numerical Optimizer DT —/EERX ¥ —T
B AT A Numerical Optimizer AMEDOHIJTHT T —/EE X v E—NT,
o HPL AT A Numerical Optimizer AREEIOFHE TR Sh/-o T —/8&iE

<<NUOPT %% >> TH— R R

¢ NIA=ZICEHT o2 T —/HE

<<PARAMETER HEE>> ITI7—RAvk—

¢ MPS 7 7 A NVRREFICHH S T — /it

<<MPS FILE & HF>> TIT—RXvtk—

D3FEETT. =T—Avt—0F, BEHT (WindowsGUI TIIMREFRV AV RO EAvE—V DA FY) ICHIEET. SIMPLE = — K
Y a— L OBEAITIT

ex2.smp D SATHOEITHIZZ T =& E LTz,
<<SIMPLE 193>> NUOPT M= 7 —: <<NUOPT 10>> IPM iteration limit exceeded.

BMEDEIIL, SIMPLE DT T — A v —UD—HE LTERRINETD, ZHFET YV V578 SIMPLE NWHEEY A7 A Numerical Optimizer
ZEE)L TWAIEZE> TWH 7D TT.

A.2.1 ¥ X7 A Numerical Optimizer DT T — /%4t
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(fREHH Y ]

T7—FF | 57— Avk—V A
1 <<NUOPT 1>> memory error in preprocessing. ATALERECRTEE A £ U 8, i FIRe e a4 — "—LE Lz, [
A7 L]
2 <<NUOPT 2>> infeasible (linear constraints and | BREFFKISCEE O L TFREKIOTZOICHIEDY infeasible &7 - T
variable bounds) . WD ENRAEE RIS E L. (BRI L)
3 <<NUOPT 3>> neither valid objective nor | &7/ (&) ICEBEEBLIOHNRNH Y FHAL. [BHIR L]
constraint in this model.
5 <<NUOPT 5>> infeasible integer variable bounds. | Z¥® ETRHFIOZDICHEL infeasible Lo TWNH I LN
AL TRt Sk Lc, CBREEBD BRI OER T o2 BT
RERENTVLHAEFICHRELET. ) R L]
6 <<NUOPT 6>> unbounded (linear constraints and | #EHIEZEHO E TR OMEOKEMBITAR LT R 62N &
variable bounds) . DREPLBE CHE SVE Lz, [ )72 L)
7 <<NUOPT 7>> internal error. [WNE/IL—F 4] NE T —MNRAELE L-.
(nuopt-support@msi.co.jp IC ZTHEHAE NIV . [fEH 172 L]
8 <<NUOPT 8>> memory error in optimization phase. | FtAIBICHB WV TIHEAE Y NMEHFAREREEZ S ——LE L. [
HA7e L)
9 <<NUOPT 9>> step reduction limit exceeded. ELRRERSR T /L T Y X LIZEUWT 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. WRIED GRS EIRZBZ F U (ERIZFRICHE LR WA

St NTT T2 B AT L




239

X150 EITH. RTA—=X T 7 A )35 id criteria: maxitn =300
ELTHETLIZENTEEY). M HH V)

11 <<NUOPT 11>> infeasible. BN ET AR THL EHESNE L., RH1H D]
12 <<NUOPT 12>> heap memory for NUOPT process
exhausted.
13 <<NUOPT 13>> unbounded. MBEOREMRN AR TR ERHESNRE L. [ 1H 0 ]
14 <<NUOPT 14>> integrality is violated. TR o GBI BRI 2 U272, BB L
2o CWRWERIE SR CWES. (IS )
15 <<NUOPT 15>> simplex misapplied to NLP. IR R BREANE A Sk 9 & LTnEd. [ )7 L)
16 <<NUOPT 16>> Infeasible MIP. IRABEEGHE BRI LW b0 £ Lz (Lp/QP
RN SNET) . (15 ]
17 <<NUOPT 17>> B & B node limit reached (with | Z3HBREEICIVNTAERT 20 M LIRABZ £ L7z, Fafig
feas.sol.). THHREITHV T AR, BEMIIEOLNLTWET.
(branch:maxnod #&E L72HE). [BHEIH V]
18 <<NUOPT 18>> MIP iteration failed (with | Z3EREED/N—T D EH CHIEMMESEIC L > TRIRLE L. &
feas.sol.). W THIHFEIH Y AN, BEMIELNTCWET. [(#HED
H0 ]
19 <<NUOPT 19>> B & B node limit reached (no |17 FHELR U TTN, BHEENELNLTWETA. 1P (QP) FEFIMEN
feas.sol.). HAShET. [BHIIHY ]
20 <<NUOPT 20>> MIP iter. failed (no feas.sol.). 18 LR UTIN, BEMMNHFOLNLTWEEA. L (QP) FRFFEN
HhESnEd. (HIH V)
21 <<NUOPT 21>> B & B itr. timeout (with feas.sol.). |EHFHEE MV TWVWHL A O HBE T X 7 A Numerical

Optimizer DREENRFMIN LIRZEZ F L7, K THLHRIEIEH Y
FHAN, BEFIIEON TWET (branch:maxnod i€ L7-5%
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). [EEHY ]

22 <<NUOPT 22>> B & B itr. timeout (no feas.sol.). |21 FLFE L TTN, BHEMENHLNATWETA. LP/QP EFFEH H
NENET. HHEIOHD )

25 <<NUOPT 25>> Can't open file in current directory | 87 7 A4 /V (.so0l 77 AN) DA —F R LD THET 7 A )V

[no .sol made] BHAINTWERA. &ETT. FEIMTORET). (MBI
L]

26 <<NUOPT 26>> LP/IP module cannot handle NLP. LP/IP ¥ a— /L CRIERIERME LR 5 & LE L., )72
L]

27 <<NUOPT 27>> SIMPLEX iteration limit exceeded. | HUKIEDOEFIED LRZ A —"—LE L. RE1H D)

28 <<NUOPT 28>> higher-order method is only for LP. | FEMEEHEBEICHRIEZEIEIEFEHONREREH I L 9 & LT
F9. (fEE7R L)

29 <<NUOPT 29>> iteration diverged. IEHEEREHONSENRBEHE LE L. (150 ]

30 <<NUOPT 30>> terminated by user. 2—HFORRICEVHEOHBEZITWE L. (BEIH 0]

31 <<NUOPT 31>> B&B terminated by user (with | 0MREEDOEHETZ—FORERIZLVFEOTWZITVE L. &K

feas.sol.). W THLRIETH D FEAN, BEMBIIEONTHET. (MR
HY )

32 <<NUOPT 32>> B&B terminated by user (no|31&EFEULTTR, BHEEMNELNTWERA. LP/QP BN

feas.sol.). HsnE+. [(MHIH0 )

33 <<NUOPT 33>> Bound violated. EHEOLETFREFBICER L TWAMRE S TWET. ERLT
WHERTIE, f#7 7 A1 (*.sol) TUINFS"EFRRSNTHET,
2= O (HFHNSEROMHEOA— X —0 D L) [EE
BohEd. NWAETHOTW LA ITIIEIEEFE /S < LTET
TLHMENRHY £, (RHEHS1H D]

34 <<NUOPT 34>> Bound and Constraint violated. ok KOHIRIR D ETFIRA A EICER L TW DR ) & Tn
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EF. B L TWDEFTNE, 7 7 A/ (*.s0l) TUINFS" & HKR
SINTVWET. 27— (HIRNSELDED A —F —D 7N
ML) EEEDbIET. NAETHRO TV LGAIIE L&t %
INEL LTCEITTHARNERDH Y 7. (fMH1H D ]

35,36 <<NUOPT 35>> Constraint violated. HRRO ETFREZABIGER L CW DA IS ThET. ERKL
<<NUOPT 36>> Equality Constraint violated. TWAEATNE, 7 7 A4 /v (¥.s0l) TUINFS"EERINTWVET.
2= OE (HRIASREBOBED A —F —DENRE L) L
BbhEd. NAETHRONTWLGEITIIFE IR 2 /S < LTET
TOMNENRHY ET. (1B ]
37 <<NUOPT 37>> B&B terminated with given # of | options.maxintsol THEE L7 OEEMNER INTZDT
feas.sol. IRBREEEEILLE L, (M IH 0]
38 <<NUOPT 38>> dual infeasible. U A& — MRHTEE) S 15 8o BARTED 7 v A THEITAR RN
SN E L. (BHIH D)
39 <<NUOPT 39>> IPM iteration timeout options.maxtim Tk L7REHIZXT LT, WRIEDKIENZ A L
TUMLELE., (EHY )
40 <<NUOPT 40>> SQP iteration limit exceeded SQP (1sgp, tsgp, slpsap) DXEN LREZ#EAx L7z, o7 =
VALZEBALIIZESW. HH1H 0]
41 <<NUOPT 41>> SQP internal error SQP (1sgp, tsgp, slpsap) DIFATHICHEI =T — 0 RELE L
o, o7 ATV XnERRLIZES . EHAR L]
43 <<NUOPT 43>> B&B memory error (with feas.sol.) | ZHBREEDFEITHIZ, options.maxmem THELIZAEY A —
—NEZY, FATEEIELE LR, FATARMRIIE N THET.
(T8 ]
44 <<NUOPT 44>> B&B memory error (no feas.sol.) IFEFREHEDFEITHIZ, options.maxmem CTRE LT AT A —N

