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1. NUOPT D EAZIE
NUOPT %#4% 9 ETHUTH - TBL REHEEE, UTICHZELET.

1.1 NUOPT D&k
B /Xy r—Y 7 b NUOPT 1EIRD O bIER S TUVWET.

¢ SIMPLE (HUHGHHIMEZ LT A27-0DET Y 5k
* NUOPT (ERBEEIMRIEEZ iR < 72 D DRAME >V 11/%)
R~ =27 )T NUOPT &MESGA, R SHELHy 7 MefkEfidr—xs, %hE

DRI NS DBEFeTr—ANH Y FTOTIEE T 0.

1.2 NUOPT DF|FHME

NUOPT Z#FIHT5I121%, GUI ZHWA HiEL o~ RIA U bEFSIEDL FiELn
RN H Y £9. windows IRTIETWIT DO FELREINTOETA, UNIX/Linux hRIZ
1T GUI TS, a<wr RIA VN LHEFHIELHFEOLEPREEINTHET.

1.3 NUOPT DALEDFHE

1. sIMPLE CTHEHEIHRIE (&7 /1) %tk

2. 1 TSNz eT vEFTRRICERmTH (231 )

3. FTEXE WERGIET—Z 77 AV E518E L TEHER ) EEisED

GUI TIXEFRTFIAD 2,3 ORBEEX T LI U v 7 TELEDTITWETR, a~vr K74
T 2,3 ORBAMEBNAT O LERHY 7.

PUFIX windows R COFINETT .

prompt$ mknuopt ET /T 7 A /LF . smp

prompt$ ETNT 7 ANL .exe [T—HF T 7AIV]

7'v 7 N OFEFAIC L > TiE mknuopt TIEZ2 <, mknuopt.bat &FHELRITIILRD
RN —2AbH 0 ET. £, FHTRAEZEBIELBIC /BT AT 7 ANV exe LIEE
Lt hidZebenr—28H 0 £9°.
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PUFIX UNIX/Linux RUICBIT D FIETT.

prompt% mknuopt T /N7 7 A N4 . cc

prompt% ./ETNT 7 AN [T —HF T 7AI]

A CEEHE RIS L CT — 2 2T R 5B A < HEI2E, BE 2 OFIEZE T
IS 3 RITOFIETHFEY £
ERofinzMRT o8, UTOL DI 7.

GUI DA DIIEDFI

Fa SIMPLE 7 7 A /L F—H Ty A )

N

FAT

BTNTY v

v
it 7 7 A v

aw RIA4 O8R5 OLBE DRI

SIMPLE 7 7 A /v

mknuopt

= TR T 7 A

M

X
I <
N

v
it 7 7 A v
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7Y /=55 SIMPLE

2. 87 Y /55 SIMPLE i

SIMPLE XY AT ADER % 70 A~ AR BIGy
VY,

ERED T I o2 L —H RV LT UER

G T D 8 B BT 7 Fial E TR ELLS
LEBEE LET.

1772
Bk CX D L9 R RBUTENR U CHTE O 217 5
AR~v==27 /L ClE SIMPLE CHBEFHMEAZIR L7 7 ANEBETNAN T 74V EFFOVE
7.
SIMPLE X7 w737

=ZhH
=]

C++ ZHWTEEINTHET. SIMPLE ZHW5ITER
LT Ct+ OFFRERHHMNEL T2 L1130 FHAMN, —i c++ ZHEMEL TV EFIH
WEELWERR D H D £
UUTOBNL,  c++ (BT 25k % R b O T

SIMPLE DFERIT C++ DIV T ATA T F ) TT. KEFFED =V T 1 7 F AT Lo TR
THOTIEAL, BilkE a2 AL, ETL T, 2—FOET LB NEOERZBG L ET.
Z DOBRCHIAT AT c++ OFHFE A —/N—1 — NERETY. B/RRIZIT SIMPLE H5H D
7T ADFT V= MNHOEREE 7 T AMOBEFEIHIS L TERL, ST DREDELE
WHa—LSEDZEIcL->T, XOMREITWVET

AFICESTHHKICTF =y 7 22T ET. ZDDIT
jf SN o

STIMPLE O)_EO)QELO)%EHIJ i 4 71%7\:/17 ]“@F'ﬁ@(ﬁ%ﬁa”k LTnELéh N
T XAl — L 5

FTSNHPOBE Z TR D &,
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3. SIMPLE DFAZEIF
3.1 —fXFHE
3.1.1fTRDEIany;
SIMPLE TIXET N T 7 A NVDITRICYAEIany ; 2T 50ERHY £T. 2tk

Ravy ; EAVWTEIWTERA.
ELW

X + y <= 1;

=0
A

X +y <=1;

3.1.2 PAZHANTF L BT
PATEETE CEAANR—R) CEATIXET AP CIHMEEICHWIERTXET. 2A%EH
L (A=) ERVWAEITTEXERA. Hl2IE, ROZDOIZFEUE®TT.

x+y<=3;

X + y <= 3;

RO OB FE CEWRTT.

Variable x;

Parameter a;

Variable x;

Parameter a;

BRONZED XG> TLEILEIE, FAZAXTRHITE AN TN EHA. T
DOHNTFRY T,

Vari able x;

X +y < = 3;
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Vari

able x;

3.1.3 BRERDIEF

SIMPLE Tl¥, &%, THECHMBEOERIEFICETA2HRANIHY FHA. kg
RVUTTEREITHI>ZENTEET. HlxiX, UTO _SOfdiXE CEKRTT.

Variable x;

Parameter a;

Parameter a;

Variable x;

BL, EZLTWARAWVWEDZEIMHEHTA2HEIEEESNTOET. ROFNIREROLEH x
ZAWCHEEZERZL TNDHDT, @Y TT.

Objective f;
f = x;

Variable x;

3.1. 4 FEFNT A NVNTHETERVITF

SIMPLE WTREIZ PRI ENTWAH LTS ( Variable, Parameter D7 7 RX4) X,
C++ TREIZfEDONTWAFF] ( class, enum £E) ZEFITHI LI TEETA (2D
Lo, FEAPEEESN TS TN E THRGEEMOET). TFOFIXWTIERRY TF.

IntegerVariable enum;

Parameter Variable;

Flz, BAZEAXT (BAAN—R) bFEATHZLIFETETEEA.

3.1.5 name FIEIFIHTE 2V F

GUI AT NUOPT % EENT A, name SIETHRHATER2WARINH Y 9. BEARMIC
%, PEAST Te/ x| BRHTEERA.

o< R4 5 NUOPT ZEENT AELEIL, ZORY TlxdH v FHA.
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3.2 windows fi{¢ UNIX/Linux IR COER

SIMPLE DHAIDOH T windows R, UNIX/Linux WUIZ L > TELDESE MR L E£7.

3.2.1 EFNT 7 A VOIEETF

ETNT 7 A NVOYEETIE, windows AR TIE .smp, UNIX/Linux fTIEL .cc TI.

3.2.2 UNIX/Linux [ COETIILER

UNIX/Linux WRCETNT 7 A4 N EZHBRTHEITIE, ufun EFEEND void R D
FCHBEFHETT VEERT HDLEND Y 7. ufun BEEZMESICE, ~vy X771
simple.h OA Y7 /— RRMETT. I BAEICIE, RO LD IZFERT 208N’ H Y 7.

#include "simple.h"
void ufun () {
. /) T IEPHEEE T & Rl

B Z IXIR OFFRHERIE % windows A& UNIX/Linux WCELER L7Z5E, LT L 97
R ET.

%/ Mb X+y
G x+2y=2
x>0, y>0

windows hR

Variable x;

Variable y;

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

X + 2y == 2;

x >= 0;

y >= 0;

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

}

windows AR TIE, ufun BEEZMNOHETHLETILY FHEA.

3.2.3 xKXfb/m/MED BEIERE

HARUREM A2 © 29 2 BRIC1E3 15T type=minimize & DML type=maximize ZFHET
LRMENRDHY . Tz LR O BEEN R R ED e/ MERTE, RRMERETH D 2 & &
EWLET. 20 type= AW L725%E, windows R CIZBEBERICE/IMEIETH 5 L3R
ik LETA, UNIX/Linux fRCIEao A vz T—L7 £9.

B ZIZLL F ORI IE, windows IR CIZIERIZEMEL £9°72%, UNIX/Linux MUCIE= 8
A NTT—T7.

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

3.2.4 name 3 FEOBERE

T =BT 7 A NVINEEBDESLERDOE Z R ET 2 %A1, name 5IEIZ K-> TEHER
EROLFIEEDDLERSH Y £7. windows MUTIE, FFIZ name SIEAE T 72WGAIC
%, FET AV 7 ANVTERSNTELAFHED S DD name 72 LB SN FET. UNIX/Linux hi
TiE, %79 name ZfHTHMENHY £
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4. ZHEFEE T VOBKRER

LTI SIMPLE ZHWTEHEEHET V (BT /L7 7 A/L) Zitih T ABEOERERZD—
BTT. 22 TIEATOMRER LY L TUIWERAD, KEOEIEET T VT T OR
REZOMEE TR T N TEET.

HREFRA SIMPLE KD FR e

=5 Variable B Az

H A BEE Objective EEDIEL ¢

il =0 Constraint il 9

T Parameter EAEFT

FHISH IntegerVariable BRERERT

P B sum, prod > R wemuys

X Expression B 28T LT, fliE
ORI Z G2 D

XFFATH SymmetricMatrix RIFTHN 2 23

e Element NFaeRT

5 Set FoE) < #HHEZ RS

A OrderedSet ERMNNAFF 2 Rt a 2%k
+

BIESE Sequence E 3 Ol e N

ES SRV HlF AN 2 IR

PR — felse XN Ko TiEFD F70 5 B
BaEH» LIS

1155 BEKL exp, sin, cos, IR e 33

LUF O ERIIT LAY XN wesp ZHWDIGEICOREARFEETT (V7 MlKIBEEL,

7 —VBHIX repsp THHWAFERTXET).

HRERA SIMPLE KND4FF BérE
B DiscreteVariable BERE e KT

RASHEEE 2T 2
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HEARERI K alldiff TR F
BRI AL selection BR G R % 2

s~ R Bk hardConstraint I R % F2

I — FHlKIEE % semiHardConstraint I N— R R FT

Y 7 MR B softConstraint AN o s

7 LRk Boolean xRNz 5 e LT, 0-1

Y

AT OMRERZIZIT NI Y X repsp ZHAWVWDGEIZOAEHRNARETT .

HERRE R4 SIMPLE D4 BEne
TITALET A Activity TITALET A HRT
B SRG TR ResourceRequire PORER AR T
ER A ResourceCapacity GRS EL RS
[Al—<E— RIEFER
modeOrder [fl—F— R&E&RT5
BA%L
TIT 4T 4 EE , o .
- fixActivity T T4 T 4 HEETH
BA%L
TUTF 4 BT 4 HE , o TIT 4 BT o D E % R
unfixActivity
fiR R B4 T5
v hFr—F Gantt T M Fr— e fihT5
AT — A RcpspStatus fROTE WA RAFT D

LIUF ORSRERIL, * v

FU—2ZICBT 2T NV E R T HBRC O A A ATEE T

R E R4 SIMPLE HND4 HaE
757 Graph 757 FT

4.1%¥ 7 5 R Variable

ERIE variable &V 9O 7 TATRIINET. BIKMIC x LW O EREERT HITITU

ToLo iR LET.

Variable x;

RASHEEE 2T 2
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BEOEK 2 —EIZEFKTHITE, £2EV7 T X Set EHRAXFY 7 A Element V£
Lo, 3 HOZER yi1],v[2],v[3] Z—EIZEHZL TWHET.

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

Variable y(index=1i);

EROYHMEIL = TRETETET. UTOHITIT x ([THHIE 3 2BRELTHET.

BRI EN NG S, ZHOPIMEIET LT ) AAECTHEBMICRESET. 7
N Y XD X TIHHEORE 2 TR L £

4.2 HWE% Y 7 X Objective

HRUBSEUT Objective LW O 7 T ATRIINET. AR BESFOEXR L, BREED
HIEDERIIMNZIATIMLERH YV £, #lziE 2x+3y &5 BB OUr/Vb) &iEs
Li2WGE, ROXDICRRBLET.

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

UT ORI T HIRY T

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

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

HARRH 2 © 29 2 BRIC1E3 15T type=minimize & DML type=maximize ZFHET
DRMENRDHY . Tz LA O BEEN R ED e MERTE, MR TH D Z & &
BWRLET. 20 type= ZHM LA, windows MUCIZHEMICE/MEMETH D L3R
WL ETD, UNIX/Linux RTIEm oA AT —&72 ) 9.

HRBHIZIR AT A DI 2 I TE A, FlxiE, LIFORRBRITEY TF.
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Objective f (index=i, type=minimize);

fli] = 2*x[i] + 3*yl[i];

4.3~ J X constraint

filf=UL Constraint LWH 7 T ATHRILINET. SIMPLE THIHLAREZRMIFIIT,
HERHK (== HEFZHEH) KOFESAHRESHK (<=, >= HEFEZEH) o ZfEH<T
7. SRERCAVDIEAEFIX = TERL, == THLHILIEBEL TR, BERMIC
x+y=1 LWIHlKIAZERZT DITITKRDO L S IZFRER LET.

X +y==1;

x=2y<0 LWL ERT DITFTRO L H IR LET.

x = 2*y <= 0;

HFKIN A OERILT L METITH Y FEAR, DTORRIT LR ERCEKTT. i
77 AMZBNT, HRIEITR DB EEE 2 By Lo Waiaid, filRNE & D ERE21T
oL, MENESTT.

Constraint co;

co = x - 2*y <= 0;

FGONDPRWARFERZROH O FTTEEEA. KROFLERITRY TT.

x = 2*y < 03

EEOFHIFIN A2 —EICERXT DI, £E57 TR Set LIRXFEY T A Element ZHAWVWE
9. LT ofITIiT,

3 HoHKX x, -2y, <0, x, -2y, <0, x,—2y, <0 #—HEIIE
FLTVET.

Set S;
S ="123";
Element 1i(set=S);

x[1] - 2*y[i] <= 0;

HIKXE S DERZITIHEIIE, BLTFTOX 5Ty £7.

RASHEEE 2T 2
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Set S;

s ="123";

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

col[i] = x[1] - 2*y[i] <= 0;

A—HHR 2RI HA T 1= ZAVWLZ LIXTEEHA. TORBIFERY TF.

x +y !=-1;

722, 7AFY AN wesp AT DRI —BHIK A WD Z N TEET.

NR—=T g 10 LVHFHAICEASINZ sDP YN (1sdp, csdp, gnsdp) TiE, XFMT
BN OTEEMERFZHD 5 FNTEE T IROFITITRFATH] X ON-1EE R 2 Flak L
TWET.

SymmetricMatrix X ((i,3));

X >= 0;

RFATHN >= 0 &Rk T 2H T, PEEEHNEZERTXET. LT 0 USHORD T
—EERAND 2L b TEET. OB, MUERASTIIORNEEEEER LET. B
i, ROBIFATH X OR/NEHMER 2 SED, X-2E20 THHZ L2 ERLET

X >= 2;

NEG >= ZfimEICECFTTEEEA. HIZIT, ROTRIFFRY TT.

X <= 0;

FIDEIATHN AR T 5 Z LIxTEEHA. HlAIXROLBIFFAY TT.

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

X >=Y;

BREOFIEEMAIRZ, —fFL TRET 2 FIIARETT .

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

X[n] >= 0;

4.4 B/ T R Parameter

TEHIL Parameter WO 7 T ATEIAINET. BEAEAMIZ a EWIHIERETEETHITIT

RASHEEE 2T 2
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PlFo & oicitadt LET.

Parameter a;

BEOTE LY —EIZERTAHICIE, £E 7T A Set LIRFEY 7 A Element #HAWVET.
LUF o BT, 3@@EﬁbHLbQLbB]%*EKE%LTW&?

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

Parameter b (index=i);

UTFOFITIE, 6 HOEH cl1
WICEZLTWET.

pl,cll,ql,cl2,pl,cl2,9],c[3,p],cl3,q] &k

Set S;

Set T;

S ="123";

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

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

EROMEIE = TRELET. EBROELZIRICHE L2WEEIE, BEIIZ 0 ARES
nETJ.

LUFOBITIE, £ a i2 3 ZRELTWET.

a = 3;

DLFOBTIZES b[1],b[2]1,b[3] I 5 ZFEOTHRELTWET.

TERNCRRES DHE1E, UFO & Il L ET.

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

WENEEOLGANL, TEOTHET HHAE LM ET 256 ORMBN R Y 9.
TOBETIETER cl1
ELTWET.

chH&LCQ&LCQ&LCB@LCB&]K-6%ikﬁfa
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AR
DL T

TOHEE, WFEF TN+ — " THEPLERH Y 3. BARRIZIZLLT

IR
-/

?ﬁ“
=
c
b
u‘,

EROMEL, TN T 7 ANNTREST DLIMNS, T—F T 7 A NNORETDHELHY
9. T—HX T ANANORETHHEIE, Parameter DT name Z{F1FHMLEND
DET. LUTIE, B8 all 3 27 —F%77A/V foo.dat MHRET D5HOHITT.

ETNVT 7 A NVH

Parameter a (name="cost");

foo.dat W

cost = 3;

name CiRETALENIZ T NI +— bk " THTLERNH Y 9. LBITZEA-CHEFRKTE
VFEEHAWVWSLIEITEEYA. windows I TIX name ZHMWELIZHE, TT /L7 7 A LVN
TERINTLRITHD LA 72EINET. BIL, LTO 2RI TT.

Parameter a;

Parameter a (name="a");

UNIX/Linux IR CIX windows W&V, name OHBEERITSNEFA. - T
Parameter D5|EIZHT name ZfHITHMENH Y £7.

LIFE, &% bl1]1,b[2],b[3] I 5 &7 —X 774V foo.dat NORET DHE DY
TY. T—H T 7 ANNBMEERET D250, FLOTRET D HETES, FEINCRET S
THEDHPHFELET

ETNT 7 A NN

Parameter b (name="b");

foo.dat W

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

LIFE, &% cll,pl,cll,ql,cl2,p],cl2,q9],cl3,p],cl3,q] I 6 T —F77A
JV foo.dat MHEETDHLAEOHITT. ET LT 7 A NADLKET HEHE LR, KF%E
ETNT +— N THDLELS Y FHA.