—NEZY, FT IR LE L., TR DN TWER A [
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H7al]
45 <<NUOPT 45>> B&B gap reaches under the limit. ETFROZEMN options.gaptol TEHEZONZL Y H/NEL D FEL
7DT, HEREEZFILELES. HHH0 ]
46 <<NUOPT 46>> Continuous Variable Z##4 cannot be | HfA % G TeME%Z wesp TEZ 5 L LE L7, wesp (T#HAE
included in model for wcsp. EWH LN TEERA. (EHEI L)
47 <<NUOPT 47>> IntegerVariable & ¥4 should be | 0-1 BEHEKUINOIEEELMNFINLTHOET. wesp T ROEHE
declared as binary. Bath>s N TEEFA. fEHTI72L]
48 <<NUOPT 48>> Variable % ¥ 4% appear in two | 2L LE®D selectionZE 72N> THNA TS 0-1 BEEHNFN
selection (). F L7 (R
49 <<NUOPT 49>> Variable % #{ # is fixed to |0-1%HEHN 0, 1 UAOMEICEE SNE Lz, 7R
infeasible value.
50 <<NUOPT 50>> Both of two variables ZH¥# 1 and & | Z28H 1 L£EH 2 D FIZ(H—0 selection (ZHNTNLHDT)
4 2 cannot be 1. W7 1ICRDZENTEETA. L)
51 <<NUOPT 51>> wcsp is not available without SIMPLE. | wesp X SIMPLE ([Z K-> CERSNMEICH L TCORERNTT. [f#E
H172 L)
52 <<NUOPT 52>> ¥ th selection () statement has no | ®JGTDEENT R CEE SN TWVBFAE LR selection ()
movable binary variables. s THeF) FRICBINE L. [(fRH172 L)
53 <<NUOPT 53>> Constraint flfIX4 s weight is fH | HEAEL L TiE-1 6 LIFFADEEZ G 2L 8. [N 17
should be -1 or non-negative value. L]
54 <<NUOPT 54>> Constraint flfI=4 s weight is fH | AL L TIE-1 & LIFFFADOEKE G 23720 ¥ A, (M7
should be -1 or non-negative value. L]
55 <<NUOPT 55>> exterior solution obtained. Al (Lepm/tepm) DAERGO A EN T A2 I LE L. /8

T A—4% exrho (T 74/ NI 1.0e4) ZRESRETDHLEHRD
AREMERH D £33, £H L THIOT T —nNHL55121E, REERN
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EATRARETH 5 TR H Y £, URINNH Y ]

56 <<NUOPT 56>> 7 FA 1 not installed. FEDT R4 (global,DFO) A A F—/LSHTWVRWIKEET,
FEOT FACOREEEZFIALELS L LELE.
57 <<NUOPT 57>> You cannot use any method but "rcpsp" | Activity DEF/RMBHDHIZHBED 5T, repsp UUAD A YV v K&
for model with Activity. " ALX>ELFELE. 721
58 <<NUOPT 58>> You cannot use any method but "rcpsp" | ResourceRequire DEZRMHAIZHEIHL ST, rcpsp LFtD 2 Y
for model with ResourceRequire. vy RE#EBALEL> ELELE. MEDNRL]
59 <<NUOPT 59>> You cannot use any method but "rcpsp" | ResourceCapacity D EFRNHHIZHEHPD BT, rcpsp LS D A
for model with ResourceCapacity. Yy RE#ALEL > ELELE. MHEN2 L)
60 <<NUOPT 60>> You cannot use any method but "rcpsp" | BHJEI$/Y tardiness/completionTime IZFRE I TV D DT
for model with tardiness and completionTime. HEDOLT, repsp UANDA Y v REBEHLLS ELE L. [FH
772 L]
61 <<NUOPT 61>> You cannot use any method but "rcpsp" | sourceActivity OERDPHDICHEDO LT, repsp USAAD XV v
for model with sourceActivity FE#EALLY ELELE. (BEDRL)
62 <<NUOPT 62>> You cannot use any method but "rcpsp" | sinkActivity DERMPHDIZHLEDO BT, repsp USAD X Y v K
for model with sinkActivity FMALI > ELE LA (HEIZ L)
63 <<NUOPT 63>> You cannot use Variable for "rcpsp" | rcpsp & Variable (ZAWADHFENHERERA. [MEEI72 L]
64 <<NUOPT 64>> You cannot use IntegerVariable for | rcpsp I IntegerVariable IZHWAFHILIHKEFA. [fEH 7
"rcpsp" L]
65 <<NUOPT 65>> failed to generate an initial | rcpsp IZBWTHIMIfRAERICKRMR L E Lz, (fEH 1720
solution
66 <<NUOPT 66>> can't find feasible solution. rcpsp ICBWTHEATRIREMZ S FENRHKEFATL . (R )72
L]
67 <<NUOPT 67>> DiscreteVariable (£%4) 'sbound: |DiscreteVariable DEFEINHACTIIW T LDTERWE
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[a,b] and domain: {..} conflicts. (Regard Bound

as a definition).

TRAH-2Z6NFE L. [fEHI721]

68 <<NUOPT 68>> can't open saveFile for restart rcpsp ICBWT U AFZ — MERERGTDHDT7 7 A NVt —T
HREFATULE. (MR 172 L]

69 <<NUOPT 69>> can't open loadFile for restart rcpsp WIZBWT U RAZ — MEREDHPAD LD T 7 A4 Vet —T
HkEFATL. (M 72 L]

70 <<NUOPT 70>> initial order is invalid between " | rcpsp CBWTHIHIE L L TCARERIBEENS 2 5N FE L- . EHAjk
4RI and "4RI" . activities related imprecedene | {THIFICBISRT 2 Activity DNEFITEKE L CW il nideh £+
have to continue. do. RIEI72 L)

71 <<NUOPT 71>> initial order is invalid. "4&Ri"'s | rcpsp ICBWTHMMEE L CARERIEEN G2 5N FE Lz 178
order have to be previous to "4 HI" by way of |23 ®H D Activity ITZDNEFENF LR TIXRD EHA. [fEH
precedence. F172 L]

80 <<NUOPT 80>> # of variables ($87) reached size | BIEBHE VO T A7 A Numerical Optimizer ¥ =2 —/LilH
limitation for LP,NLP,LP/QP LEBOBORIRO -0, ZORBEELHE Z L3 TEEEA. R

A7 L]

81 <<NUOPT 81>> You cannot use any method but “wcsp” | DiscreteVariable Z&TefBEIC wesp UAND FiEITEA TE £
for model with DiscreteVariable (s). Ao, (fRE 72U

82 <<NUOPT 82>> Trust region too small B “URGELRIZ R LSS TREFEBEBRS /NS R FEF L

DTHEITEAFIELET. (MHI1H D]

83 <<NUOPT 83>> Feas.sol found (numerical error in | 3IREFEDET THIERIFIENRAE, FITRMITIH L EVELL
B&B) . 7y, wEMEORIEIH D FHA. RH1H D]

110 <<NUOPT 110>> CF failed at getcky EEETEWNMTAIINEZ B, a b AF—0MIRIRLE L. [fif

HA7e L)
111 <<NUOPT 111>> CF failed at logdet AUy MEEGHERICEBWT, EEETRVTAING 2 60, 2 LR
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X— ORI LE L. (R 172 L)

112 <<NUOPT 112>> InvMat cannot obtained at calxxl | WfTH|ZRDHFHBEICKK L E L. [fRHI172 L]

113 <<NUOPT 113>> GSEP failed at minevl — AL IE A E R E AR E A ERE IR D E R TE EEATL
. R L)

114 <<NUOPT 114>> trianglization failed at minevl | ZEXALICKILE L. [(MRHE72 L]

115 <<NUOPT 115>> Minimum eigenValue cannot obtained | F/NEAMOE I L E Lz, [fREIZ2L]

120 <<NUOPT 120>> PDgap is too large[PDfeasible] FHF ¥ v TR/ NS BRI, =7 =084 LR ZK
TELUE L. EME - B REOFEAT Al Reff Il 7z STk
(iR ) )

121 <<NUOPT 121>> PDgap is too large[Pfeasible] FRHRF v v TR/ S B RVNIL, =7 = A LHREZ K
TELE Lz, EMEOF T RIS THET. REHNH
D]

122 <<NUOPT 122>> minus stepsize detected ETHLIRNEAT vy I A XCAOERREHINE L., RiEx
trust WEAELTEBRL TSIV, #7201

123 <<NUOPT 123>> The SDP constraint cannot be treated | *FIEEMEHIFKINFE L £923, FIEEMERIKNEZMRTE 27030 X

by specified algorithm. ARSI TWERA. [(EEI172 L)

124 <<NUOPT 124>> No SDP constraint is detected. FIEEEFIFEER O 7 V) ZLAREE S E L7y, HIEEERIK)
NHEELERA. EH172 1)

126 <<NUOPT 126>> type semicont/partial is obsolete. | ¥EEFIA & F/M BB ALIIEIEL T A7 A Numerical Optimizer
V15 KVEEIESNE L. 7L

130 <<NUOPT 130>> WCSP_LP misapplied to NLP wesplp DIEFHUERIEICE SN TOVET.

131 <<NUOPT 131>> variable range error wesplp ClhER ALY 1 AAOEEEHERZLUKRMFLET. Zo=

F—13, B TFBREKI AR 72 T BN E LR WA FEL TWDHI L

St NTT T2 B AT L




246

FLET. FIIE, EFRHEIFIAZNZEI 0.9, 0.2 THHEHIREHN
GAETAEA, ZOZTF—RNRELET.

132 <<NUOPT 132>> overflow wesp @ target X° hard penalty OHERMHE, soft penalty O
BEAEMEAY INT MAX ZEX CLESTZEERLET. L0 E TR
A3 INT_MAX ZHEX TWRbZo=T =R sy

133 <<NUOPT 133>> no feasible solution found wesp DRIRZAT S T2 NI Z G 72 TIOR8 o2 e AR LUE
7.

134 <<NUOPT 134>> hard penalty overflow wesp KL D hard penalty 2% overflow LTWAIEEERLE
T ELKRIEPTOITODIRFEITHV EE A

135 <<NUOPT 135>> soft penalty overflow wesp KREFZRD soft penalty 2 overflow LTWAHIEZRLE
T IELRIED TN TODRILITH FH A

136 <<NUOPT 136>> failure in analyzing the system | wcsplp WESTOMIKISC B OBIROMIRICKRL =2 ta R LET.

137 <<NUOPT 137>> internal error.[wcsplp] wesp NEBIZBWCHE DT =N EU-BICE RENET.

141 <<NUOPT 141>> mtxfree parameter error mtxfree DO D/RTA—ZDFEIZIRVBHYVET . nuopt.prm %
THERRLIZE.

142 <<NUOPT 142>> mtxfree option is valid only for | mtxfree (% higher order TOIMEIZLNTEXET.

higher-order method
143 <<NUOPT 143>> mtxfree failed to solve linear | KEETHEHY —RITBEXPMBITIEEATLE. ARIDT+DICHIHEE
equations ¥ mtxfree ZMHETITRAEL TTESW. WD TA=Z %5

ST HZETMITILEIIChRD2bLNERE A . FEMIX
nuopt-support@msi.co.jp ZBRWEDHELIZI N,

144 <<NUOPT 144>> mtxfree can not deal with free | mtxfree TIZERL FRLFELLWEKICHHGL TWETA. TF
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variables

NS B, mtxfree A PICRARLTIES L,
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A.2.2 RTA—FDTT—

nuopt.prm £721% options ZHWEEE T AT A Numerical Optimizer D/RXT A —HFEEDT T —TT.

TI—FET | 2TFT—Ayk—V

Bt

1 <<PARAMETER 1>> Syntax error in parameter file. | /NTA—F 77 A )VDOFERICT T —DE S vE L.
2 <<PARAMETER 2>> Parameter file is empty. INTGA—=B T 7 ANVBELET/R>THVET.
3 <<PARAMETER 3>> Invalid & # value fH for | X7 A—FLIZH L TARBEUBENREEINTOVET (NRNTA—HT

parameter /N7 A—HF4 .

7 ANVLSNINENTG A= G Z D50 ELET).

4 <<PARAMETER 4>> Internal error [N/ —F 4] | RNTA—HORREITOIN—F I THZ T —DRAELE L
( nuopt-support@msi.co.jp IZZTHE T ).
5 <<PARAMETER 5>> Invalid option in nuopt options. | AMPL Xt 2 — RE TV 2 — LN T XA — X B H AT BRELE K

nuopt options (ZHEZN/R/NT A —H AN EENTNE LT,

RGA—=B T A INDIRICZ T —DRELEEE (T —FS 1) IZIF8TF A —F T 7 A VFHLIALI S EREY /) (Windows TiX GUI D A
=V UL RY) MR A v U RRREINETOT, HFETSEIILTFIW.

TT—DHDLNNTA—F T A

begin
maximize

method:trust

criteria:eps=1.0e-8

St NTT T2 B AT L
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<reading parameter file: nuopt.prm >
begin

maximize

method:trust

criteria:eps=1.0e-8

+error+ undefined command.
criteria ( ITHDED)
+error+ last command must be end-command

( end T TRV

---- input data error occurred ----

end

<< PARAMETER 1 >> Syntax error in parameter file.

check the command name.

A.2.

3 MPS77ANVDTT—

T7—FF | TT7—Avk—V G|
1 <<MPS FILE 1>> Failed to open mps file: 77 A N4 . |MPS 77 A NDA—T IR LE LT,
2 <<MPS FILE 2>> Undefined row name: {74 . COLUMNS/RHS/RANGES £ 7 ¥ 3 VICREZEDITHAENE L.
3 <<MPS FILE 3>> Internal error. W=7 =233 AL £ LTz,
( nuopt-support@msi.co.jp IZTHEHKE F IV, )
4 <<MPS FILE 4>> Syntax error in &7 3 3 4 section.

s af| OrRTRZ v a r CHERT—0NREELE L.
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5 <<MPS FILE 5>> Too many 'INTORG' markers. "INTORG' ~—H—{T& "INTEND' ~— I —{TOXFSAENT
WEHA. ("INTORG' ¥—H—fTHNETEET. )
6 <<MPS FILE 6>> Too many 'INTEND' markers. "INTORG' ~—H—{T& "INTEND' ~— I —{TOX)EAENT
WEHA. ("INTEND' ~— W —{THRLTEET. )
7 <<MPS FILE 7>> Unknown marker: 7 { —/bL K3 DOHNE "INTORG', "INTEND' LSO~ ——1THRBNE LT,
(B AT A Numerical Optimizer @ MPS 7 7 A /UM
¥ 1% "INTORG', "INTEND' MUHND~— 1 —{T2MKR L £+
o)
8 <<MPS FILE 8>> Undefined row: {744 in HESSIAN section. | HESSIAN © 7 v a > ® “IROEEFIMNT 5174 L LT, EFRS
nTnanhonBnE L.
9 <<MPS FILE 9>> Undefined column: Z¥4 in HESSIAN | HESSIAN t& 7 ¥ a vV OIEFEZROEHT 2R TEEOLEEL & LT,
section. ERINTWRWNHONENE LT,
10 <<MPS FILE 10>> row: {74 appeared more than once. | ROWS &7 ¥ a VIZFE—DIT4AN EL EHNE L.
11 <<MPS FILE 11>> Specified bound: BOUND T —H# 7L | )RT XA —HX T 7 A4 )L THRE S 7= (mpsfile: bound = BOUND T
not found. — X T L) T YL EFFOBOUNDS 7 — X ISMPS 7 7 A JWZIEAF
ELEHEA.
12 <<MPS FILE 12>> Specified objective: HWIBEITA not | /XTA—F 77 A )L THREIITZ (mpsfile: objective = H
found. HIBREAT4 ) 4 Rl & R BIBEATAS MPs 7 7 A MITIFAFIE L £
T A.
13 <<MPS FILE 13>> Specified rhs: RHS T—# 7L not | NT A —H 7 7 A )L THREIN/ (mpsfile: rhs = RHS T —
found. BT R)v) T LA FED RS T — X8 MPS 7 7 A WZIXFIEL
FHA.
14 <<MPS FILE 14>> Range data: RANGE 7 — # 7 X)L | [RANGE T —4# 7L | %D RANGE T — & 7\ HWIBIEAT %

contains unsuitable row.

LCOREEITo>TWVET.
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15 <<MPS FILE 15>> Specified range data: RANGE 7 —4 | XT A —X 7 7 A )L THRE SN2 ( mpsfile: range = RANGE
7l not found. T =2 T L) TYLEFFD RANGE 7 —H A MPS 7 7 A WIZIE
FHELEEA.
17 <<MPS FILE 17>> Undefined column name: A4 in | INITIAL &7 3 VICERSNTORWERLPBALE LTz,
INITIAL section.
18 <<MPS FILE 18>> Bound spec. on column : Z#4 should | [E#H4 ] BT H ETRFEEDHIND DXLV FITRITILL
appear earlier. DEHFA. BETT. PICEAINTZLDICXH L TOHRID A
vE—UnHhsnEd. )
19 <<MPS FILE 19>> #{F column (s) appeared disorderly in | BOUNDS section (ZEW T 7| HOEHDEIN B NEE I E
BOUNDS section Bt (G =T —18 LHICRoTHIAShET. )
20 <<MPS FILE 20>> Memory allocation error. T 7 ANDHGIRIABIFIZAETY) =T —NAELE LT
21 <<MPS FILE 21>> Undefined column name: Z#{4 in | BOUNDS section IZEBWTERIN TWARWEKLNHNEL
BOUNDS section. 7.
22 <<MPS FILE 22>>Hessian is implicitly bound for | HESSIAN &7 v a v TIERFEO S bz T4 =HEEET) BW
nonexistent objective. BB L C IROIENGEE SAVTWETN, MPS 7 7 A /M
2 BN FEL EHA.
23 <<MPS FILE 23>> Same bound spec. on column: Z#4 | BOUNDS section T [ZE#4 | ([ZBL CRHE—OHFIFEED
appeared more than once. PlEfTonE L.
24 <<MPS FILE 24>> Column % ¥ 4 has Dbound | BOUNDS section T [E¥4 ] IZBIL T Fx il & oo lxofs
specification FX and other. ENFIRFIZATOIVE LTz,
25 <<MPS FILE 25>> Column % ¥ 4 has Dbound | BOUNDS section T [E¥4 ] I[ZBIL T FR il & oo lKofs
specification FR and other. EDBFRFICATDILE L.
26 <<MPS FILE 26>> Column 7% ¥ 4 has bound | BOUNDS section C ¥4 IZBL T Lo #lf& M1 HlKHE

&t NTT T2 AT A
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specification LO and MI.

ENFRFIATOE LT,

27 <<MPS FILE 27>> Column % ¥ 4 has Dbound | BOUNDS section T ¥4 (CBAL T up ¥ & pr K0
specification UP and PL. ERRIFFIZITHOIVE LT,

28 <<MPS FILE 28>> Unknown bound specification 7 4 — | BOUNDS &7 ¥ = I LO, LI, UP, UI, BV, PL, MI, FR, FX
VR 1 ORNE VIS D T~ nBilivk Lz,

29 <<MPS FILE 29>> row : {I4 appreaed more than once |RHS ZZ v a VB I RANGE &7 ¥ a VIZBWTRH—DIT4
in ¥/ v a4 section. DL EBNE L.