ETNT 7 AN

Parameter c (name="c");

foo.dat M
c = [1/p] 6 [1/61] 6
[2,p] 6 [2,9] 6
[3/p] 6 [3/61] 6;

T—H T 7 A NVOFFECERICET B LV EEMARRAL 8. T—%7740] 28R T

AN

4.5 BEEH 7 7 X IntegerVariable
BHAEHIL IntegervVariable EWH 7 T ATRIAINET. BRI x &) BEHE
BAERT DITUFLLTO X 5 ICFial L E 7

IntegerVariable x;

OB —EIERT DHITE, BEV T A set EIRF Y 7 A Element Z#HWE
T LLFOFITIE, 3 BOBEEEE vi1],v[2],v(3] Z—EIIERL TWET.

Set S;
S ="123";
Element 1i(set=S);

IntegerVariable y(index=i);

B2 0-1 OADEE D ELIL, type=binary Z5|IEICH-E2HETCERINET.
UFTIE z &) 0-1 BEEERELTCWVET.

IntegerVariable z (type=binary);

BROGIBERIZEL5E, HFHMEETT. UTO-RIIFEROE®RZFD 7.
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IntegerVariable z (type=binary, index=1i);

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

4.6 HFAEEAEE sum, prod

gtk s D, < [ wET ML LT, SIMPLE TIE sum BI¥E prod B

3

BORESRTOET. ROBITHE, R Y x =10 ZFELTVET,

i=1

Set S;

S ="123";

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

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

Fo@ERdE sum BEEEEDPTICES LROL IR £T.

Set S;

S ="123";

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

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

3
woflTi, fgR [[x =20 zidLcnET
i=1

Set S;

S ="123";

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

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

LoftilE prod BEEMDTITEL LD LS ITARY T

RASHEEE 2T 2
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Set S;

S ="123";

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

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

sum BT EHORFICH L TEM T H5F b TE 7.

2
aby, =10 Zfdk L THET.

3
i=l j=1

DB TIE, il # =

Set S ="1 2 3";

Set T = "1 2";

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

sum(a[i]*b[j]1*y[i,3], (1,3))

ROE DR T D Z & HAHETT .

Set S ="1 2 3";

Set T = "1 2";

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

Parameter b (index=7j);

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

FMEXEZHNT, ML OHHZHRST52FS T ET.

x, =10 Z@BLTOET

5
i=3

OB TIE, ill# =

RASHEEE 2T 2
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Set S;
S="12345";
Element i (set=S);
Variable x(index=1i);

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

WOBITHE, HRHR D x =10 , D x =20 zEELTVET

iel igl

Set S ="p gr s";

Set T (superSet=S);

T ="p r";

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

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

4.7 XPTH| 7 T A SymmetricMatrix

KFITHNIE SymmetricMatrix W9 7 T ATRIINET. IITHIAKOER L, %t
PTHIOREE DEFR TN A 1T O LERH Y F3. Hl2I1E, RO L D72 “IRIEFHHITIIZE E
FLIWELET.

P x+3 4y +1.5z
“4y+15z 2x+10y

Zo%E, UWFOX IR L £7.

Set s="1 2";

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

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

SAERUN DRSS DOERTE T ZAE 00T nn—HICE L ToORELZL T EEN. |k
LOBFITIE [1,2] ONEZSNTVWDHOT, [2,1] BOE2ERTHILEIITIHY FHA.
SIFRR N EE L CERSNIZHAE, RlICEESNFITERE S ET. #lzid,
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X["1,1"] = x+3;

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

X["2,2"] = 2*x+ty;

X, ROITHZEZE L TWDHEIZRY £

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

Variable x,vy, z IZIRT-ZHTC, BREICK LT Parameter ZEATIUX, 1THIDE
FEHLUTHO>FELTEET. UTOMZEITEFT IV,

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,1i,3));
Parameter b (index=(i,3));

SymmetricMatrix X ((i,3));

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

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

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

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

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

p["1,1"] = 3;

X[i,3] = sum(alk,i,3]1*x[k], k) + bli,31;

x +3 4x, +10x,

ZofiTi, 175 X =
4x, +10x, 1.5x,

j EEHZRLTWVDEHIIRD £
KFRTENC R LTI, #ilfE L CRIEEMER 2T EN T 3. LIEEERZMHRTS
A, AR >= 0 ZEBRTAHALERD Y 3. ROFITITHTIT X OIEEEHIK 2 308
LCWET.

SymmetricMatrix X ((i,3));

X >= 0;

RASHEEE 2T 2




28

FZE 0 USHDAD T —EEHWDZ b TEET. ZORE, HMEIXEDIITH O
NEAEZEWRLET. BIE, ROFNIITH x OR/hNEAEDS 2 2F0, X-2E-0 Th
HIEEEWRLET.

X >= 2;

ROFERHFRY T

SymmetricMatrix X ((i,7J));
SymmetricMatrix Y ((i,3));

X >=Y;

B OXFATIE 16 L CERT BHS T2 ET. B2 T, WO THAHTH X, ,.., X,

L CTERL TWET.

Set s="1 2";

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

Element n (index=N) ;

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

SHMTHIBIRDURT: n 121 index= ZfHT A MERH Y F3. [HAOMFTHINE DURT
(1,3) I21F index= ZftH L TIZWITFEHEA.

BEORFATHIN RS LT —SUSFIEE BRI 2 R E T 2121%, RO KD IFER LET.

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

X[n] >= 0;

KM ATHN 2B 2 D56, BB ONATIIN G 2 B A TE£R T 5 2 & Tl 2R igEs m]
RETY. ROBITD LEEHR T3,

Parameter a, b NHIT BIRFTITK > TITHI D & €
FLTCWET.
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Set S,T;
Element i(set=S), j(set=3);
Element k(set=T);

Variable x(index=k);

Set A(dim=3, superSet=(T,S,S));
Set B(dim=2, superSet=(S,S));
Parameter a(name="a", index=A);
Parameter b (name="b", index=B);
A=A | "1"*B;

B = A.slice(2,3);

S = A.slice(l);

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

SymmetricMatrix X ((i,3J));
X[i,3]
= sum(alk,i,3]1*x[k], (k, (k,1,3)<A)) + bl[i,3],(1,J)<B;

FFEOHITIL Parameter a, b DMEEINRT 7 ANV HEZX D75 —AZMEL TWET.
N7 7 AN BEEBRAICESTEED a, b DIRFO&HHENEFNFNES A, B THD
EEDLNTHWET. TN TCORERNERDEIZ, £E5 A, B Z2EZNEUNTLET. £
7o, BROEHMERTHES T, TTHINORFOFMEZTTES s 1T, WITHbES A HIE
SV TWET

HIRHNCLL T O X S o7 — 2 7 7 A VB G2 bhiz & LET.

N
~
N
~
N
—
g o N w =

T, RO[FATHNZERZ L TOLEITHY LET.
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x, +10 4
X=| 4 2x, +0.5x, 3x
3x, 5x

1 3
HEICADERSTIX, £46 o OFEHRIX
{(1,1,1),(,2,3),(2,2,2),(3,2,2),(3,3,3)}
A B DERIT
{(1,1),(1,2)}
TY. ZAUSK L TUTOML AT HLY,

A I "1"*B;
B = A.slice(2,3);

A A OEHRT

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

A B OEHRIT

{((1,1),(1,2),(2,2),(2,3),(3,3)}
LR ET.

BIM slice() IE, £AO—HEARE L TV HTHEAG L TWET. LiiosTix, %
A A DOFEE Ry ETVHLT, £4 B ICELTWET.

FROEREET MR, (Al =6, Bl =5 &RV ELEDN, FIUTOTRS LR
Y& Al =27, |Bl =9 &0, WEHTRORBEMEZVLEL LET. FITITHIORITR KR
XWEAITIE, AT —v U RITR 0 OB L E T

4.8/ 7 A Expression

AT Expression EWH 7 I ATREINET. XAKOERE, XOHEDERILH]~
AT Y BERH Y £, BIzIE, 2x + 3y EWVWIREZEELEZWVWES, RO Xy itk LE
7.

Expression g;

g = 2*x + 3*y;

LIFOFEbIFRR D T,

Expression g = 2*x + 3*y;

BEORXEL —EIZEFRT AITNL, F£E57 TR Set LIRFEY T A Element ZHWET. UL
Tofl<cix, 3 M#EOX g[11,902],9[3] Z—EICEHELTWET.
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Set S;

S ="123";

Element 1i(set=S);
Expression g(index=i);

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

Expression %ff 9 FIZL D ETNVOFLREZMMALT 52 LN TEET. A U3
HHBLT 5ET VIX Expression VS L, KIBICRS <720 £7. Expression (&
< ETRHRBOEEALEZBERE L2 DT, Expression OBEADH M LV RS L7
LEIIHY EEA.

4.93RFV 7 X Element

WFE Element WO 7 FATHRIINET. RFLIFHENX x, © § [THETLIH0%
EWLET. 57 7R set LOFHT252 LT, &4 variable, il Constraint ,
EH Parameter , ¥EFAEH Integervariable , 3 Expression DRITLEHRETE 7.
T EEE R ST DITIE, 51 set ZHWET. BHXTO s [/ LFTHLFITIEEL
TFaw. UToplTiE, 3 EMofsk yi1l,yi2],y03], 3 HOEHK b(1],b[2],b[3]
EEZRLTVET.

Set S;

S ="123";

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

Parameter b (index=i);

OB index 21X Element ZEET A0 VT, D Element NEFEIND Set
ERETAZELTEET. ROHNL, EOFERERUEWTT.

Set S;

S ="123";

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

Parameter b (index=S);

mRFFEBEEAT DI LA RBRTT. RoOMF TIT 6 o %K
x["1,p"1,x["1,q"1,x["2,p"1,x["2,q"1,x["3,p"],x["3,q"] ZEHELTNET.
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Set S;

Set T;

S ="123";

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

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

—ODERIIH L THEBODHRTFTZ2EDIEL TEET. KOM T 12 MO EK
al"l,p,p"],al"1l,p,q"],al"1l,g,p"],al"l,q,9"],al"2,p,p"],al"2,p,gq"],al"

2,9,p"1,al"2,9,9"1,a["3,p,p"],al"3,p,q"],al"3,9,p"],al"3,9,9"] ZEHEL
TWET. £E8 T ITKHLT 2 DOFEFE 5,k BDEDLNLTWET.

Set S;

Set T;

S ="123";

T ="pq";
Element i (set=S);
Element 7j(set=T);
Element k(set=T);

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

’

BRORFEFORIB 2NN R T 25HE61%, BFEMaF 7V 7 +—F " THDLE
N £

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

—fEL TR T 25E81E, ¥ 77 4+ — FTHATIIWTEEA.

yli,j] >= bl[i,j] + 3;

WFIL, BT AEANEREAZRABEIIIRO L I REFEFZHANDS Z N TEET.

, (EBE O+ B - & o/ 3 (B
s (V) ceil @Y EF)  floor IV FIF)

WOBITIE, & alll,al2],al3] IZHIHIE 2,4,6 ZREL TWET.
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Set S="1 2 3";
Element i (set=S);
Parameter a(index=i);

ali] = 2*i;

wOFTE, HIRA x, +x, +x, <5 ZFREBLTHET. HIRHROLEDEERT D7D
BEEHOEOALDOTIZ AL TWET.

Set S;
S="12345%6";
Element i (set=S);
Variable x(index=1i);

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

ROFITIE, BLRSR x <x, ZEHRLTOET

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

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

4.10 8587 T R Set

H£EIL set EWVWH I FTATREINET. INFZ 7 A Element &OHHTHZ LT, £
Variable, #ilf)20 constraint , &4 Parameter , BHZEE IntegerVariable , =
Expression REDWITLARECEET. LLTOBITIEX, BRI 1,2,3 2EHELTIHHES S
EEHZLTVET.

Set S;
S ="123";

LAEOERMNT, FAHAAR—ZATRULZMLENHY £, £7z, LEBEKROER L, WHEE
FOERERFHAT O FNTEET. U TFORRIT EOFER & [F CE®RTY.

Set s ="1 2 3";

UTORBTIE 3 HOEE yi1],y[2],y(3], 3 BOEH b[1],b[2],b[3] ZEHKLT
WET.
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Set S;

S ="123";

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

Parameter b (index=i);

FEAOERITIZARKIZ T TR, XFFNLHEHATLIZENTEET. UTFOFITIE 2 A
DT z(pl,zlq) , 2 HOX glpl,glq]l ZEFZLTWET

Set T;

T="Tpq";

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

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

BREOLFINILT L —XFTHLLEIH Y A

Set T = "before after";

LA DBERIILFIN MM LicHald, JREMINCRR T 28I, IRFoIF 77 +
—F " EHODLERS D 7.

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

— L CRRTHHAICITF TV T +— FTHATIZWT EEA.

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

FEADOEBICHRBEEZHWIEEE, .. VA ETRTOEZELAINICEET L2 L
NAEETT. L FDOZo0FNTWTN b BRI 1 206 10 THEENAES s 2EHELTW
F9.

Set s ="1 .. 10";

Set S

"1 23456 78910";

BRICXTFINERAND5EE, EROBEBREEELZHAWVWD ZLIITEEEA. ROFEDIX
R0 T

Set T = "a .. k";
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LEDERL, ET VT 7 ANVNTERTDUIMNG, T—F 77 ANANLERXDHHELHV
F79. DNIBEREK 1,2,3 2ERETIHHES s OERE, T—H T 7 A/ foo.dat 1bH
5.z 41T

EFTI)ILT 7 A IV

Set S;

foo.dat W

s ="123"

EHE T T AOERERT, WRHICER LR LY, TT LT 7 A NRT —4 7 7 A VDI
WL HEMICERINET. ZhE sIMPLE O BBYCABERE L IEONE . LI TOHITIL,
HEMCAREREIC L Y, 5 s OFEHRIL 1,2,3 THHIEHWSNET.

Set S;
Element i (set=S);

Parameter a (index=i);

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

FoXric, 7 —#7 74 ( foo.dat ) NT a OEZEDZIHA LIREETY.
ETFI)IVT 7 A IV

Set S;
Element i (set=S);

Parameter a (index=i);

foo.dat W

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

PR ZER LT-WIEATE, 518 superSet ZHAWVWET. LTOBITIHES T BNES S

Set S;
Set T (superSet=S)

HOEAITH L TERSNERTIE, TOMNEAITH L THLHBMICERSNET.
IRTH MO EADI (DT EE LS TELET-WEAX, £ LIRTOaEEIR
EEITHEET <, > ZFIHLET. UTop<IE, &8 alll,al2] I -1 %, a[3] ic 1
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ZERELTWET.

Set S;

S ="123";

Set T (superSet=S);

T ="12";

Element i (set=S);

Parameter a(index=i);

alil = -1, i<T; // 1 ¥ T G ENDIHE
alil = 1, i>T; // i N T ZE&ENLRWVEE

RN SO ES ZEETHI21E, B setof AL ET. setof BIMOE—53K
TR, B8R THAMLENH Y £, ORIV EIZES TT. LLTFofITiX
H£E s OFTEM ali] > 0 B TEROLNL, £E5 T ZEELTWET.

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

Parameter a(index=i);

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

T = setOf (i, al[il>0); // BFE 3 OANLRLIES T B™MERKEIND.

EEDODBERBERGET HI121E, card BEEEZHEALET. card BEFOEY fEIX int B
TT. UTOFITIE, B n IZHEES s OBEFHEKMHL TOET.

int n = S.card():;

LRI bR REERH D T80, FHEEOROCHIEITIARA~=2 7V TIERI LT
WET. FEEBRWEDE T &,

4.11)EF4E4H 7 5 X OrderedSet

EANOERZRIZNEFNTED SNT-NEFESIL Orderedset 7 JATRIINET. H£H
DERIZOEDHIN—TE2RETIHEEICIEL, TO Orderedset 7 7 ANAHHTT.
OrderedSet 7 7 Al set 77 ADKREEZETAHLTEY, MX TROEHENPEHTEET.

o first B WEFHEEORYOER 2 KT

* last B NEFEES Ot DEHR &I

¢ next BB ROEHREZIS
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* prev ¥ AIOERZIRT

¢ position B EEROME ((FEENLZEWT LB 2k

¢ elementAt BAEL (& ((MFEEMNZEWT HE) [THDHERLIKT
Ct+ ORI E LTOT 4 —~» MILTO LS IZRD £

// OrderedSet D X L/ Bi%
Element first(); /] OIDEH A KT
Element last(); // I DBER AT

Element next (const Elements& i); // BEHE i OROER%

(
( A
(
(

Bl5d
Element prev(const Element& i); // BFR i ORIOEREZIKT
int position(const Elements i); // BFE i OEZIRT

Element elementAt (int p); // HATp IXHAEFE LIRS

OrderedSet 7 7 AZFATHHET, WilbNSOWEALEXNEZRV KD Z ENA[EETT .

WD TIE b AR X, SX,, X, <X, X SX % OrderedSet ZF|H L Tidak L

TWET.

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

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

BEOFRMA 1 1=5.1last () X i=s OHEZRNT 72D T, EFLOFITIE next B
ok last BIBEFIHLE LD, UTO X DIC prev B E first BABAEFIAHTHZ &
HTEET.

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

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

EEOERNEHTIIRWIEES, DX 912 OorderedSet ZHWAMERH Y F§. L
DLULEAOBERNBEEOEEIE, RO X 91T OrderedSet W Wil & A[HETT .

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

x[1] <= x[1+1], 1 != 4;
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FERICROFER S AIHET .

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

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

RN DOELZING 72 DB EEZRAT 256, FENICEBNT i+1, i-1 ZOBEFRMOH
BNFEHACTE720WED, OrderedSet TG A LG WEARHE T
WORFITIE, B alpl,alql,alr] ZENEI 2,4,6 (2 TOHM) Z#FELET.

OrderedSet S="p g r";

Element 1i(set=S);

Parameter a(index=i);

for (i=S.first(); 1<S; i=S.next (1)) {

ali] = 2*S.position(i);

UTOESIZFEB L THECEKRTT.

OrderedSet S="p gq r";

Element i (set=S);

Parameter a(index=i);

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

EEOERNEHRTHIHIHEEIL, RO L DT Orderedset ZHW R Wi b AfHETY . LA
TOFEITIE, B alll,al2],al3] IZFNEFR 2,4,6 (2 TOHIN) #HELET

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

ali] = 2*i;

WFEEZMNTHET, EREZERTHZLEHLTEET. ROFITIE, E£EKE M ZEHLT
WE9. M[1] X a,b,c 226, M[2] X d,e,f OEBRENTWET.
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Set sS="1 2";
Element 1i(set=S);
Set M(index=i);
M[1]="a b c";
M[2]="d e £";

4.12 HF%E S Sequence

BHEEE sequence 1E, FEFIINKTEAERBT 57200 LD T 5T from, to,
by #EETHZET, from 1D to £ TORIZ by ANHOEZENERENET. KOH
TIE, 125 9 FTO 2 AHOEREERL TWET.