30 <<MPS FILE 30>> Unsupported section. 74—V K1 D | KDL T g ARENLE L.
A

31 <<MPS FILE 31>> Bound of column %% infeasible. BN DB RGN FEIT A RE T .

32 <<MPS FILE 32>> Invalid mps file. EDOMOIH THAIAL I ENTEXRNT 7 A )L TT.
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TIT—R/E | =57 —RAvk—V A

1 <<LP FILE 1>> Failted to open lp file : Z7ANK. | 77 ANDF—T TR LE L.

2 <<LP FILE 2>> Memory allocation error. T 7 ANDFRPIARFIZAT Y =T —BEELE L.
<<LP FILE 3>> Internal error. W=7 —2%4E L FE L. ( nuopt-support@msi.co.jp I

g EE . )

4 <<LP FILE 4>> Syntax error. WX =0 /o000 F L.

5 <<LP FILE 5>> Non-ascii char appeared. FE ASCII XXFNENE L.

6 <<LP FILE 6>> The order of sections is wrong. 7 a ORRIENE > TWET.

7 <<LP FILE 7>> Variable ZA## appeared more than once | [Fl—DEEN—>DXUC ZELL BN FE L.
in X4 .

8 <<LP FILE 8>> Term ¥4 * ZE¥ 4 appeared more than | Fl—DHEMN—->ORIC EL FHENE L.
once in R4 .

9 <<LP FILE 9>> Undefined variable name : &¥4%. REFRDEBLNBBNE LT

10 <<LP FILE 10>> Lower/Upper bound of variable Z#X | [Al—®OZEHITxT HERSMEN U EBNE Lz,
4 appeared more than once.

11 <<LP FILE 11>> Bound of variable % # 4 is|ZRICHOWTFHELLERRENEGEZONE L.
infeasible.

12 <<LP FILE 12>> Length of name 4fil... is too longer. | BHXROLRINETIET. (255 XFETTT. )

13 <<LP FILE 13>> &7 3 3 4 section unsupported. KD E T g VEABBRENLE L.

14 <<LP FILE 14>> general/integer/binary section |R—®Otv7 I a N EUERLELE.

appeared more than once.
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15

<<LP FILE 15>> Invalid lp-format.

IR TERNT 7 A VT,
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8B BT AT A Numerical Optimizer 7= U X AHEHL

B.1 N&E
B.1.1 &
R D el

R/ME (X)), xeR",
&t g(x)=0, x>0

FEZET. DD, R = (X X ) N KT BT, BT I B BT, £,

g:R" > RMIMKkILORY MVERE Y. ZoOMEDT 7T Y 2 BsE
L(x,y,2)=f(X)-y'g(x)—2'X
& L7z & &, Karush-Kuhn-Tucker (KKT) &eff (RO —ROMLESEM) 1ZIKATEZ B
ES
V. L(x,y,2) =0
g(x) = o,
0

XZe = x>0,z>0.

=721, X =diag(x, -+, % )eR",Z=diag(z,,---,z,)eR"e=(---,1)' eR"T¥. = =T,

FRAfPESRA: XZe=0% XZe=pue (u>0) CTEIMZT-HDOEEE KKT ML HFOET.
B A7 A Numerical Optimizer TIE/NNYU ¥~ vT7 ¢ BE%L -

F(xz)="f( Zlog +p2|g |+u{xTz—yZIog(xizi)J
i1
AUy Mg E LTHRA bi?‘. 2T, u>0 FANVYARTA=F, p>0 1IXT T4
NI XA =F, v>0 [FEIHEDOERS W ARSI A= TT.
IR I LRI 2 NATE T, MEIE RRKT M40+ A2R0 T, BE KKT &
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5 oa O ERME gy ERDET.
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EHTTRAONOETYT. Zok 5, MEEERERAT 251k TIRERFI~Z MVORE
(T2 D THI (MXp, AZgp) 5 (Axy,AZy) EFIALET. ZORR, KBIBREEIMRGE S
ET.

B.1.4 #EEERMEREANRE
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L AT A Numerical Optimizer [TIXZDZ EZFIAL, SLICRENBRIETHD Z
EVWHHE LT 2 —= 0 72 MA T FIEPHAAEN TOET.

B.1.5 ¥IEEEFHEREE RN RIE
Yk Stk ldish:e
sAME (%) xeR", X eSP
M 9(x)=0,Xq(x)=X,x>0,X>=0

EEZET. 22T, BHX=(X, X ) EN TR Y bT, B T E BT, 7,

g:R" > RMEImM &IOS MVERETT. £ X 1T p REXFRESITHIT, X=0 1%

A4 NTT T FE P AT A



259

) X OFEEEHOEZERTEHDE LET. Xy iR >8P ENKITEAS M % LS
IR B ERCF. FEASIEOBE, X, 12 Xo ()= Ax-B LEHLTHHE
i=1

B
COMBEDT 7Ty B E

L(w)=f(x)=y"g(x)=(Xo (x)=X,Y)=(X,Z)
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W 5 .
R g, (x)+ Vg, (4)" AP 20, je J,
ZZTD, LiE, ERBEDMTHD LS aktaiisle LET. Z oMM AX" 1, AF

BRI M2 5 2 5 ETRE Bz R LET.

CORMEOMRERDE X, DTV BHIRNOEAEZ I L LET. Thabb
‘]; ={J eJeg U, |gj(xk)+ng(Xk)TAX|§D =0}
LAVET. ZoLE, b5 o0 REHEEERO LS ICED bET.

1
H RS % E(AXKN ) G AX) +VE(X ) AX)  ~ EME

HRIAE 0;(%)+VY;(x)TAX =0, jed,

ZZTCGUEROMBED T 7T oY 2 D~y BATHITT. Z OO AX 1%, AR
TOMBEOIZT DN & EICHEWNKZ T 57200\l TWES., F2, ZOMED
KKT §f1%, RO LI ICHIE TR E L TRTZENTEET.

G Vg, (X)) Ax) ~Vf (%)
VgJi (%) 0 y:l+1,3,‘§ B ~9y (%)
SIT, Yoo R ORBOBKEIECHT 2777 Va ke LET. —ic, MR

BERFRRE ChHIIE, BIEHREAR T ZREGHEEIC I NE S LR TELDT, ZORE
(ZRITDFHR A A ME, BRO AXp Z RO DBEE LN TSNS D EEZ D Z LN TEET.

RFETIE, AXgp & AXy DELFES
AX (vy) = VkAXED +(L-v )Ax,

EERETIME L, EOLNIEHBEIROT ZRE L, KOKERZEMRLET.

A4 NTT T FE P AT A



266

B.3.3 B&k#rE _KEHE (SLP-sQP) ¥

BIRARTE IR EFEIE (SLP-SOP) 1T T R Do D7 = — XL A Bl & /IMb D7 = — K&
W) ZODT == ANDIERLS L, TIHE R HIATIFE TNV T 1 BN KRIBRHIIRE 2 (RFE
LET. £7=— XTI OMEERIZF RS, H2WVIE REHEETIEEIL, 2 b0 iz H
WTERBREITOET.

I T DD, RERHFNIS LD FTIRFEKOHLELET. HIFFTR DT =—XTITRD
MR AR K R E F9.

oMb VE (xk)Ts+%sTGks
gj(xk)"‘ij(Xk)TSZO’ jede

& X +s2>0,je],
sl <

G, REATHIDHBNET I T 2D~y ATH, Fiol, ZOMBITHITE. RN G
N EFREFOLETO g,(X) =0, j € Jg O UEBICAR>TOBT, LRI
BHRERETBE, BRNOFILELT ST ENHKET. £, G #5750 V2RO~ EiTH,
I BVNEEETE L3 UL, B X, ARV B 18 3 5 B U i R S 0 S
BEER T HHITA0, BRI S T

HIFITER DT =— A7, FAT A RETHIA~DO BT 2 BEEEL TODHITHL, B RIREER/IME” =
— AT HFI D E D DBIMOEETT A~ B L H RIBKEO K/ IMbZ L £ 7.

A4 NTT T FE P AT A



267

HARBIIZIE, AT TREREI A~ KA T v 7' s &, A RIBEOBAD 2B I LIZZ T 1 ~D AT v 7

S LOMAE S ZRBTMOBARELET . S IFROREOMEL THAGL £
=] T 1 T
BoME VE(X) S +§ST G,s;

ng(xk)TsT =0,jeJ;
& M ox +520,je],

el <4
ZITIEHIR TR T =—XDEE LRI G TXFATHHOWNIT 7T P 2D~y 1IT5, *

FoiE, ZOMEATIIELET. ZOMBIE A, = A bl S 2 EOBIF R AT 51
RBET A BHWSEHORDEUIEET. ZOMBRKEIC KR ADIES, &S, LLT,
s, 2% HE BB 875, 20 “YEBBIROMD B LA TR ST A, A 25K
U Ary =24, ELETF. 310 — i AR Bl T = R BB 0 Wb it 0 57 78 L[] - 72 B 1
A :%AT LLT, EEBTHROEAE Ay, = Ap LLET. ZLTROKH A X, +S, 78

BUERTO ARSI f(X) 2RO EEDORGE Xy =X +8, , TITRITUT X,y =X &

L TROAE~LHESE

HFIFKIFE R 7 =—X, BHBEEBIESRE/ME7 = — X8 WT G, 377 T V2D~ &1745, 5D
WIEEATHITH T 6, B AEICR W T FHEMBEZ LIz Ed. BEICE-TE, 2R
FEREORENFHIAMIREELHVET. 20O, HEET AT L Numerical Optimizer
TIE, 20 ZRGHE R A EHAE O T3 T, #ERHERBEE, 2O/ RGLNLHADHD K
FHEEO MR ZAL S, IR IRAR R T 5LV ) TREL THET .

B.4 ## 72 HERE Y v\ wesp
ZOT NI Y XATEEHZEE,  0-1 AR AL LIoHR T 2 HRE
ok X; € X, j=1---,n

oy ¢ =G (X, e X X)) 26 i=1---m

EAAC 22— AT 4T ADIBIED—D>THDHA T — « P—FZHNTH bDOTT. 2T,

A4 NTT T FE P AT A



268

X 134 B 5 D BRI RS 5 R A o

AT N TY) ZLE, B OB EOGG ZE/MET HRELRE £ 7. TRRIETH L7290,
R E TR TR GFELRWEATL TELRETHNEM - T MEBs 2 LN TEE
T FHKOBERKBEOAFZFHET DB, SHNOBERKECIT TEAR) EMEEND EOEH % #
JTERELET.

Z OB, BEAHORE RHRRIIELAICH - SN D XD ICROBERNMThET .

HEEORmOVHKIROEAZKRE T2 LT, LOFARBAYHTEET.

FRICIEEAE 0 L LTRETDIZEHTEET. 20X ICHESNEHRIL, MEY b
B LT T REHIE LTlbhET. EAD o [CREShTEZ LD E A — RilF, Eof
ROMEIZEE SN DE Y 7 Ml &R ET.

WO Bl R~ Baop 0 X X)) pesy s - r b ca g,
ZTOBIZITRIEE v 2EDT

o FoMemEchIuE  u—f(x)20

o e chiuE  FO)-uz0

LV YT MEREER L CHMBERA RO ET. oF 0, HOEKEE L, < ETETA
XHRWROV L DL LTHibh a0, BRBEEICH LT ERAERETILERD D 7.
FIFIFERME Y 1L, LFOWT DS E T EiTE R LET ..

1. TRTON— REHIEB LY 7 MK &= sk - 7=

(B HIBISC B L C i3 B AEAE 2 7= 3 A SR E - 70)

2. REEESHEED LRABE LT

3. FHEEMAEED LA B2

4. Z—¥FRELEER LT

AT AT AN, FEKRE (RERRTYY ) ZA—TORRBICE D b0 TT. Mo
WTIE [101, [11] 2ZBE TSV

B.5 MARFIEICES < RIBHIHREILT VT Y X 4

—MRIC, FERIE R ERIEE, SEAT ATREREI (RO SRAF 23 72 AR OO ISR D SR AT
WiREZRT D ET. RTRRER ] &1F, T2l < TRk b BWEFED, EAT A REFEE R TIX
ROBWEIERSRWEE] OZ L TY. ZHUTH L, TRIRER) &3 TEIT T REmI R
TiROBWI ENRIAES M) L0 E91 iT 1 BROIBRE 2 hoMURTE  (HIFITE
o ETROA) 2B 2 JRFTHIRIE N EBAFAES 6T,

ORISR ECE R b R TR ROER O — O L E A ET

A4 NTT T FE P AT A



269

E&IRs1E

/

FFTERIERE

KEORER

IR I LR EZ < BRICE AT 285 07 v 3 ) AT, [RImREiE 2 —> o0
L) TENAMESHTOVET. Zhi, FERIERELRBEI W TRIRRIER 2 R0 5 2
EMRICNEETH DB Y TR A.

LU, KIRY Rl 2 R D % 72 0 OB < 2 BATP TR Y, ZOTDDFIED
—oL LT, iArabtiEtfE T AVneD [3HRERE] OF 272 W= FENIHE
RTEET.

AREEIIUTOL IR AT v 72V IELET.

1. (KIWEREMENTFAET D AREEDO H 2) FATAMREfEkZ 0 L, o S -k T 1
RARE] %Rk L CiE<

2. STOMEOEITAREMRZ M LD HIETRD 5

3. 1. 2. OREREEZHWTHE L7568 KIS BN e+ 2 fleett 21l L, 7%
TE L 72\ Bl S - sEIR & B E 0 BRIV 5

ZOTINTY RADERET AT DORHESM L LT, FXBICBWTER SN [FRTE] 2
TRAED BHIREEOT, O FEITAREFEICE W T ORED BB A T oMz 5] ()

RAMBEE R TIER D EEA. LER-T, 2073 Y XLEFETTHI01E, HIHR

X AR D BT 22 E 2 W2 3 b ERROME 2R L 01, FRIEZ AR T 2461 H Y
AN

A4 NTT T FE P AT A



270

FERIEBIR & L TR ENHIHRC B EBROITER ICEETTO T, 2 o FRIBEA KB
FHEMET D2 SIS EETT. LaL, EXOEENET Y v 7 SiEEE LT, 5N
BEOAEK GHRZF7) L LTHRISATWA Z L &FATHE, TolEz Ao, ~—V
WRHCERT 2 2 &<, RBWRERORRZITI Z LN TEET.

AT NAY ZLEZHVDEECER T REAL, ZHOFIEZHV IR LS 2 LItk AEY
HETT. K73 Y XL THEE AT DAL, MAEbEEEEETE AL
DOBREIEICHES S SO TT R, fAAG O MBEOMEIC X > TIS IR EED KO IRpR] 2 22
THDOERLTLIIC, REETHRWEERMZES 2 REERH Y £7.

B.6 #7— « $—FICLBERHNAR T ¥ 2 —V » FEEFE

ZOT7NTY XLTLT OGRS ERr Y a—1 o 78

¢ RONTEEROT, (LFOLIITH WL EIROSEL, (FEDOBRBRL ZIRET 5
BHT— e P—FEHN U A NOBREE AT L OTT.

TNAY XANF wesp &R URERY: [REMRT P2 27— I128 26D TY. G5/
IZOWTIX (18] #ZE T I,

uy

B.7 4 Rk
WRIEIFEEN EOfHEE (WA) ICEREZIRLFIETTA, B 1.1 TRV RIF7ZiEE

f(x) + pD |x[, xeR",

g(x)=0
DEICER LT I ZOMEDE b 7itllaE 2 £9), FEAFIRERE, 20 KKT
GRS LBZ DL, RITVEMRER - EEEEEICES KRBT VT X LZHRT 52
ENTE, KIBANEMERIET D2 ENTEET. KEI AT A Numerical Optimizer
WA EN TN D lepm (XEMRRIEICESARE,  tepm IHMEBEBEBIEIZE S AR
T

WHRIELIZIERZEDONRT 4 —v U AZR LETR, p ORE IR/ S0 EIEATIK
i le SIRWFEITARAIRERR IR T2 Z L IxH VB E 3. WICFATATRERfMETH, 2
AL, RO EEBISEVREET Z ERMFESNET. p DEIZ/NT A—F exhro
TTHIENTEETS.

WRIBIZHARTO A Y v ME, WADADOENG B TE S L0 5 A TT. WAETIIESK
B%, FAHKEZWHZTHNRICBE L T OREFREZ A X — FIERITNERL2VWO T, B
WHITHMER G DTV AIGATH, TOREICL VIFHMAE K> TLEWET. S RTER S PIHIE
EMLTHZ L7, EOEEFHNVLZLENTEETOT, BWHIHHERGE LN TWAIGARY
A S — MR R B AT 72 MERE MG DV E T,

A4 NTT T FE P AT A



271

ftikc ZE3OW

[1] J. E. Beasley(ed.), Advances in Linear and Integer Programming,

Oxford University Press, 1996.

[2] I. Bongartz, A. Conn, N. Gould and Ph. L. Toint, CUTE: Constrained
and Unconstrained Testing Environment, Research Report RC 18860,

IBM, T. J. Watson Research Center, Yorktown, U.S.A., 1993.

[3] V- 7 N=2VE/IRMAE W - REFRIAERR, BUEEHENE (L), EEEHIR, 1983.

[4] I. S. Duff and J. K. Reid, The Multifrontal solution of indefinite
sparse symmetric linear systems, ACM Transaction on Mathematical

Software, Vol.9,No.3 ,302-325,1983.

[5] P. E. Gill, W. Murray, M.A.Saunders and M.H.Wright, A practical
anti-cycling procedure for linearly constrained optimization,

Mathematical Programming, 45:437-474, 1989.

[6] P. E. Gill, W. Murray, M. A. Saunders and M. H. Wright,
Inertia-controlling methods for general quadratic programming,

SIAM Review, 33:1-36, 1991.

(7] BAERE, (UTH, 8777 EOHBEELEFIHE L KkmRE(k— 2, 2004 4F
AARFRL—va X U —FZEREMNRHEERT T ANT 7 ME, 42-43.

[8] W. Hock and K. Shittkowski, Test examples for nonlinear programming

codes, Springer Verlag, 1981.

(9] HLOMEA, IWTFE, ERCHIEELZDONRT A MY v 7 EiEb~DISH, 2005 4F
BARANRL—v g X U —FZEKEMIEREET 7 ANT 7 ME50-51.

[10] K. Nonobe and T. Ibaraki, A tabu search approach for the constraint

satisfaction problem as a general problem solver,

European Journal of Operational Research 106, 599-623, 1998.