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

RN AMEA 1 TRWKHBLZRES 2405 BEICAE T
HHES sequence 1ZEFEES Orderedset THIF AIEEZ2BI%K

// Sequence D A L/ NBEEL

Element first(); /] AN DT ik
Element last(); /] etk DELFE 2R

Element next (const Elements& i); // BEFE i OROERZIKT
Element prev(const Element& i); // BHE i OFIOERZIKT
int position(const Elements i); // BFE i OEZIKT

Element elementAt (int p); // HBATp IXHAERE LIRS

ZRMTHZENTEET.

4.13 MK

ZHR0E, HIRRPR A ( variable DO FIHIEFRE, Parameter D fHFRIE,
Expression DOfEEEF) OAMICFIE S, HTFOEI GHEHIRT 282 a LET.

S A==

WOBITIL, T a[l],al2] I -1 &, al3] I 1 ZRELTWET.
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Set S = "1 2 3";
Element i (set=S);

Parameter a(index=i);

ali] = -1, i<=2;
ali] = 1, i>=3;
FHRTTES ==, FMARES <= >=, F%5 <>, A% 1= HREFREACTE

F7 (HRNTEATE D01L, F5 LEFEXAMAREFEDOHRTT). KOFTIE, EEH asum O
% ER ali] OFT 0 KVKREVLOOF Y a, TEDTOET.

a>0

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

Parameter asum;

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

< > IEBICHTIABRERIATI2EAE L LTHHEAINET. LTFTORITIE, &
alll,al2] I -1 %, a[3] I 1 #RELTCWET.

Set S;

S ="123";

Set T (superSet=S);

T ="12";

Element i (set=S);

Parameter a(index=i);

alil = -1, i<T; // 1 B T ICGENDIHE
alil = 1, i>T; // i » T ZE&ENRWVEE

M RIT setof B A THOESEEBRTIBICLHERAINET. LTFOfITX, £
A s OFTERM ali] > 0 2T EEOLRND, £E5 T ZHELTVET.
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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[il>0); // BFE 3 OANLRLIES T BMERKEIND.

FMAFE 2RO LS BT 1, ss, || TEETLHZENTEET. ENEN, not,
and, or ZEMLET. ROFITIE, EHbi1],b[4] I -1 %, b[2],b[3] IT 1 %&&
ELTWET.

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

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

REDOATIE, UTOLIICRETHHFL TEET.

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

FMRUTEFOREIER AN D Z LIXTEEHA. ROFTLBITFRY T

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

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

4.14 65 EEEE ifelse

I ERENL, KIZ L » CEERMNE D BB objective X°R Expression &€

x>0
BT HEDOLOTT. KOPITH, aa’a%a%iﬁzf:{x ’x<0 EERLTVET.
,x <
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Variable x;
Objective f (type=minimize);

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

ES LA S LAYAE Zae ﬂ%@ﬁﬁﬁl IR EE TEEP WD AR THLILERDH Y £
T PrivERBIEI R T MM ATRE TRV, SIS R W TRIE TS Z L3 TE
FHA. LLFOFITERY TT.

Variable x;
Objective f (type=minimize);

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

4.15 MIER%K

SIMPLE TIIRODOEE L WIEBEBENERINTWET. FNETNOEKITI T e /7107
S c/CH+ BT AL EELTY.

+ - / *
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 sqrt

ceil floor fabs fmod

EOBITIE, HHIR 4 <=11 ZFEkLTVET.

4*pow (x,3) <= 11;

BB pow ZHWD &, BIZIRED 2 ThoTH ZIREFHEE L 1T INT, —KD
FEMEETHIRTEE & FER S AV E . ZREHERTEE M OT7 VT Y XL asqp AT 256133
FPAH pow ZHNRNTTFEL,

W= a9 KT AOFEEREL erf NBIMSVE Lz, BBEBEITRO LI ICERS
% BETT.

erf(x)E%je":dt , Xx€[—o0,m0]
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5. HIFFEREREY VN wesp
5.1 wecsp ZHWVWABAEDEER

THAITYXLELTHIKIFTRMEE Y VN wesp ZHWSERIZIE, o7 I XL ERRD
1 DIXEBZEH Variable ZHWAHZ ERTERNVI L. £ 951
DIEHFIER B BB BN TUMGEU TRV #HTonND 2 & T, T CTHELSHBLE

BOMOFIR DY £,

R

43

wesp 1FE#E LT 0-1 BEHEH ( type = binary & L72 IntegervVariable ) & B
W% ( Discretevariable ) ZHWTERIL LET. HHGAEL, 0-1 BEEE TR
FHEBIIAND Z ERHEFEFA. T, wesp THWAZ LR TR ERZHHALE

7.
HREFRA SIMPLE KD FR e
H B4k Objective B A R T
il = Constraint FE W e e
EE Parameter EBEFRT
HTERIHS IntegerVariable BRI =T
AR R 8K sum P EE R
. Expression &E&?é%ﬁkzﬁe?ﬂ LT, fliHie
MOERIREGZ 5
T Element WNFERT
e Set OB fiPH 2 £
EFFEA OrderedSet BEEMIEFE 2 FESERT
BHNEE Sequence EEBINNO I DEEEERT
ENG=Y R ZRARA S A A RS2
5 . X & - TERN 2R 5 B
S5 I B ifelse b BB B
MR exp, sin, cos, log ... RS =T
Bt 5 DiscreteVariable BERE S =27
HERERI K alldiff HEREZ KT
BRI selection R EER & # 3
s~— Rl B4 hardConstraint N— Rl 2 ZFK9
I — NHilKIBE % semiHardConstraint I — Pl AR
V7 NI BA%K softConstraint V7 Ml EET
. " KX E5%E LT, 0-1 %
7 — VB Boolean

Y
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BT/ MR T 0 5 THN D AU OV T L ET. wesp 1EHlFIZR H B
BAXFTNT 0 & UCGRML, XF AT a0/ hSLRDHEZEZRET T LT Y XL TY . NUOPT
DNETZOR_F T 4 ZFHET 2B MR T 2810 #6C, 8 5e L GHEZITVET.
£oT, T o>=1 )D& RblRIUIHFIER (NFAT 1 1) LRV EFHR, T 0>=0.99 |
EWV D I RHRITHIR AL T D (RFAT o 0) e ET. EXULOERE T/
BRUTHEET 20EN S5 HABEECHRICE LT, #4325 (7 & 1)
IZRZ7f (1000 72 BIZ/MNEEE =ML THBIC @6)%#&?%<M%#%Di#l

5.2 HWE% Y 7 X Objective

wesp FIFERC S BHEREE Y 7 A Objective ZHWETMN, 514 target THRTHMHEE
RETHHLENRDHY £3. BHBED target THREINMEZ FlEl-> 754 (RAICHE
OEGAEIE BRI S T2855), wesp TRMEIMEZK T LET. ROFITIE, target (T 10 &
RELTOET.

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

target OFWFRTIL 0 T, PARMIZ target ZHELRWVWGAIL target 1 0 TH
HEREINET. T742b5, RO OEFE UEKTT.

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

Objective f (type=minimize);

target OfEIE, EH Parameter MOLBXETHHEDL TEET.

Parameter p;

p = 10;

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

target OfEIX, /X7 A—4# defaultObjectiveTarget THETHIEHLTXET.

options.defaultObjectiveTarget = 5;

Objective DBIETD target fEE, /X7 A—HF defaultObjectiveTarget DfE7
wia Lz Objective DLIEDIED MBI ET.

HE"JF%?&O)E#@/\O?f%? defaultObjectiveWeight THELET. ROHITIE, H
B DEAIZ 5 ZHEL THET.

TR BRI R E < bk S EE LT ZSn. !
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options.defaultObjectiveWeight = 5;

/XNT A—H defaultObjectiveWeight DOFHEIZ 1 TY.

5.3 f#il#x~7 F X Constraint

wesp FARECIE, 2 ToRNRITKRO 3 SOFHEICTHINET.

o ~— RHIFI

o &I — Rl

V7 MK

= RHFIE S, b B LTl TR & HilRN (i 72 S 2T hE 2R B 220l ) o
Z&TT.

I n— FHRE 1L, ~— FHORORITES LTl T & Hldo 2 & o @E
W 72 S A AU B R WHKI RO —# A2 7 I — Rl E L, FATRAREM O FIN % &
I REFZH LT B vl FZ2 L ET.

V7 MRS, BEER S o & B, MNP L b T REIIRVDY, TE LT
TEHRLWHFIAD Z & T, 2ok, ¥ 7 MilKRE, SHKRAOEKENS T VT 4 &%
HEL, TORNFIAT f BERRL/NSL DI EES - TTEDRETHIRNRERZ Lz &R
RLUEF2

HIR% E T, 2 CoRRRIT N —RHFREL b E T

5.3.1 — Fi#E8% hardConstraint

hardConstraint PIEAEHAT 2 L, FOTURRICHE L2 — Rl E L
THRONET.

hardConstraint () ;

sum(al[i]l*x[i], i) == 3; // »—FilKELD

hardConstraint B9%%, semiHardConstraint ¥, softConstraint BAENETE
THHEAENE, BOTICRERENTZLONRERINET.

5.3.2 I — Fil#E8% semiHardConstraint

semiHardConstraint PIEEZMAT 5 &, ZOTURBRICHI LZHzeTE I N—F
fillF & LCTbivE 7.

2 BB BN S DT ILT ¢ BOFE ISR L E 9.
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semiHardConstraint () ;

sum(a[il*x[i], 1) == 3; // BEIN—FHl§IE%D

hardConstraint B8%%, semiHardConstraint B8%%, softConstraint BEINETE
THHEAENE, BOTICRERENTZLONRERINET.

5.3.3 V7 MBS softConstraint

softConstraint PIAEMRH TS L, ZOFFLIERICHE LHRR% Y 7 MK E LTk
WET. EHIT, softConstraint B X 72518 (/3T A=) IT X 0 KRR OER EO
HREATA—ZOREL TEET.

— AR Y 7 MK A~D/RT A =2 OFREIL, RO LI 3 2D/ F XA —=FIT LV iThitE
7.

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

=770, BIBUIETIHATRELET. ok, Y7 MlKNOEKESY x LT5L, 2OV
7 MDA TF VT 4 & p I,

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

EVWOHRIZEVERLET.
F7-, softConstraint BEDE 2 5IEEH 3 5IBITAMET HZ LN TE, RO X H B
Al X iR s £ 7.
% 2,3 5IEOEM

softConstraint (w) ==> softConstraint(w,0,1) [p = x*weight & %]
% 3 51 DA
softConstraint (w,a) ==> softConstraint(w,a,0) [p = a*x*x*weight e
i1 ]
Ais,
softConstraint (1); // softConstraint(1,0,1) &%
softConstraint(1,2); // softConstraint(l,2,0) &ZHH
L0 ET.
softConstraint BA%E, % 2,3 BIEAAMET DO HA51EIT , -2 HRTETEF

. ZhEhN— RilK), I — KBRS ET.
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softConstraint (-1);

sum(al[i]l*x[i], i) == 3; // »—FlKELLD

softConstraint (-2);
sum(a[il*x[i], 1) == 3; // BEIN—FHlKIER5

hardConstraint Bd%{, semiHardConstraint B%{, softConstraint BIEINRTE
TLHGEIE, BOITICRRE SN2 b OB I ET.

N—=738, 9 D softConstraint B, softConstraint (int weight) &9
EEHOBARETLIL. X=V a2 10 25, ERRO K I 7 A =F DRl im>TWET.
E, N—T=ar 8, 9 TEMLE wesp BT /MUIZEWT, softConstraint (w) DX H7
i, N—Ta 10 OFRBHNC EIVFEI—RbD & LTEHRINET. 207D, N—T
3.8, 9 CERLT=ET /LD softConstraint BT N—T 3> 10 THEE T A MLF T
b EH .

5.3.4 N7 A—% defaultConstraintWeight
/NZ A—X4 defaultConstraintWeight ZHW5H &, T N7 7 A /L THET 21K
AT ARICEAZHE T ET. ROFITHE, —FIZEAR 12 OV 7 MEHREL TWE
7.

sum(a[il*x[i], 1) == 3; // BEH 12 OV 7 ML 25
options.defaultConstraintWeight = 12;

sum(b[il*x[1i], i) <= 20; // EH 12 OV 7 MK &L
sum(c[il*x[i], i) <= 100; // ®EH 12 OV 7 ML
sum(d[i]*x[i], i) >= 15; // ®EH 12 OV 7 ML

defaultConstraintWeight 12 0 ZRET H L&, n— KL L THwbivET.
defaultConstraintWeight OFHFREMEIL 0 TI.

/XT A—X defaultConstraintWeight & Constraint B9%% ( hardConstraint B
#, semiHardConstraint B#, softConstraint BA¥0) WA L7I2GE, HBEDEL
SNFET.
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sum(a[il*x[i], 1) == 3; // HEH 12 OV 7 MilK &5
options.defaultObjectiveWeight = 12;
sum(b[i]*x[i], i) <= 20; // EH 12 OV 7 MilKLeD
hardConstraint () ;

sum(c[i]*x[1], 1) <= 100; // N—FiflLrs
semiHardConstraint () ;

sum(d[i]*x[i], 1) <= 100; // BI—FKklKE72%
softConstraint (5);

sum(e[i]*x[1], 1) >= 15; //FEH 5 OV 7 MilfE 75

5.4 BEEH 7 7 X IntegerVariable

wesp EREFICIE, 0-1 BEEAHOARFIHNHETY. Bl IntegerVariable % ¥
T AT, P9580T type=binary ZfFIFAMNENH Y £9°. BE OEEELE WD
ZLIEITEEYA. BEOBEERAEFN LI-WEEIE, BEBZEH Discretevariable %
HAWTER T 20ENH Y £9. Fl21E, 0<x<10 ZHE-TERELZ EOT-WIGE, i
T OB EETT L CIEIRO L D IZFLR LE T,

IntegerVariable x;

0 <= x <= 10;

HERA e Tz s, IR O X5 eitilic ey £

Set s="1 .. 10";

DiscreteVariable x (dom=S) ;

5.5 B ¥ 5 X DiscreteVariable

B2 7 A Discretevariable ¥, wcsp CTOLFIHFTREZAEREFE CTT. LT5]
BITERIK dom ZFFOMENRH Y £7. 514 dom WEAR Set, NHAFHES Orderedset,
SIHEE Sequence HIFT I LICLD, ZOBERERNI B EOFHMEZED ET.

ROBITIE, 1 716 3 FTOMEMDOBEMER x ZEHXL TVET.

Set s="1 2 3";

DiscreteVariable x (dom=S) ;

BERY S 2K DiscretevVariable DOEFEIL, VT LLEETHILEIHY FHA. KD
BITlX, open HDHWIE closed DWTNNEIDEETEE v #FEZL TCWOET.
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Set S="open closed";

DiscreteVariable y(dom=S) ;

B ZE Discretevariable IFIRFAMWMAF L TEXET. KDOHITIEL open XX
closed ZMRDHEEMAL yi1],y[2],y[3] ZEXKLTVET.

Set S="open closed";
Set T="1 2 3";

Element i (set=T);

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

5.6 EENRERE alldiff

BHEANREEI alldiff 1X, IRFOE OB Discretevariable Z5IEUICHRY, [Z
NENDENRETRRD ] EWOHIKAEERZDZ LN TEET.

WROBITIE, IRFLERBNRFE CEEGERNLLET D, BEREK v #5852 £7. alldiff B
BIZLY, y[1],...,y[10] Z2&TEZRLME (1,...,10 ODERD) 2D £

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

alldiff(y[i],1);

BSIBOIRTIE, AT HZ LB TEET.

alldiff(y[i]);

alldiff BB, SHRE2EZH 2L TEET. ZHICEY, alldiff Bk
PMERAT H#PHAHIRT S5 Z LN TEFET. ROBITHE, yI1],...,y[5] £TIE, &TH
RAEERD L HIZEDTNET.

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

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

SIERE T LA, B 5 BORFEENT 52 LI TE EHA. FIZE, KOFIE
#®y T

alldiff (y[i],1i<=b);
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KOFEITIE, vIll,yvI2],y[3] BEHETIZ a,b,c OVWTHhILFED L ICEDTVE
EN

Set s="1 .. 10";

Set T="a b c";

Element i (set=S);

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

alldiff (y[i], (1,1<=3));

5.7 ZEIREE selection

BIRBIH selection 1F, IRFOE 0-1 BEEHKOPT T2 T % 0 IZEE LIZWSGE
WCHAWET. FEORRIL sum B AEAWAHETHREETT DS, wesp ZRAIATBEEICIX
selection BA¥Z W2 D3RR T,

WOBITIE, 3 2D 0-1 BHEH 2(11,2(2],2(3] ODHIB—2ET% 1 IZTHLH4F
ELTHET.

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

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

selection(z[i],1);

BSIBOIRTIIEMWT DL b TEET.

selection(z[1]);

sum BIEREFIA L7256, RO L1207

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

selection P OFIEITIL, R EHBET LS L TEET. ROHFITIE, z[1],2[2]
DHIL—2FF%E 1 IZTHEHIFELTVET.

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

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

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

® selection BI¥&HVEHA, NEIMICITERD 0-1 BEEKEAET 28D Ic—oOMME s G
57, WIS EE S ET.
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SIEICEHRERET 2HAICIE, B SlIBRORTEEK T L cE i, iz,
WROFENIFAY TT.

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

5.8 7 —/)L ¥ Boolean

7 — VB Boolean IF, BIEUCH 2 72HHXICH LT, TOEMEEZHEL 0 (BDOHE)
N1 (BEORE) 2RI BT,

Boolean (Hll¥=); // 0 v 1 ZikT

WORFITIE, EFILR 1 1D 4 OBFRES (1], ...,x[10] #&ExF7T. LT
x[1],...,x[10] OFT, 3 LVDRKREVEEZRAIENTEILDE, HRKTL—DTHDZ
EHERLTWET.

Set s="1 .. 10";

Set T="1 2 3 4";

Element i (set=S);

DiscreteVariable x(dom=T, index=1i);

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

WOHITIE, 3 ADOLE ryu, ken, quy WZEIVIESN DS a,b,c,d (BEEEH x(al,
x[bl,x[c],X[d]) ZEFL, ken [TEIVIEOLNAMEFEOHRIL 2 DTHHEEDTNET.