A4 NTT T FE P AT A



272

[11] K. Nonobe and T. Ibaraki, An improved tabu search method for the

weighted constraint satisfaction problem, INFOR 39, 131-151, 2001.

[12] (FERIESR, S8, JIREER, mEfb~r 7 v 7, #iaElE, 1995.

[13] ZRERHE, JUCRE—, JEEIEEHEE, saENE, 1999.

[14] H. Yamashita, A globally convergent primal-dual interior point
method for constrained optimization, Technical Report,

Mathematical Systems Inc., Tokyo, Japan, April 1992 (revised May 1992).

[15] H. Yamashita and T. Tanabe, A primal-dual interior point trust
region method for large scale constrained optimization,
Technical Report, Mathematical Systems Inc., Tokyo, Japan,

October 1993.

[16] H. Yamashita and H. Yabe, Superlinear and quadratic convergence of
primal-dual interior point methods for constrained optimization,
Technical Report, Mathematical Systems Institute Inc., Tokyo, Japan, June

1993.

(171 WU, RAEE, 5HE 777 EOMIBEEEZFIA L Kk iEk, 2003 R
FR—v g X VY —FZEKENTEREKET T AT 7 MME, 284-285.

[18] K. Nonobe and T. Ibaraki, Formulation and tabu search algorithm for
the resource constrained project scheduling problem, in: C.C. Ribeiro
and P. Hansen (eds.): Essays and Surveys in Metaheuristics, Kluwer

Academic Publishers, pp.557-588, 2002.

A4 NTT T FE P AT A



LSV ettt ettt eee e e e et ettt e e e e e eeaaa e e e e eeeaaa e aaaas 87

At e 87, 108

o) USSR 129, 155
<

<iteration begin>............cccceevviiriieiiecinnnnnnn.. 117

<iteration end>..............cccceeviiiiriieiieiinnnnnnnn. 117

<preprocess begin>...........ccceceveeiiiiieiinnnnnnnn. 117

<preprocess end>......cccceeeeeeeiiiieeeeeeeeiineenn. 117
0

071 ZEBK oo 27, 189
1

1D 94
2

2D ER 94
A

ACEIVE ceeeieeeeeeeeeeeeeeeeeeeeeeeeeeee e, 134

Active Set Method ........cccvvvviiiieeiiiiiniineeeen, 139

ACEIVITY oo 66, 68

F2 L6 Lo B PRSPPI 76, 175

AlLAIfT oo 59

ATEIMAX ceeevvrinnieeerereernnnaeeeererrnnnraeeeeressnnaaaaeees 63

ATGIMIN ..cceiiiieieeeeeeeeeeeee e 63

FE Y=o ) USRS 52,139

at 34, 35, 38

AVALL.eeiiiii e 121

273

B
DEZS v e e e 140, 143
DINATY...c..vvviieiieiieee e, 27, 58
Boolean .......cooceeniiiniiiiiiii 61
BOUNDS 77U e 173, 180
Branch and bound method ..........ccocceeueeen. 139
branchWespMaxitn......occceevvvevieiniieniennnnee. 177
branchWespMaxtim ......cceevvvevieinieeniennnnee. 177

C
CAT ceveeeiieeiee et 46
€Ol 36
COLUMNS ....oiiiiiiienieceeeeee et 179
Constraint .....ccveeeeeeeeeeiiiiieeee e 19, 57
CONSTRAINTS ..ottt 133
Convex Programming ...........cccceeeveveeennnennn. 138
Convex Quadratic Programming................. 138
COUNY et 64
CP o 138
CQPo 138
COAP e oieeeiiiiee e 141
esv T i, 87,91, 94
CULOfT ..o 175

D
dat FER e 87
defaultConstraintWeight................. 57, 68, 176
defaultObjectiveTarget .................. 54, 162, 176
defaultObjectiveWeight ..........cccccceneee.. 54, 176
defaultval......cccooveeiiiiiiiiiee 72
DFO oot 143
QIAE cnieviiieiee e ettt e e e e e 38

A4 NTT T FE P AT A



274

DUAL_SIMPLEX_PIVOT_COUNT............ 127
dUrAtIoN ..veevieeieeiiieeeee e 72
E
ELAPSED_TIME..........oooiiiiiiieee. 117
Element.....ccooovoeeioiiinn 41, 176
elementAt........cccoeevciiiiiiii e, 46
endTime ....ccoceeveiieiiiiiiiee e 75
1<) 01 T PPN 174
1< o AT 52, 143
ERROR_TYPE ..o 127
Expression ......cccoooevveiieeiieiinnnnn, 35, 36, 40, 176
F
FACTORIZATION_COUNT ........ccceeuvrneeee. 127
FAQ oo 9,191
FITSt i 46, 47
FIXACEIVIEY ©vvvveieeeieeeiieieee e 75
FREE.....coooiiiiiiieeeiieeeeeeee, 131, 133
FUNC_EVAL_COUNT......ccccoovvviieeene. 127
G
Gantt ..ooooeiiiiieeeeee e 76
oo o RPN 121
GAPLOL.. i 175
global.....coooiiiiiiiiii e 143
H
hardConstraint ..........ccocveeeiiiieeiiiiiieeeeeeeens 55
higher....vviiiiiiiiieeeees 140
Higher Order Method..........c.cccoovveeenrieennns 140
HIGHER_ORDER .........ccooeciviiiiiiiin. 117
I
RIS it 51, 189
TS e 124, 135

11SDEteCE e 124, 176
indicator ZEE....cooviveieeieeeeeee e 189
INFEASIBILITY_OF _IIS......ccccociiniienneenn 135
INFS e 131, 133
initialSolutionWeight ...........cc.cooeeiniinnennn. 159
INPTO...eiiiiiiiieee e e vrre e 36
IntegerVariable........ccooovviiiiiiiiiiiiiiiicccens 26
ITERATION_COUNT .....cccceviiinieiniienieene 127
K
Karush-Kuhn-Tucker ff.................. 255, 259
L
1A e 46, 47
1ePIm ceeeeiiieeee e 140, 141, 270
Levenberg-Marquardt £ ......ccooveiieiene, 142
HNE vt 140, 141, 214
Line Search Method........cccccveevieiniiiniennnnen. 140
Line Search SQP Method ............cccvvveeeen.. 141
Line Search with BEGS........cccccoviiiniennnen. 140
Linear Programming ............c..cccoeeevvveeeennnn. 138
HPM . 140, 141
T1T1 et 121
IMSAP e 142
lo 121
LOWER ..o 131, 133
LP e 138
IPOUL .. 186
ISAP coeiiee e 141
ISP coeeeeeee e 141
M
Matrix..oocoveieieeeeeeiee e, 34, 36, 38, 39
INAXK cueievrreeeeeeieirrrreeeeesenrrneteeeeesanrreereeeeenannes 61
MAXIMIZATION ..coooiiiiiiiiiieieeiieeeeeeeen 117
MAXIMIZE coevvereeiiieeeriieeeerieee e srreeeenieeeens 19

A4 NTT T FE P AT A



MAXINESOL .ovvviiiiiiiiaas 169, 176
1001 5: 4 17 s WS 161, 174
MAXINEIM . .eeunniriiineeriiieeriieeeereearaenaearenns 170, 175
MAXNOA. ettt 175
IMNAXEIII et eaaanes 169, 175
INEIML. . eiiiiiiiiiee et e e e e e saae e 121
METHOD .....ccoooiiiieiiieeiee e, 117,127,139
MILP ..ottt 138
TIUITL ¢ttt ettt e 61
MINIMIZATION ...cooiiiiiiiiiiieeiceiieeeeeene 117
MINIMIZE teovveiiiieiieeiee ettt 19
MIP..cniiiiiieeet e 138
MIQP....iiiiiiiee e 138
Mixed Integer Linear Programming........... 138
Mixed Integer Programming....................... 138
MKNUOPE ..eeiiiiiiieiiiiieec e 10
mknuopt.bat........cccccoeiiiiiiii 10
44701 (=R 68, 74, 173
MOdeOTder ...coveviiieiiiiiiiceiceeee e 74
MPS T 7 A/ i 172,177, 178
mpsfile:bou......cccovvvveiiiiiiiiiiiiiee, 173, 180
mpsfileiob].....ccooovviiiiiiiieiiiee e, 173, 180
mpsfileiran........coovceiiiiieiiiiiieeeeeees 173, 180
mpsfileirhs .....oooovviiiiiiiiiiiiee, 173, 180
1001 01101 L SRR 186
1 00) 01010 L A SR 186
mtxfree.....coooovvii 158, 177
multDataPolicy......cccccceevvviiiiiiieiiiiieine. 176
N
TLAINIC. . .ivteneeeiieeeetieeerrteeeerteeeenneeernneeeennns 15, 88
NICOL et 36
NEXE woueiiiiee e 46, 47
NLP .ot 138
noDefaultSolout........cccoceevieniecieciiniicnnennne. 176
noDefaultSolve .......ccccooceevieniecieiiniicnncn. 176