Set Workers="ryu ken guy";

Set Tasks="a b c 4d";

Element j (set=Tasks);

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

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

HEEDOEBZN XTI THHAIHEENE, X7V 7 +—bh " THLULERHD £
9 &/ (R) EESEE min, max

B/ MEBASBIE min K OMRRMEEARFEI max 3, WRAFT SR OEEBIHD H17)>
S/ (R) ObLOZET TS, LUFOMAARIC /> THET.
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/] IRFOHPIZ DT 5 E/ME

Expression min (X, &FHAEEWT ) // RO EIT D
Parameter min (EH, #AEETOY) // R EITEE
/] WSFOHPAIDOT D IR KAE

Expression max (3, &FHAEEWT ) // RO EIT D
Parameter max (EH, ®AEET DY) // R EITEE

min BE%L, max BAEUIMLOREEL L R v FPHE EN QO EBEZFINT 5 2 LnTE
E3c

F—slHPEHEXTHY, »PORBEBEETOCOEIT CTELR AW LR TH R WA IR
NUOPT Tl bFHEZ1T ) AN OBSEEITVET. ZOHEIE wesp U DOT LT Y X A
THEMATLHZ LB AEETT.

PR EW CICEEN AL GER, H—0lBPROGEITIE, R bEHRIEE BRI L
FOEUET. FrTAHIE Tl is D D#liPAFE &I ONCEBMN B AR WIGEITNE CHRERI 72 L
AT ) 72 BAF /a7 4 —~ U AR S E T

KOG TITHERRECERED THF Y OfERIZINAE S D] &I filfIZ min BEZE HWT
RKELTWET
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Set Mesh;// A v affEh
Element i (set=Mesh);

Set Facility;// FiiXEE
Element j(set=Facility);

[/ Ao i BfiEk § ICINEINDRBIT 1 £ 5 TRWARLIET 0
IntegerVariable x(type = binary,index = (i,3));

/) MR 3 PEREINDRLIE 1 ShRniabid o
IntegerVariable y(type = binary,index = 7j);

/) Ay a i inb JiRk 3 E COMEHE

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

/), BA YTt 1 oDERICHIE IS

selection(x[i,31,3);

/] Avva i IPDBIVE SN DR £ CORREE
Expression res dist(index = 1i);

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

[/ AT a i bBINAE ENDNuEE, Bk S s O H Tl
/] KEDHEDET D

Prameter M;// +/r RE WV

M = 1000000;

res _dist[i] <= min((y[J] -1 )*M + dist[i,]J],3)~

// LAFIE min BEE AW WTER LT 2856 0500 H ik
// res dist[i] <= (y[j] -1 )*M + dist[i,]];

wesp PMSAOT LT X AEREET, UK L min BESS max BIEA MWD X5 e
EEATONTZWEAICE, EROFIBERICBNT I AL FTTRENTWD K 5 IZFERE ARtk
ZHWRWEMREEHRZPFELET. min/max BEOERIERRMIZONT, L0 FEH
2% nuopt-support@msi.co.jp FTEHEWEDLELZ IV,
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6. BIRAINMERFV2—Y U 7RIEY VN repsp

EIREIRLTE AP 2= VT Y VN repsp ZAWAERIZIL, LU O 3 FI
TXET. rcpsp 2FHTHEICIE, HTRKRD 3 DOHEEKEFR Activity,
ResourceRequire, ResourceCapacity % E®& LT F¥A. rcpsp TIEET
Rzl MURTE &, BN/ IMERTEZ R 5 2N TEET. E6 645 MiE, BB
THELET. rcpsp TOAFIHATRERERESE, HDHWE rcpsp THWALAICHEERE %
H OMRERCEH L TOLHHALET.

HRE RN SIMPLE NOD4AFF BRE
A R Objective A B % £
il # = Constraint IR A T
TEH Parameter E¥EET
A pH B A sum DI E
. . BT 8o LT, flii
= Expression
IR DRI A G2 %
N Element R rFET
£ Set OB fHHE £ T
FHNZIE . =
E A Orderedset BRENNEF 2R e 2R
_é—
BIES Sequence FEEPBNN DR DB ERT
ESEEv AR RS A A RS2
Y 7 MIFIES K softConstraint V7 NEF AR
. ” xRN &g #e LT, 0-1
7 — VR Boolean
el
. o VIR EDE— R &2 M
TIT4ET 4 Activity
WD EW DR
s , E— RO LB &R %
MBI ResourceRequire
xY
. , FIHI R RE 72 B PR D BRFUE % 3
ER A ResourceCapacity N
E— FIEFEI% modeOrder E— NMIEFZFR—IZ&ET D
TITF 4T 4 HE fixActivity TITA4ET 4 HEET D
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BE%K
TIT 4T 4 HE , o T I T 4 BT o DO E % R
unfixActivity
i B K T5
T b Fx—F Gantt o b Frx—braetihT5%
AT — A RcpspStatus fROIE WA RAFT D

6.1 BHEA%~ 7 X Objective

rcpsp ClE, wEOEEDE TR, MEENO 2 FENSHEH objective ITHRE
HskEd. BEICHR/IMERIE E LCTfbi, KXERBEE LRl 2 FiFxTcEEHA.
% DIEEDSE TRZ I/ MU Z ] 2 121X, RO XS ICEDET

Objective = completionTime;

FHE N/ MERTEE 24 9 1218, RO K S ITEDET.

Objective = tardiness;

% DIEEDSE TRZ B/ MU 2 2 560E, BB EAZ R ET H I ENTXET.
BB O EAIL/ ST A —H defaultObjectiveWeight THREL ET. WOFITIE, BHHY
BB OEARIZ 5 ZHEL TWET.

options.defaultObjectiveWeight = 5;

/XT A—H defaultObjectiveWeight DOFHEIZ 1 TY.
MBI MU 2 0 A1, BHRBICEAZRET 2 FITTE EHA.

6.2 9.2/ 7 2 Constraint

repsp ZRIATABRIZIE, UTOX b oniilites L<TifbnEd.
o JeATHIA
ELHTSEA TR
¢ Activity DEZHRIZ X HHIK

[F]—F — FIEFEREEENS K 2 il

I 7 BT & DK
B0 4 5 R et DAFFED T2 TR Kl MERTE (G2 T Rzl MERTE) D56, filk=ic
HAZRETHZENTEET. A=K, EIn—FHRZBESLZ LI TEEEA.
IR K LT 7 MK ZRET HIT1E, softConstraint B H 2V NI/ T A —4
defaultConstraintWeight ZF|H L £

*

*

*
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RN IMERTE 248 5 5 a12iE, fIRRICEAZRET 2 2 L 1FTET, /TORKIN
N— Rl E LT ET.

6.37 77 4T 47 7R Activity

EOEEEZEDE—RTITOIDEEDDT V77 4T (1%, Activity TERIEINET.
Activity I& rcpsp FIARFOEHICHE LET. E— FEAIL, 513 mode THX HNE
7.

ROBITIX 4 DOE¥E a,b,c,d ITHTHT 7T 48T 1 x[al,x[bl,x[c]l,x[d] %
EDTHVET. TNENOIEEICITE—F 1,2,3 OWTRrAREIV Y THRET.

Set A="a b c d";
Set M="1 2 3";

Element i (set=A);

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

ELE N IMERTEE 2 O A 120X, % Activity IR 243 (B4 Parameter TH
BEXNnFET) 2548 duedate THETHILENDH D 7. ROBITIX, 4 DDOIEZE
a,b,c,d IZRLT, MM 3,5,10,7 ZFRELTWVET.

Set A="a b c d";

Set M="1 2 3";

Element i (set=A);

Parameter due (index=i); // MlZR~TEK
Activity x(index=i, mode=M, duedate=due[i]);

due["a"] = 3;

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

FAEZEITH L CEI D B CTHEEARE— NEAD R D561, 518 mode (2F— FEAKE L
ZET. ROHFITIE, 1E¥ a 1FET—F 1,2 fEE b IXTE—F 1,3 fE¥£ ¢ FE—F 2 %
dIXE—K 3 ZRAZENTEET.

RASHEEE 2T 2



57

Set A="a b c¢ 4d";
Set M="1 2 3";
Set M2 (index=1i); // &— FNESE

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

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

6.3.1 JEATHIKY, ERISATHIF

FATHR &1L, HAEENPLTRIOEZE LV BIZFEBI N TORITIUZR SR, &0 Sl
FOZ LT, TR, 7277 4T 4 Activity BIOARER < TRIASINFET. kO
BT, 1E¥ a 13ME¥E b ITEBET D2 2R LTV ET,

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

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

FATHRIDZ AT, FJMALHTHF L TEET. ROFITIE, 1E% a,b,c 13JMEXE 4 I
BT LA L TVET.

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

X[l] < X["d"], i 1= "d",’

FATHIFID% A1, AT 582 EH Parameter THRETX 9. LLFOMITIE, 1E
¥ oa 1IEE b I 2 HIMEITTDZ 2B L TVWET.

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

Parameter p = 2;

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

flilgE LT, ROLIITESZEHTEET

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

ERIEATHIFNE, FFEOEIREHET DR TIEH DIEENDOIELEDOERITKD, L)
HIRZFE L ET. BERIEITHNIE, 7277485 4 Activity BOFR%ER << THEINL
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£, ERTEATHANE, T TRZR/MERETORMEM T2 Z L TE £
ROFITIE, fF¥ a,b WTHLHER x 2256 (ELL KR X BUERE—N%
BAG LI28) (TIEEE a 131E¥ b ITBET 2 &b LTV ET.

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

6.3.2 Activity DE#R

UTOEZROELMSE LR LADE T ROMKN LR T2 LnTEET.

Activity.startTime // {EDBHLEERA]

Activity.endTime // VEZEDK TR
Activity.processTime // TEZEDOPTEHIM

Boolean (Activity==XF%)]) & Activity.startTime & DFf
Boolean (Activity==F%) & Activity.endTime & DFk

ROBITIE, 1E¥ a OFTil#iFZ 2 LT EEDTHET.

Set A="a b c d";

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

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

6.3.3 AIHHEDRE

PRRIZEBIT D Activity OPIMEZ RIS X 2 F DN K ET. recpsp OFIMIEE LT
H25FEOHEKLHDIE, LLFD 2 5T

// LBRE— R

Activity = 3UFHI[, &K
Activity = Parameter[, A=)
VAR (= S

Activity.order

kiS4

Activity.order = Parameter

FE 2 21, solve () DBNa—/LEINARNCEHR L E7.

TEZED A ML, 21EEDIEFITHY, A7 a—NERINDIBEOHEIZRDHLOTT.
rcpsp CiE, ZOIERFIZHES T, BMBEFZNIBEICIRES N TWET. 72721, UTFo&RIZD
HEE TSV,
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1. MHEL L THEATWD D, EEY X FADIEETH Y, FMIHHLIZETOT 7T 1

BT a1

R LT T R U 570

2. FATHIG TEZE 1 < 1B 5 BPEETH2HAIE. FEV A RoR T, 113 5 KV
HIEINE LR TR 520

3. ERTEATHK CEESIT DN AEEOEAIL. FEY X hohcuf L Toiz il
VAR A

6.4 LEEJRY T X ResourceRequire

LT — NI T 2H2HLEEIR O EIL ResourceRequire 7 7 A T E L £ 7.
ResourceRequire % rcpsp FIABRHCMERERDO—>TT. T— FEESNFIH mode T,
BIRESVGIH resource TH2 LN ET. F/z, E— FELHAR S ORFRERH 2 R T8
REMEE AN 514X duration THEXOLNET. ZNd 3 DO5EITILETIHRET HXLENH Y £

R

WOFITIE, T— FEAM, BIREAS R, RBRBES D ST LG req & EH

LTCWET.

Set M; // &— FES
Set R; // BIRESL
Set D; // #LBKFHES

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

WOFHITIL, F— K aonly, bonly, both FIEIUIK L THELRER a, b ZTDT
WET. BE— FIZETHRE 1 TKbY, T—F aonly IT&EJH a 7 1 HfE, ©— K bonly
ITETR b A 1 #iR, ©— K both F&R a,b O AN 1 HIFMLETHDLHZ LERLTW

=7

Set M="aonly bonly both";
Set R="a b";
Set D="1"
ResourceRequire req(mode=M, resource=R, duration=D);
reqg["aonly,a,1"] =1
req["aonly,b,1"] = 0; // it L2 THRW
0
1

req["bonly,a,1"] = 0; // ftl®R L2 THRW

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

[

[
req["bonly,b,1"]

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

|
=
~

MEEJR ResourceRequire DfEIE, [MHEELRWVGEE 0 DR ESNET. Lo
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TIE, BCRETHMNEOBEVTN _1TH0 £
VIR EMmE 0 LIAOMEICT H121E, 813K defaultval ZHWET. wOFITIE, F1H
REMEE 1 1L TWAED, FFROHIT 0 ZREL TCWEEATOHRRET HHENH Y £

Set M="aonly bonly both";

Set R="a b";

Set D="1"

ResourceRequire req(mode=M, resource=R,
duration=D, defaultval=1l); // #IHfE%E 1 L7z

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

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

ROFITIE, E—F aonly (FEW a 728 3 HIfE], E— K bonly IFEIR b 2% 3 HifE], £
— K both [F&R a,b DMl 1 HIMMSETHDHZ LE2RLTWVET.

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

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

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

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

6.5 BIRHt{E 2 7 X ResourceCapacity

ELEIROFN AR FEB A %2 Bk 2 EIRMEE 7 7 A1, ResourceCapacity THRILX
NET. BIEENSI resource T, A7V a—U U 72RO EZRTHIRES D515
timeStep CTHREINFET. EHLLOF KL METT.

WOBTIE, BRES R, HIMEES T ICHTI2EFRMEE cap ZEHXLTWET.

Set R; // BIRESL
set T; // HWMESL

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

WOFHITTIE, M o 225 10 I LT, BR a,b iTWInb@EH 1 ZFARGETH D
TEEFERLTWET. HIMESIE 0 BBE OEATRITNERY FHA.
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Set R="a b"; // BIRESE

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

Element j (set=T);

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

reql["b,j"] = 1, 1<=3<=10;

BEIRBAG R OMIBEMIT 0 TT.
1

pul)

L>

BEMERICIIEAZRETIENTE ET. BTG weight THXET. ®kOFIT
1T, —fEICER 10 ZRELTHET.

Set R; // BIRESL
set T; // HWiMESL

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

51 weight IZITE#E Parameter 5 X 2FEHTEXEI. ROHFITIE, EIR a ITxT
LERMFERIITEA 10 2, & b (T 2GR EICIZES 20 252 TOET.

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

Element j(set=T);

Parameter w(index=i);
w["a"] = 10;

w["b"] = 20;

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

6.6 t— FJEFE# modeOrder

E— FIEFBEI# modeOrder 1E Activity ZHIEUICHY, Activity OE— NIEFHE
—TdD, WOl ERELET.

WOBNE, 1F¥ a BE—F 1 ZBATGEITIIEE b 1TF—F 3 ZID5FE. £/, E¥
a WE—FK 2 ZWMo75E1E, EE b IFE—F 1 ZWMDZL&FTERLTCVET
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Set A="a b";
Element i (set=A);
Set M(index=i);
M["a"]="1 3";
M["b"]="2 1";

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

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

WOBNL, 1F¥ a LIF¥E b OF—RFRFRLCLTHAZ LEZEBRLTHWET. (AL, ZoER
IIMEE a,b IZRTDE— REENFR—TRITFIIXTETEEA.

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

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

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

Activity OIWRTFITE, M52ty TEEI. ROFNL, 1E% b LSoeT
OVEEDT— NP EE a DFE—FERUTHLIZEEZTBLTHET.

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

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

6.77277 47 4 BEEBE fixActivity

repsp WCBITAETHD, Activity, Activity.startTime, Activity.endTime
DOEIE, 7277 4T 4 EERBE fixActivity ZHWVWAHET, HREIMAASNTWAIET
EET HFENHRET.

ROBITIX, 1FE a OBIERZAZ 5 ICEEL TWET.

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

x["a"].startTime = 5;

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

WORHITIE, 1E¥E b USADOETOEEDK TR Z 10 IZEEL TWET.
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Set A="a b c d";
Activity x(index=i, mode=M) ;
x[i].endTime = 10, i!="b";

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

fixActivity PIBOE " 518 T, EAZHKETHENTEET. KROFITIE, 1E¥ a O
BtaIs A% 5 [CEEL, £OEA%E 100 IZRELTWET.

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

x["a"].startTime = 5;

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

6.87 7T 4 BT 1 EEMRBE unfixActivity

TIT 4T 4 EEMRREE unfixActivity ZFAWVWASZ LT, 77T 4 ET 4 &K
fixActivity THEHESNTZANEREZMRT L LN TEET.
WORITIE, FEE LIIEE a OBRIEZ 2R L CET.

Set A="a b c d";

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

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

WORFITIL, FEE LTAEE b USANOK TR ZfERR L TV ET.

Set A="a b c d";

Activity x(index=i, mode=M) ;
x[i].endTime = 10, i!="b";
fixActivity(x[i].startTime, 1i!="b");

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

6.9 F¥— 17 TR Gantt

Hy hFv¥—F 7 TR Gantt VWD HET, rcpsp THRWHEEZ, Excel AWV
Ty b Fx— MIRRSELENHRET. WG LR D1E¥EE, add BIEIC Activity
B A58 TCEHEADZ L THIRTEET. Vo by — MOEREZ AW DIZIE, NUOPT @
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Excel WBHEMREZ WA LENH Y £
WOFITIL, BTCOMEELEZ T N Fvy— M TCHADSETWET.

Set A="a b c d";

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

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

ROBITIE, 1E¥E b UHDOETOEEL T FFy— hTHASETWET.

Set A="a b c d";

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

Gantt g; // BEE:

g.add(x[i], i!="b"); //HHEROEM :
g.dump () ; //Hi7):

AT L R AOTR G TETHPHBE R B & FRIZ 20 £

6.10 X7 —H# X7 7 X RcpspStatus

AT —H A T A RepspStatus WL HFEIZEY, BEBEKTHROME 7 A VICE—T
L, REIOWERFZ, TO7 7 A NEGHFALFICLY, WEETHOMNOIRELZHIGT 5
HRHRET.

RcpspStatus A7 Y=  4; // BE
F T2V " save (T 7 ANVEDOIXTI ; /) BRIF

F TV " load (7 7 AN DXTHN) ; /) BEIRIAIE

72720, tRIFR L AR T, FHICEENH S T2BER, 77 A IVONFIZEE RN H -
72358 OEMEICOWTIE, eSS ERA

6.11 BIRHFIRMNE RV a—) V ITIBEDESDRE

rcpsp OFHRRZIXLL T L CEAZHRET HENAEETT . HAYBEK

o EIROF|H I aEE

* il

HADOMEIX, EOBEEZHRET 2MLEND Y 7. BRRREREFEICEL L, e
NOHEiIZZR LTI EI 0.
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B OIEEDE T2 i/ IMERTE 248 9 BRI2IZ Y 7 MO I, RN/ MERTRE 2 3% 9
BUZIE N— RO S Z LR TEET.
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7. X%y hU—Z T NVDRMBICHERERES
7.127 777 7R Graph

Fy N EOET A ETRRT HEIE, 7T 7 EMEEN AR ES Graph &
A5 &, ffEICET VAT 52 ENAHETY. SIMPLE TIXZ T 71X 2D 4E node
L oarc(dim=2) IZXoTH S, ko kriceEshE 7.

Set n(name="n");

Set a(name="a", dim=2);

Graph g(node=n, arc=a); // 777 DEH
Element i (set=qg);

node HEILT T 7ICHTHELEDOESR, arc ERITT 7 71T HHOESGEZEWR L E
T 77777 RO LREO—21%, HOES arc ZFIAT 5L T, FAELRWE (%
) ZERETICHELE ZATT. ERTLHRNBDRVIELE, NUOPT IImE#ICEfEL 9.

BIZITLT D70 —27F 7125 LT, KOEAZRTED D HEEEZXET.

g
4
4
6 5
7577 AEFHAL2WGEES, ROXICRERBREINET. Z0%E, £ToOEAOHEDD

BIZH LT, R ERSNTWET.

Set n = "ABCDXY"; // HEESE

Element i (set=n), Jj(set=n);

Parameter edge (index=(i,j)); // FOELTIE
edge["A,C"] = 5; edge["B,C"] = 4; edge["B,D"] = 3;
edge["C,Y"] = 8; edge["D,Y"] = 5; edge["X,A"] = 4;
edge["X,B"] = 6; // edge["A,Y"] FHLIHETD

77777 2N 5E5E, ROX ISR ESNET. ZOHE, FETIHOARERS
nET.
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Set n = "A B CDXY"; // JHRES

Set a = "A,C B,C B,D C,Y D,Y X,A X,B"; // FES
Graph g (node=n, arc=a); // 777 DEHE

Element k(set=g.arcs):;

Parameter edge (index=k); // FOEXTEL

edge["A,C"] = 5; edge["B,C"] = 4; edge["B,D"] = 3;
edge["C,Y"] = 8; edge["D,Y"] = 5; edge["X,A"] = 4;
edge["X,B"] = 6; // ZHLSOBITERS LR,

THRIZADE AR, HDNFTEANLHTIT BT, ROKSICKRHATE T

Graph g;

Element i (set=g.nodes);

Element e (set=g.arcs);

Element eout (set=out(g,i)); // i MHHTUYTIIEEKEED
Element ein(set=in(g,i)); // i ICA->TL LK EED

ZORTEANDET, PIZETEAICHT A2 AHERGFHNIZUTO LS Icfitidcx 9. £
A in(g,1i), out(g,i) I g.arcs DOEHES L L THbNLET.

Variable f (index=e);

sum(f[ein],ein) == sum(f[eout],eout);

SR ERR T2 2 & T, fRNORZHEMZHIRT 522 b TEES. oA, &KX
ICIRF 1 Z ANDENFSNET. KROFITIE, TER x (B L TUIARERFUNIHRL L E
H A

Variable f (index=e);

sum(f[ein],ein) == sum(f[eout],eout), 1i!="X";

77 7 OIERIL dat BT —4 7741V THEZXDHZ L LARETY. BEHO7 G-/ 70
BERET—H 77 ANNLEZ DA, UTFTOX i LET.
ETNT 7 A NN

Graph g (name="network");

T—=2 77 AN

network.nodes = A B C D X Y; // [HSES
A

network.arcs = A,C B,C B,D C,Y D,Y X,A X,B; // FHES
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i, BTN s ANMNTUTOLIICRRR LGS LR UEWRTT. £V 7 7 A LN
TR AT HEEICE, BEOEREL X TNV +—F " THLPLERH Y £9.

Set n="ABCDXY"; // JHSES
Set a = "A,C B,C B,D C,Y D,Y X,A X,B"; // t&EE
Graph g(nodes=n, arcs=a); // 777 DEFH
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8. T—HT77A)
8.1 5 —% 774 /)LDHkE

SIMPLE Ti¥, &# Parameter O, #£4G s OEFE, A variable DOFIHIEE T —
BT 7 ANEFTNONT 7 A NPOEZLDFENTEET. T =47 74 /MIE dat B
T—=2 77 AN (HLEF .dat), csv BT —Z 77 A (LT .csv) O FERENPFE
L, ENENMMAGIERRRY 7

T=H T ANERND Z LT, BEOZ0 70 2 BB A R 2 fl I O A TE £

—ODETNT 7 AME, BROT =277 A NVENMHATLENTEET. BHOT—27
7ANERRT 256, TnoOBAER—T 5 4ETHY A ( dat BRE csv B
PDRIELTWTHIED D FHA). BLFIL, T AV77A4/V model.smp £ET7—H 77 AV
datal.dat, data2.csv 232~ K74 U EMHTLHITT ( windows hiR).

prompt% mknuopt model.smp

prompt% model.exe datal.dat dataZ.csv

T =27 7 ANEGIEIZE A DIAFIMEETT. 370bb, ROz~ > NiE B &l T

prompt% model.exe data2.csv datal.dat

[ U RICk L THEBOT =2 7 7 A VINBEERELTSG, =7 — &0 £,

8.2 dat AT —F77A/V

dat AT —F 77 AL TlX, & Parameter DOfH, £H s OEHR, A variable
DYENRETE LT . dat BT —F 7 7 A VOIEF1T .dat THOIRLENRH D 7.
EHDERERDOVIMEZ X ET %A1, name 51U L > TEESEMOARTZED D
MERHY T, windows MTIE, FFZ name BIEEHTFRWGAIZIE, T L7 7 AV
TERINTZAHBEZOLDN nane LRSI NET. 2FV, LLTOZSOHIXF%ETY.

Parameter a;

Parameter a (name="a");

dat BT —F# 77 A VOITRIZIZfAEIany ; T80 ERHY £
WOBTIE, dat BT —4 7 7 A VIZTEE a(name="aa") OfE 10 ZFEL TWET.
EFTIIVT 7 A IV
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Parameter a (name="aa");

F—H2 77 AN ( dat B

aa = 10;

WOBITIL, dat BT —4% 7 7 4 MITEH x (name="xx") OHHE 4 ZFHELTWE
KN
EFTI)IVT 7 A IV

Variable x (name="xx");

F—H2 77 AN ( dat B

ROFITIE, dat BAT =277 ANV THEEG s DEFHE 1 2 3 ZRELTVWET. T—4
77 ANNTERT HHEIL, TET VT 7 ANNTERT HHAEERRY, ¥TL7 4—K "
T > TIHEWITEEA.

ETFI)IVT 7 A IV

Set S;

F—H2 77 AN ( dat B

S =12 3;

—20 dat AT —Z 7 7 AT, FLOTHERORELTET L2 ENTEET. U
TORFITIE, EH a(name=aa) OfE 10, M x (name=xx) OFHME 4, £E s OEFE 1
2 3 ZETHELTVET.

EFTI)IVT 7 A IV

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

Set S;

F—H2 77 AN ( dat B

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

dat BT —¥% 77 A VAT, EEICEITEHZ LN TEET.
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aa = 10;
xx = 4;
S =12 3;

/) FECEVDOAA MLEMGTHZ LB TEET.

// EBD

aa = 10;

e
Gl

/7 RIERRE

xx = 4;
/] BEDER
S =12 3;

IRT-ZFFOES Parameter DEX?, 4 variable OWMHMEZRET HI2IE, LTO X
U [1 ZAVET. ROFITIE, &K alll,al2],al3] IZHLT, #81E 1, 0.5, -1
-z TWET.

ETFI)IVT 7 A IV

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

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

F—H2 77 AN ( dat B

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

TRO¥AEIany ; F, —DOORET =X ORZRIZHELES. SATIIAEHARDT,
T2 T 7 ANESIE, LT X ICRRT 25 TE £

i, ETAT 7 ANAMNTUTO L D ICRER T 556 LRI LEWRTT.
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all] = 1;
al2] = 0.5;
al3] = -1;

T2 77 ANVNTHEERET 2501E, WTHDICHTT +— R " T EEA.

Wi, B x("1,p"1,x["1,q"],x["2,p"],x["2,q"] (ZHIIE 1,3,5,7 25250
T

ETNT 7 A NN

Set S ="12";
Set T = "p g";
Element i (set=S);
Element 7j(set=T);

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

F—H2 77 AN ( dat B

xx = [1,p] 1 [1,q] 3
[le] 5 [21CI] 7;

i, ETAT 7ANANTUTO L D ICRER S 556 LR LEWRTT.

BT T AOERERT, FIRIICER LR LS, ETAT7ANRT =X 7 7 A LD
WD HBMICERSNET. Zha sIMPLE O HEMUABRE L 'O EJ. LU F OB T,
HEMUAMEREIZ LY, 5 s OFEHRIL 1,2,3 THL LS ET.

ETFI)IVT 7 A IV

Set S;

Element 1i(set=S);

Parameter a(index=i);

F—H2 77 AN ( dat B

UFDEHZ, csv BT —HX 77 AT alll,al2],al3] PEZEDHELIREET

RASHEEE 2T 2



73

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

UTDLIZ, ETNAVT77ALNT alll,al2],al3] OEEZEDTHE BRETT.

Set S;
Element 1i(set=S);

Parameter a(index=i);

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

8.3 csvBRT—H¥T7 7 A

csv BT —F 77 AL TlX, EM Parameter DfE, Z¥L variable DHIHMENZE
TEEY. dat BT =77 AV ERRY, £H set OEREZRETHI LT TEEHE
. csv BT =T 7 A VOILEFIL csv TRITFNITRD £HA.

EHDERERDOYIMEZ X ET %A1, name 51U L > TEESEHMOARIZED D
MERHY T, windows MTIE, FFZ name B EHTFRWGAIZIE, T AV 77 A0
TEREINTZAHBEZOLDN nane LRSI NET. 2FV, LLTOZSOHIXFE%ETT.

Parameter a;

Parameter a (name="a");

csv WRDOT—4 7 7 A M3 ar~ , TRYIGNATHLERINTWET.
WOBITIL, csv BT —Z 7 7 A VIZEHK a(name="aa") OfE 10 ZHREL TWET.
ETFI)IVT 7 A IV

Parameter a (name="aa");

F—27 7 A NVHN ( csv ER)

aa
10

WOHITIE, csv BT —H 7 7 A4 MIZEE x (name="xx") OHHE 4 Z2REL T
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F.
EFTI)ILT 7 A IV

Variable x (name="xx");

F—277 A NLHN ( csv ER)

XX

4

—2D csv BRT —Z 77 A NVIZIE, FEOTERORELTARTHIENTEET. L
TORFITIE, M a(name=aa) DOff 10, 2 x (name=xx) OFIHIHE 4 &l HFEEEL T
E3c

ETFIIVT 7 A IV

Parameter a (name="aa");

Variable x(name="xx");

F—277 A NVHN ( csv ER)

aa, Xx

10,4

/) FZCEVDOAA MLEMGTHZ LB TEET.

/] TEE & WIMIEORE
aa, Xx

10,4

YATEFLFIITE AL

T Do HES Parameter DEX?, A4 variable OMEMEZEZRET HERITIL, LLTO
ol LEd. kofITlE, E alll,al2],al3] LT, #HE 1, 0.5, -1 5%
TWET.

EFTNT 7 AN

Set s ="1 2 3";

Element 1i(set=S);

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

F—277 A NVHN ( csv ER)
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i,aa
1,1
2,0.5
3,-1

ZiUE, ET AT ANANTUTOL I

=)

SN B

b

b

B LECE®RTT.

csv BT —X 7 7 AV TITFE & D TEEORELZTLIRTE 950,

Barix O TRET 2%

INFH RO EHOA

B, ZNOP BT DIRFRFR—TRITIUIZR Y A ROFITIX

-

E alll,al2],al3] [TRHLT, #I8ME 1, 0.5, -1 &, & b[1],b[2],b[3] IT
LCHIME 3,5,7.1 #52C0ET.
ETFIIVT 7 A IV
Set s = "1 2 3";
Element i (set=S);
Parameter a(name="aa", index=i);
Parameter b (name="bb", index=i);

F—277 A NVHN ( csv ER)

, =D csv BT —H¥ 774 /LT a,b

i,aa,bb
1,1,3
2,0.5,5
3,-1,7.1
WDOEINT, B a & b ODIRFNERDIGEIT
W OEZREST DI LT TEEEA
ETNT 7 AN
Set s = "1 2 3";
Set T = "p g";
Element i (set=S);
Element 7j(set=T);
Parameter a(name="aa", index=i);
Parameter b (name="bb", index=7j);
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csv BT —X 7 7 A LT 2 WIEDIRTEFFOEL Parameter XKL variable D
B Z R ET 2121, @0 OFERS D 7. — D 3F 22 TRHUCAZIZFEIR 35 F1ET,
1D EXEMFEINET. b5 —21F, KEORFEM—ITRICEEET 2 7ETT. Ziid 2D F
A& METNET.

LIFOBITIE, £% x("1,p"],x["1,9"1,x["2,p"],x["2,q"] (ZFIHME 1,3,5,7 %
1D HFEXTHEZ 256 L, 2D HFEXTHER2GAM G ZFLB L TWET.

EFTI)IVT 7 A IV

Set s = "1 2";
Set T = "p g";
Element i (set=S);
Element 7j(set=T);

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

T—H2 77 A NN ( csv X 1D EX)

i,3,xx
1,p,1
1,9,3
2,p,5
2,49,7

T—X2 77 A NN ( csv X 2D EX)

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

T, ETFATZ s ANANTUTO L S ICERT A LR UENTT.

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

1D HFROGE, ERREHORNE U ThiUL, FRHCEBORELZITO Z &N ARETT .
LorL, 2D FROGEIET—2D csv BT —F 7 7 A /WK L T—2DEH D H W MTEHEK
LRET DHENTEEREA.

LUFOBITIE, 2% <"1, p"],x["1,q"],x["2,p"],x["2,q"] (ZFIHHE 1,3,5,7 %,
EE a("1,p"1,al"1l,q"1,al"2,p"1,al"2,q"] IZfE 2,4,6,8 % 1D HEXTHxTW
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F.
EFTI)ILT 7 A IV

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

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

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

T—X2 77 A NN ( csv X 1D EX)

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

BT T AOERERT, FIRIICER LR LS, ETAT7ANRT —F 7 7 A LD
WL HBMICERSNET. Zha sIMPLE O HEMUAMRE L 'O EJ. LU F OB T,
HEMUAMEREIZ LY, 5 s OFEHRIL 1,2,3 THL LS ET.

ETINT 7 A I

Set S;
Element i (set=S);

Parameter a (index=i);

F—277 A NVHN ( csv ER)

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

UFDXEHiZ, dat BT —H¥ 77 AL T alll,al2],al3] POEZEDHELIREET
7.

UTDLIZ, ET AT 7AVNT alll,al2],al3] ODEEZEDTHE BRETT.
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Set S;

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

a[z] = -1;

a[3] = 1;
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9. H7HIH

SIMPLE TCriih SN 7-4EHFHE€ 7 /11X, NUOPT CREESNET. T OBRTITRARN H
DEEHE IS, KO DRIERSE 7 7 AV (BET V4 . sol) IS ET. Ul T
X, Ry 77 v AT MOERP ) SvET.

ZOETIE, HAOFHROBIMIHWLNS SIMPLE OB#L print, simple printf,
simple fprintf Z2H NG, HE#HRZEIHIT 5500 HIEIC OV TR L E 7.

9.1 HxtsR

%892 print B9, simple printf B9, simple fprintf PIETIX, LATOHE
RERICK T DM AE TS5 2 LN TEET.

R B LGS

Variable val BIfEfE
init  FIHIME
dual  AURZE%UE

ub - BRAE
1b TRRME
Objective val HIEE
init  AJHIE
Constraint val B

init HIHE
dual R HhfiE

ub - BRAE
1b TRRME
Parameter val BLAEAH
IntegerVariable val BULEAE

init HIEE
dual R Hhfi

ub - BRAE
1b TRRME
Expression val HIEE
init  FIHIE
SymmetricMatrix val BULEAE

init HIEE
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Set val BEME

OrderedSet val BEME

9.2 print B

print BT, % variable , BAIEEL Objective , il constraint , &K
Parameter , ¥ ¥ Z ¥ IntegervVariable
SymmetricMatrix , 4 set , NEF

<y NCHODESE2HEEEZH L TWET.
print BEOEXIL, UTOLIICED LN TWET.

, I\ Expression , X # 17 %
& OrderedSet BT AWMLY, IE-T2 74—

ER B T . print () ;

EROBUEMZ T 2121, ROE IR 28BN H Y £

Variable x;

x.val.print () ;

HRIBSROMIIE Z B3 5120F, RO LD IR T DLERH Y 7.

Objective f;

f.init.print();

HFI DB BHUE 2 T 2120F, ROX IR T 2 HENH Y 5.

Constraint Co;

Co.dual.print () ;

EBOBUEEZ N )T 5I10E, ROL I IZHRRTLHLENRH Y 7.

Parameter a;

a.val.print();

BRIEBO FIREZ B )$ 21208, RO X ITFHRRTL2M0ENH Y £

IntegerVariable z;

z.1lb.print () ;

HPMTINOBHEE 2 B )3 2121%, RO X IR T L2BENH Y £

SymmetricMatrix X ((i,3J));

X.val.print () ;
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KOPINEZ K19 5121%, RO XD IZRER T 20N H Y £

Expression g;

g.init.print();

HLEDOBEEA 1T 2121E, ROE D IR T H2LERH Y £

Set S;

S.val.print () ;

NEFFEE & OBHEE 2 B )4 21218, RO X IR T L2BENH Y £

OrderedSet O;

O.val.print();

RAREBIEL solve DHINZ print B EFRT 5 &, KFRTOMHIREDFHR o S E
. RMEBAEL solve X, BIRMICRR SNBRWEE, BT LVORZRICH DL D LS
£ BT, ROETMSHTDHINIUTOL 5120 £9.