275

Nonlinear Programming.............cccccvvveeeenn.n. 138
TIFOW ..eiiiiiiee ettt e e e e e e s e n e e e e e s 36
NUMBER_OF_ACTIVITIES........ccccceeueee 128
NUMBER_OF_FUNCTIONS.............. 117, 127
NUMBER_OF_GENERAL_CONSTRAINT 128
NUMBER_OF_IMPRECEDENCE.............. 128
NUMBER_OF _MODES......cccccceciiriiinneenn 128
NUMBER_OF_PRECEDENCE................... 128
NUMBER_OF_RESOURCES............cccuce. 128
NUMBER_OF _VARIABLE ................. 117, 127
NUMBER_OF_VARIABLES ........cccccceeueee 127
NUOPE.PIM .. 148, 151, 155
O
ODbjJECtIVe . .ceeieeiiiiiieeeeeeeeiieeee e 19, 54, 68
OTIES oeieeeieeee ettt e e et e e e e e e e e e e 38
options.outputMode .......cccceeeeiieeiiiiiniinnennn. 128
OrderedSet ......covveerieeriiinieniiceeceeeeee e 46
outfilename......c.cceevveeniiiniiinieiniececeieee 176
outputMode ......ovvvveeiieiiiiiiiiiiee e, 173
P
Parameter........ccoooeeeiiiiiiiieiiiiiiiiiee 22,176
PARTIAL_PROBLEM_COUNT .......... 127, 130
PENALTY ..ottt 127
POSIEION ettt nees 46
POW ettt e ettt e e e e e et e e e e e e eeaare e e e e e eeaannnanns 52
PLEV ettt e et e e e e e et eeeeeeaees 46, 47
61 0 L SN 97, 98
PrINtDIM .o 36
PROBLEM_NAME ........ccoccevvniininnnn 116, 127
PROBLEM_TYPE .....cocoviiiiiiiiiienne 117, 127
PLO .t 27
Q
(o0 =10 § o TP PPPPUPPRPPPRE 141

A4 NTT T FE P AT A



276

R
RANGE 7 UV i 173, 180
TCPSP eeeeeeeeeerieeeeeeaenn. 66, 123, 131, 139, 142, 160
RepspStatus....ooooeeviiiiiiiiieieeee, 77
RESIDUAL ..ottt 117, 127
TESOUTCE ..uuueeririeeirineerrrieeraneerariaearrenaeenanns 72,73
ResourceCapacity .........cceeeevevvveeieeeeninnnns 66, 73
ResourceRequire........cccccoeeeeiiiininnnnnnnnn. 66, 72
RHS ..o 180
RHS UL e 173, 180
TOW eeiiieeiiiiiiee e et e e e e e e e e 36
ROWS ..o 179
S
SCALAT ettt 39
SCAlING .t 174
SE1eCtiON ..ovviiiiiiiice 60
semiHardConstraint........ccccccovveeveeenieenneens 55
SEQUENICE ...oeeeeeeeiiiiiieee et 49
1= PSS 43, 176, 212
setDualMatrix ....cceeveeerieeneiiniceieenieenieee 21
SEEOL e 46, 50
showSystem .......ccoovvvviiiiiiiiiiiiiee e 112
SILENt.. it 128
SIMPLE ..ottt 38
simple_fprintf ...........c..cooeiiiiii, 97, 107
simple_printf.........cccccoiiiiiiiiiiiiis 97, 101
33005 0] 1. QN 139
Simplex Method............cooeevvviiiieiieniiiinnnn... 139
SIMPLEX PIVOT_COUNT ......cccceevvennnnnn 127
SLICE weviiiieeeee e 33
Y 01T )« J N 141
SLP-SQP ....ooviiiiiiiiieiticeieeeies 141, 266
SOftCONSEraiNt . .uueeeeeeeeeeeeieeeenneaaene 56, 57
SOLUTION_FILE .....c.cccccoviiiiniiniiicens 117
SOLVE .eviviiieiiiieeeieeeae 110, 112, 113, 176, 213

SQP TE e 263
StartTime . ...coooceevieiniiiriicce e 75
STATUS. ..ot 117, 127
SUDRECE ..coeieiiiiie 36
SUIML eiiiiiiie et e e s 27
SymmetricMatrixX.......ccccceeeeeeiiiniveeeeeennn. 29, 105
T
BATLZEL e 54
TP ceeieiieeiieeieec e 140, 141, 270
TERMINATE_REASON .......cooceiniiiiennen. 127
TGIN..oiiiiiiie e 133
TGOUT ..o 133
EIMESEEP wvvvvrieeieeeiiieeee e 73
1100 3 s FO SRR 140, 141
TOLA e 176
BOLK ceee e 176
tr 36
BLANS .t 36
BESAP e 142
EEUSE e 140, 141, 143
Trust Region Method ............ocoooveinnninnnnn. 140
Trust Region SQP Method...........cccuvveeen.. 141
17T ) o SO 141
EYDE ettt 19, 27, 58
U
UNFIXACEIVIEY ..oooeiiiieiiee e 76
UL weeeeeiier ettt 36
UnitMatrix coeeeeereeeeeniieeenieeeenieee e 36
L0 o TS 121
UPPER ..ot 131, 133
USEWCSD -eeiiieeeeeiiiiicee et 176
\Y4
VALUE ....ooiiiiiiiiiieeeceeee 117, 127

A4 NTT T FE P AT A



VALUE_OF_OBJECTIVE................... 117, 127

Variable. ..o 18, 58

VariableParameter.........cccooeevvvveenennnnnnnnnnn. 114

Y117 ) R 37, 38, 39
w

WCSP euneeeerrrvnnnnns 53, 58, 118, 139, 142, 160, 267

WESPIP oo 142, 171

Welght ..o, 74
Z

ZieTOMALLIX oo 36

ZBTOS 1uneeitieeeeiieeeeeteeeerte e e et e e eataeaearaaaeaaas 36, 38
)

T T A T A e 68

TITACT A EMRBREIEL oo, 76

TIT AT A TERIEL oo 75

S oot 168

TIVAVZED EENEIR oo 148
A

T FEET I e 34, 37
)

R YD ZE AT e 170
B

HTAUBRBIZ oo 51, 189
yap)

TEEEOD B e 157

BEETEAASTE oo, 260

R AETE oo 140, 141, 270

FETFAIV oo 20, 108, 129, 134, 156

277

HIADFEZEZEIEL oo 52, 143
TITTU R ettt 64
FEFTET oottt 35
BT ettt 87
FTREFEIEEMR oot 139
FIZETEBR oo 114
TT U RT A D e 76
SETEEA oo 66
=3
R EE D oottt 73
Hik=s
FPIVOL ceviiieeieeeieeeee e 121
HPLOD v 121
ATHUTE TR <o, 35, 37
ATHNT T2 e, 34, 35, 40
AT BT e, 34, 35
<
DU BT ZE I oo, 158
L A 2N e 117
F
DL 1 = RSSO 72
SRR FBR e 169
TV TTIEL «eeeeeeeeeeeeeee et eae s 258
TIRL NI e 89, 92, 152
TR A BRI E e 120, 138
S
B DVEZEDTETHEA oo, 68
B DVEEDTE TR /IME e, 68
35/ IN OR) B BRI v, 61
B/ INE T e 21, 31

A4 NTT T FE P AT A



278

TR TE SR <o 117
T S DFETE oo 157
ST DV BESAE e, 255, 259
3 =N S RS 117
FIETET <ottt naea 120
L
AR B e 73
BT oottt neen 66
GIREEITEAT Y a2 — Y R 66, 78

BIRGIFIfT &2 a—V o J Y L3123, 139,
142

FEATARATREME oo 124, 144
HEIRABEEE oo 45, 90, 95
HENEBIFEAE oo, 42
H DA RTHEAE oo, 44
SHRT T TA R e, 132, 134

B ettt naee 43
ETE KKT G2 i 255
FEREARREBIEL oo 59
HEZ o —RAE e 140
G e, 48, 49, 50, 70
S IIIGEBIET v 51
VEEBIEL e 52
ANBAT Y 2=V T e 78
TEREBEIRIE oo, 140, 257
EIEE A IS <ER ZREHETE oo 141

BT et 49
AT YT et 156
NEA
FEITIEBI oo 26, 139
RIS D R LAE oo 189
I e 19, 20, 35, 67, 161, 213

HIFI TSR IR VN 53, 118, 142, 267
BN R e 55
LTI et 36
FEAT IV e 38
o/ G S RSSTR 14
T 47
LR e, 43, 47
BRI FTTIRTRE oo, 138
BRI T R T NS 140, 156
AT e, 68, 69, 70
BRHUBIEL oo 60, 68
<
FBOFITHN oo 21
BUFZEH v 20, 132, 134
FERPESRAE oo, 255
TR ettt 41, 202
BRI o 32
VT IIRT e 55, 56
7z
FEFATT I e 38
RBUERIRE oo 139, 140, 157, 260
SEFATHN v 29, 98, 101, 105, 137
BATTTAN o 36
RFRVEE oo, 166, 167
BRTE e 117, 139, 260
5
FEURAGIE IRFFTE oo, 141, 266
TR ARG (oo 263
AT IEA TR o, 68, 70, 219
EARIRTZ oo 256
EARIRFZTE (oo 140
EBRER SRR DBIR IR S oo 141

A4 NTT T FE P AT A



279

T 5
TEB oo 22 AR BLHIHT oo 20
T =BT TAIN o, 10, 12, 87, 94, 202, 214 T IUBI i 61
BB v vveeeeeececee et se et n s 36 AREEZCHIHD o 20
PR N T T e 191
& BBATHED oo, 45, 50
ZEFHEY oo 20 IPRERRTETE (v 120, 139, 167, 174, 261
PEHETRE o 138, 140
L2 e 36 ~
A% b 40
72 AT RIUBR oot 38
P vt 36 AT T AISTA=H e, 255, 259
TEEE e, 18, 58, 138, 263
Wz
TRFHEIRTE 138, 139 ES
T = RUAE e 256 AR oo 117
ST v 34, 35
D
L B 4 OO 66, 68 y)
AL R 1= N (B 66, 68, 69, 78 BN =L S 255, 259
X S
PN R e 55 BB e 66, 68, 74
IRTGA=H e, 148, 151, 154, 175, 248 FAIBEEL v 19, 54
PRYFIRT A= e 255, 259 HIIBIEATT b e 173, 180
PNYF AT VT ABIEL v, 255, 259 FET LT FAIY oo 13, 94, 148
FEPHTEFLBIZL oo 27
SAZE I e 14 W
B R = A= N 14, 87, 89 BIENHRIE (oo, 117, 139, 260, 261
IR TEME oo 37
HEEME R R e 139, 141, 142, 259 5
B e - i U 31, 139, 259 ARV - 255, 259
TEUUB oot 173, 180
O
FERRTE G R o 138, 139 Y
ZHEH ST v, 97, 108, 116, 127, 155 BHETZE R oo 58