ETFIILT 7 AL

Variable x;

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

>= 5; //#ilK

= 10; //WIHEBE

x.val.print () ;

b

b

i

x=10

solve BEOHEIZ print BAEAEHE LGS, HAOEBUTOL 120 £9.
ETFIILT 7 AL

Variable x;

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

x >= 5; //HlK

x = 10; //FIHMERE
solve () ;

x.val.print () ;
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i

x=5

solve BABDOFIZIZ print BEEHE LSS, HOBUTO L1270 9.
ETFIILT 7 AL

Variable x;

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

>= 5; //filK

= 10; //WHEBE

x.val.print () ;

b

b

solve () ;

x.val.print () ;

i

x=10
x=5

TN TWB AL, @2 N LET. Hl2iE, ko7 vicktd 5201, T
KO0 F9. B x(1]1,x[2],x[3] OBEENRETHIESNET.
ETFIT 7 AL

Set s = "1 2 3";

Element i (set=S);

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

x[1] >= 5; //flK
x[1] = 10; //#IHfERE
solve () ;

x.val.print () ;

i
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WOBITIE, WFEOXPITHN A ) S TWET.
ETNT 7 A I

Set sS="1 2";

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

Set N="1 2 3";

Element n(set=N);

Variable x,vy;

x = 10;

y = 2;

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

X[n,1i,3j] = 100*n+x*i+y*j, i <= j; // E=MAESOHRER
X.val.print () ;

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

W& 2, SUUTHIRT 2FE b ARETY. ITo XS Liehd, 248 x[1],x[2] @
BUEEOHBH S ET.

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

i

9.3 simple printf B

simple printf B, v/ I I 7 FFE c/c++ O TH 5 printf %
SIMPLE FICIER L72H DT . printf P int, double, char BIOEHEH L
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F93, simple printf BEUIBRDLVICET VT 7 A VOBREROERZH I L ET.
simple printf BI#i%, £ # variable , H B B # Objective , ffil X

Constraint , & Parameter , I Integervariable , A Expression , xf

T4 symmetricMatrix (2B H1EHRE, EEDO 7+ —~yv hTHHSH 22 A L T

WET. A set XIEFES Orderedset BT AEMEAZTIGTHZ LIXTEERA.
simple printf BEOEFERNIIUTOLIITED N TWET.

simple printf (MFEEEX, HAx51, M52, ..);

k8T TERREEER ) DR THLIVERH Y £7.
ROFITIE, EROBIEMEEZBELIEATHD SETWET. BERATHISE5ITF %d
ZHWET.

Variable x;

x = 3;

simple printf ("$d¥n", x.val);

ZAUCHT DT TO L 512720 7.

3

ROE DTS D L, HANILLTO L 52720 £

simple printf ("x Of = %d¥n", x.val);

i

x Dffi = 3

simple printf BAEOFIETIX, .val ZAHAWTLIENTEET. - T, ROLIIT
FLIR L CTH IR T

simple printf ("x Off = %d¥n", x);

simple printf BAEUTIE, UM &/, BEVNAEACHEZ T S E 550
TEET. DNI/NMER AT 6T, MERAITHIZE s ZHVET.

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

i

x DfE = 3.000000

LU 8 N B AT 2 60T, #E/ NIRIE N THAI T 2121E e 2V ET.
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simple printf ("x Off = %e¥n", x.val);

i

x OfE = 3.000000e+000

FKRSELMBEET 2 &b TEET. LITFOBITIE, LT Mozt Eh
HE OB L THET.

simple printf ("x Off .2f¥n", x.val);

o° oo

simple printf ("x Off .2e¥n", x.val);

i

x D8
x D8

3.00
3.00e+000

HAODIEZIEET Db TEET. UTORTIE, A 15 XFICHAOBIRE S X oI
WL TUVWET.

simple printf ("x Of = %15f¥n", x.val);

simple printf ("x Of = %15e¥n", x.val);

i

x D8
x D8

3.000000
3.000000e+000

tERom oz bbb TE T

simple printf ("x Of = %15.2f¥n", x.val);

simple printf ("x Of = %15.2e¥n", x.val);

i

x D8
x D8

3.00
3.00e+000

KRB solve DHMNT print BIEZFTART 2L, KMBATOYHIIREEDIHRA FLL S E
. RMEBAEL solve X, HIRMIICRR SNBRWEE, BT LVORZRICH L D LS
F9. AT, ROETVSHTLOHDIUTOL 2D £,

ETFIILT 7 AL
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Variable x;

Objective f (type=minimize);

f = 2*x;

x >= 5; //HK

x = 10; //FIHMEERE

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

i

x DfE = 10.00000

solve PIHD#%IT simple printf BIAFLET D E RO L DI £
ETFIIT 7 AL

Variable x;

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

x >= 5; //HK

x = 10; //FIHMEERE
solve () ;

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

i

x DfE = 5.000000

NFLEFORMB LN SELERTEET. ROBITIE, BFLEFFHOEROIEE 2 LY

XTHOSETHET.

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

simple printf ("$d¥n", x.val);

ZHUZHT DT TO L 512720 7.
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ROLSICRBRT DL, LTI rictiisnEd.

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

i

x[1]DfE = 3
x[2]DfE = 3
x[3]DfE = 3

SIBOBRBICEMREEET D Z LT, RTFORBMEEFIR ST LFH N TE 3. kROHITIL,
x[1],x[2] DEOHEFRRIFETNET.

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

i

f
f

=
I
w

(1]

D
[2]1D

X
X

=
I
w

simple printf BAEOHIEITITHIRENEND T, F UIRFORMNR THIVUL, RIRHEEH
NN TEET. ROFITIE, BE x[1],x[2],x[3] T all]l,al2],al3] OfHE
ZRIFFICH D SETWET (Lval IFA L THRURAAMWEEZRAL THET).

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

Parameter a(index=i);

x[1] = 3;

alil] = 5;

simple printf ("x[%d] = %f, a[%d] = $f¥n", 1, x[i], 1, ali]);
H

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

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

x[3] = 3.000000, a[3] = 5.000000
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KPMTS SymmetricMatrix DOFREZFIRSELLWEE, MPMTHIA S DIRT &, 175K
DOWFEE ML TR TL2LEEIHY EEA. Fl2E, KOFITIE 3 DOFPRTS

X, X,, X, ofie#rnseTOET. AERERTRAFREBICI SNET,

Set S ="12";
Element i (set=S), Jj(set=3);
Set N = "1 2 3";
Element n(set=N);
SymmetricMatrix X (index=n, (i,73));
X[n,i,j] = 100*n + 10*i + §, i <= 3; // E=AEWSOHESE
simple printf ("X%d[%d,3%d] = %f¥n", n, X[n]);
/7 11 D%, $d 1RGS2 51800 DT B BRI A 2

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

simple printf BAEUE, RMFEREZ KT EFR result OERLH NI LFENTEET.
PLUFIE, result DMrRAETHIEHRO—ETT.

G2l i) Bk

nvars int EI DI

nfunc int B DEL

iters int PR O B R

fevals int BAKER A 14K

optValue double H BB fE

tolerance double PN E DI R E il
residual double FRIZ 31T B B E SR R D 7% 7
elapseTime double P EH R

RASHEEE 2T 2
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KTEER T — 2 R
(FEhHE = O, KEE: =T —a—F)

errorCode int

WDOET VKT HHEIL, UTFDOL D7 7.

Variable x,vy;
Objective f (type=minimize);

f = 2*x + 3*y;

X + 2*y == 15;

x >= 0;

y >= 0;

solve () ;

simple printf ("B DK 2d¥n", result.nfunc);

simple printf ("WAIEDOKEFIE $d¥n", result.iters);

simple_printf{'f%i&ﬂ”ﬁ[jiﬁ %d¥n", result.fevals);

simple printf (" HJBEEEUE %Se¥n", result.optValue);

simple_printf("WY%ﬁﬂﬁ%%ﬁF %e¥n", result.tolerance);

simple_printf("ﬁ%ﬁﬁﬁf%ﬂ¢i§%§ %e¥n", result.residual);

simple printf ("FTEFHREFEH $d¥n", result.elapseTime);
(

simple printf ("# TKAT —H A %d¥n", result.errorCode);

i

SR q%k s

PN LR D AR (R
BESG A1 4%

H A B2

I K E S

B PESA R 7
FIT S R RE T
ETREAT —H A

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

O O W B N o U N

9.4 simple fprintf B

simple fprintf BAEUT, FEMEH ) T 7 7 A /M LTHAZ T 5720 OBETY .
HERED &9 JLSME, simple printf P E <R UL AL TWET.
simple printf BAEOEXNIIUTOLIICED N TWET. BT 7 A NVEEET D72
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HOHE 1 5IBUSMNE,  simple printf BAEE FIEROFAXTT.

simple fprintf (7 7 A /NAKRA %, WHfREEX, B 1, .0);

50 TR ) OB THINENHY £
WOBTIE, BHOBEMEEZELREFECHDIECWEST. HHh7 7410 L LT,
output.txt ZHEEL TWET.

Variable x;

FILE* fp; // 77 ANKA U ZDOFIE

fp = fopen ("output.txt", "w"); // 77 A/NEHL
x = 33

simple fprintf (fp, "%d¥n", x.val);

fclose (fp); // 77 ANV&EHLS

ZHISKT BT 7 AL output.txt ~OHNFLUATFDO L 120 7.

3

WROBITIE, WFEOZXOEROBAEAETSETWET. HAET7 7 A VIT result 7
4 V7 N (ZANF) LLFOD data.txt T

Set s = "1 2 3";

Element i (set=S);

Variable x(index=i);

FILE* fp; // 77 ANKA U ZDOFIE

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

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

ZZRT AT T 7 AV result/data.txt ~OHEINFILATO XL H T2 £

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

T7AMIEFEE TR, BNME LIEWEEIET7 7 A V2RO BE "ar L3254
R £

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

RASHEEE 2T 2




9.5 K /IEHROHH]

T 7 4V REXED NUOPT X, IEHEH I RMEHREZFR L, 7 7 A
ZERLET. Z2TlE, ZhbE2MEIT 5 HEERTLET.

91

v (BT V4 . sol)

RN X DR ROFIR Z4HIT 2121, RO X I IZFEE L ET.

options.outputMode = "silent";

iR 7 A NDOHDZMEITHICE, koL oICERLE T

options.outfilename = " NULL ";

RASHEEE 2T 2
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10. ZF D DOHsEE
10.1 solve %

HROFTEmE T 5T, UFoHEAA TR s E

oy

solve B¥UT NUOPT ITHciE l
7.

solve ()

ETNT 7 A WVTHRICEER LI WIGERIE, 707 7 A VOEHZIZ solve BAEAE)
NG G ERIUERICRD £7. - T, BFEOHBEIXET VT 7 A4 VT solve BAEAIR
IZREIR 3 2 MBI H D FHA.

LirL, LFO & D &L, &2 TREGEEEZTT> TV D02 FRIICH R 5 %308
HoET.

¢ RN OB ERONE R RIED.

o O BHIBEEIC W TEkE L TRk 21T D .

¢ ETVDEREEE LN LEEFOREELETT .

LURIE, RNt O E R 2 Fom S 56T

TFT VT 7 AL

Variable x;

Objective f (type=minimize);

f = 2*x;

x >= 5; //#lK

x = 10; //FIHMERE
solve();

x.val.print () ;

i

x=5

BIRIIZ solve BABERTER L2V E, RO XIS IR E TSN TLENET.
ETFTILT 7 AL
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Variable x;

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

>= 5; //#ilK

= 10; //WIHEBE

x.val.print () ;

b

b

i

x=10

ROFT N TIIEHO BB Z ERL T ET.

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

Objective f (name="f", type=maximize)
Objective g (name="g", type=maximize) ;

f = x+y; // BHIBE £ DES

g = x-y; // BB g OERK

pow (x-1,2) +pow (y-1,2) <= pow(0.5,2);

solve(); // WZRIZARASNIZ g ITHATDERKIEEITD
solve (f); // BWIBE £ 2T D&KL ETT O
solve(qg); // BRIB% g BT 2 H&EKILEZITD

WAD solve () 1% HRBBOIREZ B Lok OFEITT, ZOHAITIERZICRASH
7= BRI W TRIBEL A TP ET. 0%, IRIIC BRI EHEE LI Rl b 233447
ENFET. solve(f) T, HABIH £ 2B D by, solve (g) CHRIBEE g ICBIT 55
LN ENEIUTONET. solve () DFFOH LIC L o Thal b2 Thiv o DlE, Z DORERLA
ANCERESNTZET VORNFICHLTTT. ZOZEEMALT, TFAVERKREFE LMD
L EITH ZENTEET

KOBITIE, H#HRK x—y &1 2MZ 501 E % Tk a7 > TOET.

Variable x(name="x"),y(name="y")
Objective f (name="f", type=maximize)
f = x+y; // BOBE £ OER

pow (x-1,2) +pow (y-1,2) <= pow(0.5,2);
solve(); // ERETOETNLEAML

x-y >= 0.5;

solve(); // LORKIABIMATZET VAL

RASHEEE 2T 2
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10.2 ET VORNEDER ( showSystem F%K)

ETNT 7 ANET =27 7 A VESBEL TR L725E, BRYBESCHIKI O BRR 225
WAFLR S NN, FLIROBRV ZZOFE LML TLE I FENRH Y £9. showSystem
BEIE, NDBESNTET N T 7 ANET—F T 7 A ND b EERICHK S LD BRIBEEK
Objective , f#il# Constraint , A Expression , ®#{T%| SymmetricMatrix D
BARHIE#RZ ) LEJ. showSystem BT ToOEXN it S E 7.

showSystem() ;

ROLDIRETTNEEZELET.

Set S (name="S");

Element 1i(set=S);

Parameter c(name="c",index=1i);

Parameter a(name="a",index=1i);

Variable x(name="x", index=i, type=binary);
Objective f (type=maximize) ;

f = sum(c[i]*x[1],1);

x[i] <= a[i]l;

showSystem() ;

T—=4 77 AL dat TERTKDO L S IZHEZ B TWET.

Q
Il

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

o
Il

ZO%E, WOX I AR s ET.

-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]+7*x[2]+201*x[3]+14*x[4]+23*x[5] (maximize)

showSystem DI TIX, LA name= (2L > THZ BNRWEHOLAFNL” YLD £
I, A7V / MIZ name= THHEIZEZTHDBITY &, BRICEDLRIMEDILETDTH
MY LT LR ET. EFROBIC name 5 L7EROET VK LTIE, LTFO X 5 ICH D
SNnET.
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Set S (name="S");

Element 1i(set=S);

Parameter c(name="c",index=1i);

Parameter a(name="a",index=1i);

Variable x(name="x", index=i, type=binary);
Objective f (name="obj", type=maximize) ;

f = sum(c[i]*x[i],1);

Constraint co(name="co", index=1i);

col[i] = x[1] <= ali];

showSystem() ;

H
1-1 (co[l]): x[1] <= 23
-2 (col[2]): x[2] <=5
1-3 (co[3]): x[3] <=4
1-4 (co[4]): x[4] <= 12
1-5 (co[5]): x[5] <=1
obj<objective>:13*x[1]+7*x[2]+201*x[3]+14*x[4]+23*x[5]
(maximize)

showSystem PE%T, SIBUCHIHNAZGA2 2 & T, £OHNKNDOAEZETEET. K
DX 91T showSystem BIRDOFIBELEL LI-E, UTHAHEhShET.

showSystem(co[1l]);

i

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

SIS A H 2 55T, HAISE2H0X0HFLZHIRIEL 2L HTEET. ROH
TIX, coll]l,col2] DIEROHEZHITSHETWET.

showSystem(co[1],1<3);

7]
1-1 (co[l]): x[1] <= 23
1-2 (co[2]): x[2] <= 5
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FIEEMEHFICHK LT ShowSystem PA¥E WaiGma, UFRHAShET.

SymmetricMatrix X ((i,3J));
X["1,1"]=2*x[1];
X["1,2"1=1;
X["2,2"1=x[2];

X >= 0;

showSystem();

i

SymmetricMatrix{
elem#0 X[1,1] 2*(x[1])
elem#l X[1,2] 1
elen#2 X[2,2] 1*(xI[2])
}

>= 0

10.3 A/ EK

ETFNVPOER Parameter (X, E7 VAT 2B CHEE I, EIAZICITZE RN ATEE
LRV ET. AL, RT AN v/ EEEEOGRIIIEE A RRREREED TET VEE
LT, BTEAE LR 2T 25560 ECES. TOLOHIT SIMPLE (T
VariableParameter & W) A TRIAER ML TV ET.

DAL R PR ER OE MBI T . #7e BB OB EZE LR 6, EHWNRETA
REFIR Cd 5 “IREHAME A BRI E 7. ZOMBIZRT 2ET VER E VAT Al

RO L DT F7.
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Variable x,vy;
VariableParameter a;

Objective f (type=maximize) ;

/] PIAETERK

f = —a*x+ty;
pow (x-1,2)+pow(y+0.5,2) <= 0.25;
options.outputMode = "silent"; // HJJHH
for (int 1i=-5; 1<5; i++){
a = 1i;
solve () ;
simple printf("a = %d, x = %f, y =
a, x, vy, £);

EFFED X HIZ variableParameter [T ® Parameter & &L [AFRICETIVERIZfEH

IEEITEM OB (HE a) Dy UIFERVETOT, BEKE LTH a T D y

TAHZENTEET.
IR OERFLNET.
LT, ERROET MK 5 R T

a = -5 x=1.490290, y = -0
a = -4, x =1.485071, y = -0
a = -3, x = 1.474342, y = -0
a = -2, x =1.447214, y = -0
a=-1, x = 1.353553, y = -0
a =0, x=1.000000, vy = -0
a =1, x = 0.646447, y = -0
a =2, x=0.552786, y = -0
a =3, x =0.525658, y = -0
a =4, x = 0.514929, y = -0

.401942, £ =7
.378732, £ =5
.341886, f = 4
.276393, £ = 2
.146447, £ =1
.000000, £ = -0
.146447, £ = -0
.276393, £ = -1
.341886, £ = -1
.378732, £ = -2

.049510
.561553
.081139
.618034
.207107
.000000
.792893
.381966
.918861
.438447

VariableParameter (Zi#% D Parameter LT, A EFVARELFELET. T /1%
EFmTDHEEIL, VELED Parameter % VariableParameter &35 2 SI3bEF TR &

Uy,

RASHEEE 2T 2
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B LY V7N NUOPT

11. 5581k Y v N NUOPT & 1%

s b Y /L8 NUOPT 1XET U /53 SIMPLE X° MPS 7 7 A MEA TRl &1
T HEHE R Z MR < 720 OEE T NUOPT IZBEART LI XAZHLTEY, 1§
IRV Z R O Z &N TEET.
K~ =7V T, KiE /L8 NUOPT SHI T AW, fiE(b Y L
NUOPT DENEZ i3 2 S HbERE 2T L £ 5.

12. E¥EH T

HELEHEIRIEDY NUOPT THEDNIZS G, RIEHILMIEIO —MFEEIc s
£9. UTETO—4ITT.

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

12.1 703 Y X AEFOH S

PROBLEM NAME /& & 2ETNVDT7 7 A4 TT. ZOFITE a EWHETLVE
fEVVCUNE D, NUMBER OF VARIABLE % A4 variable O#t) TT. ZOHITIX
B¥ens 2 i 9. NUMBER OF FUNCTIONS ¥ [BI¥on¥k) <F. ZZ T3 ) Bk
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ik, BAUBEEK objective , #8I: constraint , I Expression £ T&EEWRL
F79. Zo6ITIE, B 2 M (HROBE 1 M, #K0 1 ) Y £9. PROBLEM TYPE
RN B IMERTRE ( MINIMIZATION ) 72D KL ( MAXIMIZATION ) 72D
MaFRLUET. METHOD 1& @ LEHEICHWT T Y X L0fHE] T, Zof]
TIEAREEH B E AN AL ( HIGHER_ORDER ) W TWEJ. STATUS (X [ NUOPT O
FEEKTRHORE] T, ZZTIx opTIMAL (ki) CHASHTWVWET.

VALUE_OF OBJECTIVE & THABE¥DfE] T9. RESIDUAL & [[AEHE TR0 itk
ZfF) OF%7%, ELAPSED TIME (sec.) I [RARICE L7-KF#), SOLUTION FILE ¥
WA SNDIRET 7 A NDLARFT ZEWRLET. WHINDMRT 7 A VOL4RNE, BRER
REICL VR £

12.2 ARIEICBIT AH T
WRIEZ W7 LT U X AT, FETRBOHTINRLLTO L 912720 £

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

<iteration end>

<preprocess begin> & <preprocess end> DI FHIZADETOLELD
#1T4%, <iteration begin> & <iteration end> DORENINHFHEDEITERL T
WET. FHROEITHICERINOIET (2.4e+001, 2.7e-005 72&) (TRt
DIZAET, ZOFRFFZNNFROEITL & HITHED L T <HRFEZRLTOHET.

12.3 BEKEE, HRHIRE, 7ue x4 —_"—izBiF 517

BAKE, BoE, 7a 24— "= HWI=5EI12E, FETEROHE DN TD L)
2720 E£9

<iteration begin>

<iteration end>

Ry MIBEEREOKEOHEITEZR L TWET (1 2O Ry M2, HEIOKEZRL
TWET) . F7z, CF 1137 =— X (Rl bETTREMFERRIREE) 7D 7 = — X (At fig
PEFRIREE) ~DEBOHF AR L TWET.

MBI, ZWREEEZECS L TCHNEED O 7 8 A F — N —

(options.crossover="on") ZHE LIZHAITIX

HRASHEEE 2T 2
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<iteration begin>
res=2.4e+001 2.7e-005
<iteration end>
<iteration begin>
1222

<iteration end>

1.4e-008

12. 4 HIFOFERRIE Y VN (wesp) (BT 5 H A

HR TR Y VN (wesp) & AWTZHEITIE, FITRAEIC

w,

[V 7 MFIORF VT 4l DBERFRINET.

NIRIEDOREFRORICHERIEORIRF RN H N E T

[ BARICH1T 2/ ~— Rl

<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= 0.01(s), iteration= 1
(hard/soft) penalty= 70/1314, time= 0.01(s), iteration= 2
(hard/soft) penalty= 52/1320, time= 0.01(s), iteration= 3
(hard/soft) penalty= 38/1282, time= 0.01(s), iteration= 4
(hard/soft) penalty= 19/1259, time= 0.01(s), iteration= 5
(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
39.10/39.10(s)

267557/267557

# cpu time =
# iteration =

<iteration end>

HHOEWIZI®RD@EY T

FN

EIR

(hard/soft)

FER S NRICEET 5
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penalty=fH& 1/f8 2 1 ~— NHKER R, B2 Y7 MilKER &
time=fl 3, iteration=fH 4 {H 3 : FREFFH, fE 4 @ KEFEK

#penalty=... e BIRDF VT 4 fE

#cpu time=... e B3 LR DRt ke

#itereation=... e B AR BLIRE D AR R4

#status=... KiEE 1D ELH

RAOHEE THA SN TV DRI BRSNS EICHNET. MK S

PR E FRITELE U8,
PBRBRO— A2 & LT,

HEIMTONTWVWET. A¥ - ba—UZXT 47 A2L5
R OB IO FE I 72 F9.

HFNCE I — FHRIPMSEEL TWD5EIE, RO K5 R hice b £,

<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 fHIZ, EI—FHOEREL IS ET.

(hard/semihard/soft)
penalty=f& 1/18 2/1# 3

A INT-RIZET 5
1 — FHfEKE, E2: '3 ,— NfEKE
i 3: YV 7 MifIHDE R

HRASHEEE 2T 2
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12.5 i REEICI T 5 H 7

REBEGHERELZ < HEE, @, BPNICOBIREESESSNET. TO5EE
DIATREIBO HINFTIRD & 912720, RKBOMEITRI A HERE TS £

<iteration begin>
.1.2B
up: le+50 lo: 8.6617e+05 time: O.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
1len:359 #prob:1009 #piv:4223

#2 up: 9.0746e+05 lo: 8.6655e+05 gap: 40901 time: 6.6s:mem(Mb)=4
1len: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

1llen:2756#prob:689%6#piv:11802

()
1len:2680#prob:58708iv:65012
#47 up: 8.7972e+05 1l0:8.6655e+05 gap: 13161

time:174.4s:mem(Mb)=43
llen:2167#prob:59374
piv:65851
up: 8.7972e+05 lo: 8.6655e+05 gap: 13161
time:180.1ls:mem(Mb)=43

len:2169%prob:609904#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

1llen:139%6#prob:644504#piv:71062
#50 up: 8.7843e+05 lo: 8.6655e+05 gap: 11876
time:192.2s:mem(Mb)=43

HRASHEEE 2T 2
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BATIE,

¢ B LWETEMRA DT

o FTEAE Y 2 50Mb PLEAH) L7

¢ 60 okl L7z

DWFT IO S AN - X ) SvE T

FLWEEMMPEONTHAE, THIC#"BERSNET. "Ik < K5I TE EMF
DFESTYT. TNUNDOLEITITHOHEADRDH D .

L DIEH OFERIZK DY) T

FR Bk
up H A BE D L5UYE
lo H B D T 5FUE
gap ETRXYy v 7 (EFYE - TAYHE)
time Rk (7))
mem (Mb) BEHAEY /) FEAEY RICHHAEY &
, BEFATL CWDEITHEECHEACE 27 r X A Y K&/
avail (Mb) .
EAEU DRV KR
llen DEBREEST DI A FORS
#prob 1R O -
#pivot BHEOER Y MK

FATHREIC L > TE " mem"OFRRD [ERXAEVITHDHAEY &) Z-dHy, BLO
"avail"IHIIR R INERA.

ZOMETIEER 50 MO EMMARE Y, FEOEEMRD TR ¥ v 7L 11876 T
ol Z RPN £
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12. 6 BIRANMERF D a— U U THIEY VN (xcpsp) IZBIT DT

IR & AP 2= TR Y VR (repsp) WA, FETRAE O H 113 LA
TOEITRVET, BHBEEOREIZL > T2 EOHNNH Y £

12.6.1 52 THZI&R/Mb

<iteration begin>
(soft) penalty= 18, time= 0.00(s),iteration= 0
(soft) penalty= 17, time= 0.00(s),iteration= 2
(soft) penalty= 16, time= 0.00(s),iteration= 3
(soft) penalty= 15, time= 0.00(s),iteration= 4
(soft) penalty= 14, time= 0.03(s),iteration= 6
(soft) penalty= 13, time= 0.05(s),iteration= 8

HAOEWITRO@EY TT.

FoR LS

(soft) F R ST fRICEE T 5

penalty=fH 1 fE1: Y7 MlKERK &

=
N

PRI, 3 RAE R

time=fH 2, iteration={E 3 1

HRUBSEUINETIE, Y7 MK E LTHROATHWET O T, BRBEROMES Y 7 Ml
FNENEICS R TVET.

12.6.2 WHiBhx/ME

<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

HHE OBEWRITROEY TY.
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R B
(objective value) FEAR SN fRIZBEIT 5
value=fH 1 il 1 HABISE R L)

time=fH 2, iteration=fH 3 fH 2 : BB, E 3 : KIEREHK

EFL 2 SOFIRT, HIKIFER Y N AOR L FER, KBS EHSNLEICENET. £
DRy, FEPEF SN2V EFIRMPMFIET 2 RICEB W THHIITER Y v SOl & R T.

12.7 SATA R E R HIERE ( iisDetect ) MM

77 4V FOFEETIE, FITARARMEA RIS S iisDetect & FHINL DA HE)
RN B X4, FATARATREMEDIRIK DBRR 21TV, ZOREREME T 7 A /L OIS
HET FHIRFERRE Y VNSRS E RV 2= o ZREY V- MERRLSN . 2
ZTl¥, iisDetect HERENEE) L7-HEOH IR LTI L E 7.

FOETARR (TET VT 7ANG lp.smp & LET) ICEDPNZBRIEFHERET,
FATARAIRE (WK &7 I fig7e L) T,

Variable x,v,z;
Objective f (type=minimize);

f=x+vyv + z;

X >=y ; // IIS
1+ 2z > x ; // IIS
y >= 2 + z; // IIS
X + vy + z > 0;

FKRBEETNT IIS" D~ —7 BAWIZHIRKEED & D—2%BRE L THIITAR
ATREMEIIARTY L E 3728, T _CE&MET %, v,z WHEELEEA. T2, ~—Z7ShTW»
IRV EAR DFIFIFUTEAT AR ATRENE & I EBHR T, BRET D, LAaWZrnb s, MEX
FATARAETHDLZ bbb 7.

iisDetect HHREIZZ D L 51T, EATAAMREMDJERE & 72 > TW D17 DM

(Irreducible Infeasible Set : IIS EMHINFET) ZRFELCHAOLET. —
(CFEATARATRE QRIS DWW T TIS ITEEAFEL 905, 207 /=3 X AT AREZRR Y /)N
IRLD (FEATHDITNDRN) bDERDD L IR 2—Y AT 4 7 ANEAIH
TWET.

ZoORMEE Rl &, UTOXd B snEd.
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ERROR_TYPE <<NUOPT 11>> infeasible.

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

FNEFNOHENIOEWRIL, UToLH12%0 £

ZA bV fER ik
DETECTED IIS SIZE B &N TIS ICE ENDHITOHK R EIRE 0D -
CEENTVDITICEEN DA
(#11S_RELATED VAR) \I,ISW A fricasEhon S HIIRE O 7
B B D%
INFEASIBILITY OF IIS  IIS @K TOFEITAFRENE I IRE D
NO IIS FOUND BY I1S RO PR IRE D
11S MR OFIN O FRENED & 5
(#NONLINEAR CONSTR.) B RE D A
B FHERIE IR DEL

ETFTIVICHBIEORXNEG ENTWIEEE, 1Is OIEMRBRHEIITE SHA. TOHAIC
1, ~y FENTIE IIS OMHE IO - DI K LT LW H A v —U 38, FER
B HIFINN DB D032 Rm LET. BlziE, ROETFT T HHEINILLTFO X H 127
D E9J.

Variable x,v,z;
Objective f (type=minimize);

f=x+vyv + z;

XXX >= y*y ; // IIS
1+ z > x ; // IIS
y >= 2 + z; // IIS

X +y + z > 0;

i
ERROR_TYPE <<NUOPT 11>> infeasible.
NO_IIS FOUND_BY NON_LINEARLITY
(#NONLINEAR CONSTR.) 1
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12 .8 EEHEHINA—E

LIFE, BERACHI SN ONEDO —H T,

ZA bV FREH, e
i SIMPLE i : E 7 /L4
PROBLEM NAME R4 .
- MPS hi{: TITLE DINE
NUMBER OF VARIABLES ERDHEL

NUMBER OF FUNCTIONS

B (BB~ &
Tp) DI

PROBLEM TYPE

minimize (F/IMb)

maximize (EKAK)

METHOD W U7kl b ik
FHELELTZ T — D
ERROR TYPE - T T —RAERF DI
optimal (Fi#)
STATUS non_optimal
(BciliC7euN)
VALUE OF OBJECTIVE EEBLCEN(
ITERATION COUNT AR IR W RIED 7
FUNC EVAL COUNT B % oD R =1 % W RIED 7
FACTORIZATION COUNT ITHN D3RI 5K W RIED 7
i Jikd PR SR A O 78 R .
RESIDUAL f - SRR E 1 LASH
=
SIMPLEX PIVOT COUNT HREO AR HRIED B
PARTIAL PROBLEM COUNT 0y R IR IRTETE D
BORF HLRIE O AR R .
DUAL SIMPLEX PIVOT COUNT 15 IR IRTE LD
PENALTY HAHOXHIFELE  wesp/repsp RO 7
TERMINATE REASON RIS TR wcsp/ repsp 1RO 7
HEni 118 128 .
DETECTED IIS SIZE B o " 1s R E BN IRE 0D P
- FENDHITOHK
IIS IZEFENTWD
(#IIS_RELATED VAR) TICEHEENDIERD 118 FFEMRIRFO
%
INFEASIBILITY OF IIS I1S BIRTOEITA 118 FrED 7
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Al RefE
NO IIS FOUND BY IIS MHRDIEIN 118 FrE KRR O 7
11s RHRDOJHIA
(#NONLINEAR CONSTR.) DAIREMED & D IR 11s R RIRED I
TR D%
TIT4ET 4 DR
NUMBER OF ACTIVITIES " rcpsp D
NUMBER OF RESOURCES EIDOKEKL rcpsp DH
NUMBER OF PRECEDENCE JeATHIFI DL rcpsp DA
NUMBER OF IMPRECEDENCE ELHTEATHIRI ORI repsp D7
— ik D JE K D
NUMBER OF GENERAL_ CONSTRAINT " rcpsp D
NUMBER OF MODES F— NO#REK rcpsp DH

12. 9 FEHEH S O

UTOREEITOFET, BEENCHNSNDEREZENILR2NE D ICRETEET.
MEFEZT2oH0 F7.

—DL, NTFA—=HT7 7 AL nuopt.prm I[ZFIRT D HETT. nuopt.prm WIZLL
ToXoZRB L ET.

output:mode = silent

H 9 —2i, SIMPLE BT /L7 7 A VNIZEINT 5 HETT. T /7 7 A VNIZLLTF
DEHICFEBLET.

options.outputMode = "silent";
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13. A7 7 A )V

NUOPT (I LEI R OFEMER LT 7 A LN T 7 A VTHAILET. a~v R
74 T NUOPT Z BB L72HE, T V4 .s0l EWIRT 7 A NVBER S ILET.
GUI Z M\ T NUOPT ZHE) L 784, result 74 /LZLIFIZ solfile.txt &
VRT 7 A NVDMER S ET.

HEBIE LT, ROBIEICHT 27 7 AV E2 L TN ZEIZLET.

oMb =3x, - 2x, —4x,
FfE x+x,+2x; <4
2x, +2x, <5

2x,+x, +3x; <7
x>0 x,>20, x, =20

13.1 §EEE Y

i 7 7 A O GHEEBSITEREH TN D SN ONE L, RSEOERNPH DS ET.
Bz, LR oOpEA B EEHANGE higher TRWEERO, 7 7 A4 L OFEHE
X, RO X O £

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

LRCHIEZ, BAE simplex THEWZER, 7 7 A VOEEHE/MTIRDO L S 1T720
F7. ITERATION COUNT, FUNC_EVAL COUNT, FACTORIZATION COUNT &) {743
FRI NV D D Y |2 SIMPLEX PIVOT COUNT & W9 1T BRI D K[ A F R S
£7.

HRASHEEE 2T 2



111

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

ERAEICE N TERZ T X TREEHICE LoMEL, 2RESE+ BIKE
simplex ZHWTHW-5GE, HSEREEDOH MO PARTIAL PROBLEM COUNT ,
H 0 IR A i < 72 90123 L 72 RO HLAYE O JCE [RI%L DUAL SIMPLEX PIVOT_COUNT
BHAENET. SHEREEEIT- 725512 RESIDUAL NER SNV O, HHHAEIC
BOWTIHREM S (A A GE) BRELTND L IEW X720 0T, RESIDUAL O
B2 BRIBIEUEDIE L S 2R RE LT 6720 2T,

NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE OF OBJECTIVE -10
SIMPLEX PIVOT COUNT 4

PARTIAL PROBLEM COUNT 3
DUAL SIMPLEX PIVOT COUNT 6
ELAPSED TIME (sec.) 0.017

13.2 7 7 A NV DOEBERRED

o\
o\

o\

% VARIABLES

o\
o\

THAE DT b7 v T ) X DE IR 2L OE, KU O L FIRAFE S
ALTWET.
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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 &8 Dff), STATUS (X IEHAEA ETFROWVTIITAE L TWD0OREE],
BOUND 1% D ETIR) 2R L TWET.

BIZIE, v# 1 DOIEEDITIE x1 WO AETOEEDME (2.5) &, TR TRICH k
FRIZHEZEL < 2o TV Z & ("FREE"), feW\ T X1 IZHR SN2l O (11N) 23R
SNTWET.

B ORIEE T STATUS OEKREZLL IR LET.

K2R XFF R

LOWER T ERMHIRITAST A (FIRAIFIDY active)
UPPER ERREFINC AT A (BRI active)
FREE ETFER, WIS HAML TUgn
INFS ETFRAZERLLTND

INFS ii&fﬁhE’UQ@EOD CORECREE S BT TR LRI ShET. Zhan
BENDHGAEIE, == SnET. METERISEITI THEEA.

F7o, BRI E A7 a— U ZRE Y VN (repsp) ZAWTZGEIZIE, BHOE
3%, LIRSS LET.

ACTIVITIES

o  o°  oe
o  o° o

Bl 21,
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%% ACTIVITIES

NAME MODE [ START/END TIME ]
V# 1 sourceActivity "DummyMode"  ACT [ 0 <= sourceActivity <= 0 ]
V# 2 act[l] "A does" ACT [ 6 <= act[l] <= 12 ]
vV# 3 act[2] "C_does" ACT [ 0 <= act[2] <= 11 ]
V# 4 act[3] "B_does" ACT [ 0 <= act[3] <= 8 ]

DEIRHIINH>T-HAITIE, MODE 28 77T 4 ETF 4 DN I NLE— R,
START/END TIME N7 77 « ©T 4 OBAMGFEL], K THAZERLET.

13.3f7 7 4 VDO EEBERRED

o\
o\

FUNCTIONS

o° o

%
%

THEE DE T EE LT 3 ) A AEIERFICBIT D L 20N ES (v Ko
FTAR) OENRFTRIB SN THET.