A4 NTT T FE P AT A



	Introduction
	1.  数理システム Numerical Optimizer の基本事項
	1.1  数理システム Numerical Optimizer の構成
	1.2  数理システム Numerical Optimizer の利用法
	1.3  数理システム Numerical Optimizer の処理の流れ
	1.3.1  分枝限定法・制約充足問題ソルバwcspの並列化


	モデリング言語 SIMPLE
	2. モデリング言語 SIMPLE とは
	3.  SIMPLE の基本事項
	3.1 一般事項
	3.1.1 行末のセミコロン;
	3.1.2 半角空白文字と改行
	3.1.3 構成要素の順序
	3.1.4 モデルファイル内で利用できない文字
	3.1.5  name 引数に利用できない文字


	4. 数理計画モデルの構成要素
	4.1 変数クラス Variable
	4.2 目的関数クラス Objective
	4.3 制約式クラス Constraint
	4.4 定数クラス Parameter
	4.4.1 Parameterに対する漸化式による値定義

	4.5 整数変数クラス IntegerVariable
	4.6 範囲演算関数sum, prod
	4.7 対称行列クラス SymmetricMatrix
	4.8 行列クラスMatrix
	4.9 ベクトルクラスVector
	4.10 式クラス Expression
	4.11 添字クラス Element
	4.12 集合クラス Set
	4.13 順序集合クラス OrderedSet
	4.14 数列集合Sequence
	4.15 条件式
	4.16 条件分岐関数ifelse
	4.17 初等関数

	5. 制約充足問題ソルバwcsp
	5.1   wcsp を用いる場合の注意点
	5.2 目的関数クラス Objective
	5.3 制約式クラス Constraint
	5.3.1 ハード制約関数hardConstraint
	5.3.2 セミハード制約関数semiHardConstraint
	5.3.3 ソフト制約関数softConstraint
	5.3.4 パラメータdefaultConstraintWeight

	5.4 整数変数クラス IntegerVariable
	5.5 離散変数クラス DiscreteVariable
	5.6 重複不能関数alldiff
	5.7 選択関数selection
	5.8 ブール関数Boolean
	5.9 最小（大）値取得関数min，max
	5.10 最小（大）値を取る式を取得する関数argmin，argmax
	5.11 カウント関数count

	6. 資源制約付きスケジューリング問題ソルバrcpsp
	6.1 rcpspの構成要素
	6.2 目的関数クラス Objective
	6.3 制約式クラス Constraint
	6.4 アクティビティクラス Activity
	6.4.1 先行制約，直前先行制約
	6.4.2  Activity の要素
	6.4.3 初期値の設定

	6.5 必要資源クラス ResourceRequire
	6.6 資源供給量クラス ResourceCapacity
	6.7 モード順序関数 modeOrder
	6.8 アクティビティ固定関数fixActivity
	6.9 アクティビティ固定解除関数unfixActivity
	6.10 ガントチャートクラス Gantt
	6.11 ステータスクラス RcpspStatus
	6.12 資源制約付きスケジューリング問題の重みの設定
	6.13 資源制約付きスケジューリング問題記述例

	7. データファイル
	7.1 データファイルの機能
	7.2  dat 形式データファイル
	7.3  csv形式データファイル

	8. 出力制御
	8.1 出力対象
	8.2  print 関数
	8.3  simple_printf 関数
	8.4  simple_fprintf 関数
	8.5 出力情報の抑制

	9. その他の機能
	9.1  solve 関数
	9.2 モデルの内容の表示( showSystem 関数)
	9.3 可変定数

	最適化ソルバ 数理システム Numerical Optimizer
	10. 最適化ソルバ 数理システム Numerical Optimizer とは
	11. 標準出力
	11.1 アルゴリズム共通の出力
	11.2 内点法における出力
	11.3 単体法，有効制約法，クロスオーバーにおける出力
	11.4 制約充足問題ソルバ (wcsp)における出力
	11.5 分枝限定法における出力
	11.6 資源制約付きスケジューリング問題ソルバ(rcpsp)における出力
	11.6.1 完了時刻最小化
	11.6.2 納期遅れ最小化

	11.7 実行不可能性要因検出機能（ iisDetect ）の出力
	11.8 標準出力内容一覧
	11.9 標準出力の抑制

	12. 解ファイル
	12.1 冒頭部分
	12.2 解ファイルの変数値表示部
	12.3 解ファイルの関数値表示部
	12.4 解ファイルの上下限，制約と対応する双対変数表示部
	12.5 解ファイルの実行不可能性要因出力部
	12.6 解ファイルのハード制約，セミハード制約およびソフト制約表示部
	12.7 解ファイルの対称行列成分値表示部

	13.  数理システム Numerical Optimizer の適用範囲とアルゴリズム
	13.1 数理計画問題一覧
	13.2 アルゴリズム一覧
	13.3 数理計画問題とアルゴリズムの対応
	13.4 アルゴリズムの設定方法
	13.5 アルゴリズムの自動選択
	13.5.1 整数変数が含まれている非線形計画問題
	13.5.2 整数変数が含まれない非線形計画問題
	13.5.3 凸計画問題

	13.6 クロスオーバー

	14. パラメータ設定
	14.1 パラメータファイル nuopt.prm
	14.2 共通パラメータ
	14.2.1 アルゴリズムの選択
	14.2.2 標準出力制御
	14.2.3 解ファイル出力制御

	14.3 アルゴリズム固有のパラメータ
	14.3.1 線形計画問題専用内点法 ( higher )/直線探索法 ( lipm/lepm/line )/逐次二次計画法（ lsqp/tsqp/slpsqp ）/半正定値計画専用内点法（ lsdp/csdp/qnsdp/lmsdp/trsdp ）に有効なパラメータ
	14.3.2 単体法 ( simplex)/有効制約法 ( asqp )に有効なパラメータ
	14.3.3 制約充足アルゴリズム( wcsp/rcpsp)に有効なパラメータ
	14.3.4 整数計画法( simplex/asqp )/ 大域的最適化（ global ）に有効なパラメータ
	14.3.5 混合整数計画問題専用制約充足アルゴリズム(wcsplp)に有効なパラメータ

	14.4  MPS ファイルに関する設定
	14.5 パラメータ一覧

	15. MPSファイル・LPファイル
	15.1  MPS ファイルに対する標準出力
	15.2  MPS ファイル及びLPファイルに対する解ファイル
	15.3  MPS ファイルに対するパラメータ設定
	15.4  MPS ファイルの具体例
	15.5 LP ファイルの具体例とファイルフォーマット
	15.5.1 命名規則
	15.5.2 コメントと空行
	15.5.3 半角スペースおよび式中の改行
	15.5.4 lpファイルの節
	15.5.5 問題名節
	15.5.6 目的関数節
	15.5.7 制約式節
	15.5.8 境界条件節
	15.5.9 変数型節
	15.5.10 初期値節

	15.6 変数の境界条件について
	15.7 MPS ファイルおよびLPファイルへの変換
	15.7.1  変換方法
	15.7.2   MPS ファイルへの変換機能使用時の注意


	特殊な数理計画問題
	16.  0-1 変数の高度な利用法
	16.1 折れ線関数の表現
	16.2 整数変数の同符号条件の表現

	17.   数理システム Numerical Optimizer/SIMPLE FAQ
	17.1 浮動小数点エラー
	17.2 整数の割り算
	17.3 添字付けに関するエラー
	17.3.1 一次元の場合
	17.3.2 二次元の場合
	17.3.3 三次元以上の場合


	付録A　数理システム Numerical Optimizer/SIMPLEのエラーメッセージ
	A.1 SIMPLEのエラーメッセージ
	A.2  数理システム Numerical Optimizerのエラー/警告メッセージ
	A.2.1  数理システム Numerical Optimizerのエラー/警告
	A.2.2  パラメータのエラー
	A.2.3  MPSファイルのエラー
	A.2.4  LPファイルのエラー


	付録B　数理システム Numerical Optimizerアルゴリズム概説
	B.1 内点法
	B.1.1 問題
	B.1.2 直線探索を利用する方法
	B.1.3  信頼領域を利用する方法
	B.1.4  線形計画問題専用内点法
	B.1.5 半正定値計画問題専用内点法

	B.2  単体法・有効制約法
	B.2.1  改訂単体法
	B.2.2  有効制約法
	B.2.3  分枝限定法

	B.3 逐次二次計画（SQP）法
	B.3.1  準ニュートン法を用いる方法
	B.3.2  信頼領域法を用いる方法
	B.3.3 逐次線形二次計画（SLP-SQP）法

	B.4 制約充足問題ソルバwcsp
	B.5 凸緩和法に基づく大域的最適化アルゴリズム
	B.6 タブー・サーチによる資源制約スケジューリング問題解法
	B.7 外点法

	付録C　参考文献
	索引