%% FUNCTIONS
NAME  VALUE STATUS [ CONSTRAINT/OBJECTIVE TYPE ]
F# 1 f -10.5 FREE | OBJECTIVE (MINIMIZE) ]
F# 2 gl 3.999999999 UPPER [ gl <= 4 ]
F# 3 g2 4.999999998 UPPER [ g2 <= 5 ]
F# 4 g3 6.499999998 FREE | g3 <= 7 ]

VALUE 723 [B8#(DfE ), sTATUS 23 TBIEELY EFEROWTAUSATIN L TV D D DIRRE S,
CONSTRAINT/OBJECTIVE TYPE 7% [BI# EFIR) ZR L TWET.

F# 1 PHIEEDITITIE F &V D ARTORE (HRIBIE) OfE (-10.5) &, Zhddiik/h
b &7z ("MINIMIZE") BRIBIECTH D EIVRENTWET. F#2 »HIEEDTT 61 &
WO ZETORFIROMEN 4 TH Y, TN ERIZELL 72> T\5 Z & ("UPPER"), it
WT G2 ISR E MBI ([] M) RSN TVET.

BEE () OIRREZ /R STATUS OEREZLIFIIRLE7.

‘AR L BRI AL CTZ O FFATVET .
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Ny S RN

LOWER T ERMHIFITAT A (FERAIFIDY active)

UPPER EIRAFNAT A (EIREIRIDS active)

FREE ETFR,  WIHUIZ B LT e

INFS ETRRAZERL L TWD

TGIN Y 7 MFIDIHIR A3 R L TR

TGOUT V7 MHFIDHFIZERL L, T o BREAEL TS,

INFS (XU 722 PR o B RS i

13.4 87 7 A LD LEFRR, S5 L /5T 2 DB R

it 7 7 A LD

AR TR L BRI s g+,

BOUNDS

o o°  oe
o  o°  o°

Bt FRNTITELD ETFIR &IOS EE, £

CONSTRAINTS

o  o°  o°
o o° o

7Bt <FRTITHIFIAD LT IR EBCFEB N TN ENF RSN ET.
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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 ] 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 X CONSTRAINT/OBJECTIVE TYPE 7% [ L FEROFESH], DUAL VALUE
0 DB AR OE] 2R L TVET.

B# 1 OITTIE, x1 (T DRI FERAK) 0 <= x1 THDHI &, FLDOIHE
BPEIE 0 THLEWRINTVET.

PO TR AR D ETFRA B2 B S E7z & &0 BB LS 2R
LTCWET. BEHITRNL, % KU T T4 A, £720F reduced cost & HIELAL,
ZOEARKEZIND ETFROWVWTNN active MERD LI IZHIWITH ENTEE
7.

fR7 7 A 1O PR ERE PN

1E TERHFINCATE (TIRAFI2Y active)
= IR AT A (BRI active)
/BRI ME ETFR, W s AL Tz

H R BIE D IO ZE AN RIS DA I IFFE R S E 7

13.5 7 7 A VD FEITRAIBEMEER H /15

iR 7 7 A NATIE, FATAR RTREERR HHIBRRE I & - THIE S u7z TEITAR AT RE 72 il KN oD
BHDSNET. ROEFETZ M LT, BLTORABHT 7 A MR ESNET.
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Variable x,v,z;
Objective f (type=minimize);

f=x+vyv + z;

X >=y ; // IIS
1+ 2z > x ; // IIS
y >= 2 + z; // IIS
X + vy + z > 0;

=7 7 A VT
%% 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)

FROX I, IISICEENHITOHKIROLFINH I SN ET. NERIUHKE-> T
HENTWETOT, X%zwmﬁi%%wﬁﬁ&iﬁﬁwiﬁ O WIFHRIEDOLEME
OixE UBRICH D ESNET) 1862, 4%, HNROMETY. INFS &~—27 013 51T
FBIEOLEBMEOREIZIBNT, ETREZM > TWAITTT. ZNEMHLE Y &35 L,
IIS DEFHND, TIIZHNLTWDITOIENLDO VTN, LET. 11s BHICEI L
e a DEBOREIL 11 IZEENDITOEROGEHP b/ <D Ko IiThihvE
T ZORBRD 1IS IZHEENDITOEKDOGED, HER BN D
INFEASIBILITY_OF_IIS

SV T

FATRATREME MR I SN2 E 1L, FAT R ATRErE D ZEA & B 2 245, BI% oD 403
TrAMIHAESET.

13.6 7 7 A VD — FHilH, &I N— FHHBIOY 7 MilKRRE

TATY XL E L THIFTERRE Y L) wesp 2 VTV DA, iR7 74 VL, &
KHITH 729 2 L D TE TV — FilK), ¥ 7 MRIBSH D S E . ks 38>
TNTT

g7 7 A4 N
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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

FRROXIIZ, ~— R, V7 MK THZ SN TR0 DODHBN— RifilR), &
I— RHlK, V7 MIKOIRICE R SVET. &7, fXosan, 247 (~v—F:
HARD, &I/ — K :S.HARD, Y 7 b : SOFT), BfEDME & HIK, EXE, VA (V
7 MEFIDR), XFAT 4B (V7 MIOR) ZRLTOET.

ZOMHEITIIAN— FHKITH S 246 FH OHIK) (model.smp:83[6]) 7230 TI A,
ARILLEERBRITIHRNDT, N— FKEROBERER 1 ThHdD I LR ERDNY
E3

ERTENS40DDHIK (model.smp:152[1]) DLRIDOHEIZ (u) &HDHDIE, =
®ﬁ%ﬁLT@ﬁ%T%U,@ﬁbf“é@iﬁﬁ@i@?%é_k%mbfwiT(2
EVH ERRICR LT 3 LW O fiEI->TWET). ETRHEKO FRIGERK L TWAHDT
HAUTHFI DA RIORZRIT (1) ERRINET. V7 MKIZOW T, EREICREIN
eI A N EENT 2 E T&;é [P NT 1) ﬁ)%b&f?‘%réhiﬁ“ il 7 R > v
Nwesp %, — K#lF, B3I —FHPOEKE, V7 sXFTLT 4 DOXF LT 4 DE
FHE A R/ ME L E T

windows RRTIX, F—DOWNED “wespout” EWILHIDMEAT =7 ML LTH
JEN, GUI MBEBRTLHZ LN TEET.

13.7 7 7 A VDR BMTIIRL 2 R RE

o\
o\

o\
o\

MATRICES

o\
o\
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ThEE D mI2IE, HaEfb 7 /v 3 U X LMEIRRRZ I T B KPR T DB 5 DA FEIE S 4
TWET. ZOFHBIE, T AVTHIMTAIZER LTESGEICOANBL £7. BEHOHIT
i, FIEEMEHFKIPFELRNDT, 7 7 A WV ZOHBIIHBLL £ A.

Bzl BARBIE LT, ROBIEICKT 27 7 ANV EBEZET.

BAME X, + X,
A

2x, 1
X = >0
1 X,

OS2 7 7 A ND 55, HFATINCET 282 TRO L5 ICHh S E T

MATRICES

o  o°  o°
o  o° o

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

VALUE (% 178050 E] 2R LTV ET.
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NUOPT DEAHEHE 7T Y X A

ARIETIX, NUOPT T HFOTE LI MEBEOHP, NUOPT MMEx CW\WaD 7V

TY ALzFNEL, TNOLOMGEREGE AT, £, 7TV XLOREHTIELRL
E3e

14.1 BOEFHBERE—&E
NUOPT TlE, ATOX D 7B EREEZR VL > Z LT £

LP (Linear Programming:#RiEETHEITRE)
H AR & BN T X TRIE CTH LT, BEEEREEE RV HDTT.

¢ MILP (Mixed Integer Linear Programing:?ﬁzé%ﬁ(%@%%)
HAUBIE & IR T X THRIET, BEER LG HDOTY. MIP (Mixed
Integer Programming) &FRIENLD Z & HEWTT.

¢ MIQP (Mixed Integer Quadratic Programming:?ﬁgé%ﬁ(:ﬁ%@%%)
R TN TEIE, BB BT, BEEHEZ S b D TT.

¢ MINLP (Mixed Integer Nonlinear Programming:fﬁsé\ﬁiﬁ}ﬁ@%%@%%)
HilFI I L O H BIBIED IR CHREE R S Tb DT .

¢ CQP (Convex Quadratic Programming: i _IRFHHEIRLIE)
H BRI 7 ik BA%L, HORARTRTHRIETHL LD (72721, BB O
HFOEFET TN BREEO R/ MEIZRETE S D) TT.

¢ CP (Convex Programming:MatfiHE)
BB, HIRIRICIERIE e b O EENTWE T, FEATAIREEIRAN LT, BRY
BB D5 DA T T2/ B BB O/ MEIZ IR A T & 2T
I TIHEBEEERTIEE RN LDESTVET.
HIEEEF R & (EHERE O —E Ty, I ZIZIEE O EEA.

¢ NLP (Nonlinear Programming:3ERRfZEHMERE)
ERELIANT, SR E S F DR O IR EHE T,

H

¢ SDP (SemiDefinite Programing::1EEEHHE[RE)
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TN O IR E KD &2 oM e AT HiE R T

¢ NLSDP (NonLinear SemiDefinite Programing:FERREE1E E M E[HRE)
1THN O IEEESZ S F, 72300 BB - filf=NIZIERE IR & £ 15 RiE
T

¢ RCPSP (Resource Constrained Project Scheduling Problem:&JRiil#I+}
EATVa—V U 7RE)
—EOEIRHKIO T T, WD LI AEEDR - & TRAZWRET HETT. —
MR DOFEFGHIE (MILP) & L TRER T2 2 & b ATRETT 28, FrBkRiLiE&1T O
CEFEHRKIMGE RS 22— TRV VN repsp I8 &V & EICEIT AT REMR A
BJHrZENTEET.

142703 RA—&

NUOPT XA TFO L 57T Y AL Zfiiz COET. R LOMELIL, T3 X
LERETDHEICHWET. Iy aNOEAE, BE¥EH I METHOD & LCTHIIEN
5EH0OTY.

¢ simplex :HL{KJL (SIMPLEX)

FRIEEHENEDRE L L TE S BBV TV D FIETT . KREFERECIINRIEIC
HERICH Y 908, FIREREMD R E 0 JREANCNRIE /SN RIEL U bEREE T
7.

B ENEESTOMEICH LTHRET D &, HIREEZ DR IREE (Branch and
bound method) &) BHHD 2R THE D IK LT T, IilEMEDRIED & DB
ZROES. KREBREIZ IV TRIEM AN LI R EITIE, "cross:on" LEFEL
THRIEND D7 B AF—"—=%HN D DRHEFTY.

¢ asqp : AL (ACTIVE SET QP)
R E AR, iS22 kGBI O BB AL T, 1 IS, B KB
BT, —ICHRTE (ERPRHETE (Line Search Method)) (2450 £9775,
* RN THIKIADOE D T (D720 (1/10 UIF) S8
- BHBE O~ ATHINEITIITH 555
WCIENSIE L D b O E T, £, BEGHEEICSHE L TV AT, &
BEBNEENTND " IRGHEREZE 2 &N TEXET. "cross:on" L f5
ETDHZETHNEENLD I B AT — =% f\\5 Z LN TE DT, KM
WX L Ok E R A RO D Z LisTEET.

HRASHEEE 2T 2



121

*

higher :##/EFHEIRIBEEH N AL (HIGHER ORDER)
FRIZEHENE IR L L 72N YA, KBS sl Ofigyk & U Clidk b ¢
9. BRIE LE, ATRERSEARIIRE W FHA.

Corii) 1

¢ lepm :[ELfRFRFRANEIE (LINE _SEARCH_EPM)

¢ line : (IHAR) EHRFPRIEN AL (LINE SEARCH)
— i oD E e R RE 3 FTRE AR N < S TTF. RN TH D Z &b o
TWAIGAITIHEEERE LY b @EE T3 IR WEH O BB L TR 00
WaIE (Lipm), ShsiiE (lepm) (IR L CHEA B WRIHIEL S ST
HHEIETHL ZENRENTVET. [BRONAIE (1ine) 1%, LLATO/N—
TartDEBEEERAGEICTRALL ZE W (Ver. 7 LARTOWSATE 1line & Ver. 8
LIBEDONRIE 1ipm TlE, AV v MEBOERNE TR - TBY T OT, FiR
LIHR TR R LR EEZ D560 £9).

¢ lipm : HRERFRIE (LINE_SEARCH_IPM)

*

bfgs :#==— L (BFGS_LINE SEARCH)
W= o — P AR K » TR 2 RO 2NRIETT . "bigs”id~y EITFIO
IRATANE BATHIE LU TREFL £ D T, /N (50 ~500 225 T) 72 IR
B REIZE LTV ET.

*

tipm : CHAR) fEIHAEEAN AL (TRUST _REGION_IPM)

tepm :{ZFEEESN AL (TRUST REGION EPM)

trust : (AR (EHEBEBIEN AL (TRUST_REGION)
RBUEZR & D %5 Te— M O IR & HBI R I 8 ] ATRR 22 NARIE - AMRIE TS, IR
WHEIPHO RBTEIC 3 L CTHE 72 O33N AE (tipm), ShAdE (tepm) XREEICKE L
THAREWIIMER S LN TV AL EICA TH L Z PRSI NTWET. HIR
DOWHRIE (trust) 1E, BEION—Y 3 v EOBEEMADHEICTHALZE 0N

(Ver.7 LIRTOWNAIE trust & Ver.8 LIEOWNAIE tipm TiE, AV » FEEEK®

ERPET RS> TEYETOT, FRE IBRTIIR R DEREEZ 256N TE
WET).

*

*

¢ lsqp :EARRFRIEICHES < BIR IREHEYE (LINE SEARCH SQP)
W= o— B UERIC Ko TR 2 K o 2 BIR ZIREHENE T, /N (50~
100 L) ZedEp Rt BRI @ L Tk
BIREIZ X - TITEMRER N AL /S RE (Lipm/lepm/line) KV HLEMICTLY
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HEORWREZES ZERTEET.

¢ tsgp :ABEBEIEICIS < ZR IREFHEVA (TRUST REGION SQP)
TR R £ O EE 2 BIR TIRGHEE T, KB b D a2 G Te—ik DR
BRI @ ] ATRE 722 AT, —RICHRIE R D B TT A, BBIc k> T
FAAEL D bLREMIS, JVKBEORWREZEI ZENTEET.
EE O LV bHFIEE N L NG EITIIN AL/ S RE (tipm/tepm/trust) &
Db EERGENRD Y ET.

* lsdp :MUENIEEMERTEEEI 63 D TV AL
M O IR E AR 6 2 RO NARIE T, BAVBER - HlF U HEid %
HIMETHDOMER DY £ WEHTAY v MNEROHFEZITOEEA.

¢ csdp P IEEAEFHE BRSO R
B ARSI RIS T, R SRR 7 e 1 B R Lk 5 2 S Bk N AR
TY. ZOBOMBIY, WL EEHAEME TR T 5 LN TEETR, 20
FERSTITPERIRETEET. WETA Y v FEBOFE AT /Y 1sdp
LRV ET.

¢ gnsdp :#E==— b UiEE WTOIERIE R EMEEHE R 54 D RO PARE
HRIBI% - IR AUS FERIZ IS B3 % 1 A IR 6~ 2 RO NRIE T
T AUy FEBOBE T2 RAET 272010, FE=ma— b Eaf AL T0ET.

¢ wcsp :HRIFERERIE Y LN (WCSP)
FERRZ: (R | 7 —T ORI X D HIF0FE RfE 5 7 v =
URXATY. T L HEEMARE DD TIEd 0 AN, KBS B E 3 m R
BT L, FERICEEICIAT R REME OEfR) 2R D Z LN TEET.
BRI O I % BT, IDOT X TOEBIZ ERE TR S 5B L TOHRAR)
TT. HAOREL, HIHRICEAEZBRET D ZENTEET. FIROERIL, H—
RH#F), &I —FiflK, Y7 MFO Z/EE N H Y 7.

¢ rcpsp EWREKIGE RS a— U TR Y LN (RCPSP)
FERRZ: (R | 7 —T ORI L 2 EREFI E AV a—1Y v
JRIBICH T 27 0T Y XLTY. GIRAKIOT, RO ONTAEEDBL - #& T
A 2P e 2 O LT R REfME 2 @i IR D D Z LM TEE T, repsp Ditibic
bl o TULMEEL SIMPLE OFEk72 7 7 AZH W TR T 20BN B £ 58T
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WP D fe/ IMERTE &, B/ IMERTE 248 5 Z LT 9. ATEZH% O BRI
XY 7 MK, BE AR O BRIZIE N — I OBRNMER TE £

¢ global : KIAYFEE#E L7 V=Y X A (GLOBAL)

—MROIEFIEEIEE £ 7213, BEEE L GTIERIEE IS L, KIRBI 725
WEE KDL Z LM TEET. NUOPT M2 TV AMOIEREFHEET LT Y X
A (bfgs, trust) T, AT EEEZ 19 2 FTREMEN & D DTk L, Z OfiF
BERKIB 72 i fig 2 52 £97. 72720, MEEREICEK S S R EE ATV E T
DT, FHEEREZZ HE LET. BRI O/NRBU T DM RT3
LTWEFT. KTAITYXLOEFTZELTIEX NP EV 22— KO
NUOPT/Global AMETY. NUOPT/Global I[XAMET KA THY, BIRIEA
BLEERYET.

NUOPT D7 /L3 Y X AlE, SIMPLE Triak 342 HRUEEH, Ml CIUREE R L OLL
ToEEEzHANCERENTZHDER—FLET.

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

sinh cosh tanh asinh acosh atanh
sech coth asech acsch acoth

atan2 hypot erf

exp log logl0 pow sqrt

ceil floor fabs fmod

erf BEUT N—T a9 MWOEAINT, U AOBRERE T

erf(x)E%j’e"zdt , Xx€[—o0,0m0]

¢ iisDetect :FEATARAEREMERITORET LT U XA
FROTNAITY XA ERL), KTV TY X AFIEHEEFEZ L 200 0T
I FHA. AT TY XAIX NUOPT 125 % BV RIBEN AT AR ATRE & fE &
nNi-o, BEFICESI L, FITRAEEEDFREE 2> T A HKXXoM (T 572
FRODRnb D) ZRELET. YRS (Lp), BAEEGEHRE (MILP)
COHBEHTEET. WEBTITHEMRELGE VKU L TWET. iis (340H)
RETIL on 127> TWWET.
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14 3 EHEEHERBEL 7TV X LADOR

LIFIX, NUOPT CTHUW W AIEEA KGRI &, NUOPT AMiEZ CW\WAH T /=Y
AL ORE—E T,
KON
O EbELTWVD
A HEHATE BRIRR

--  WHATEZRN
o LET.
Lp MIL MIQ MINL CQP CP NLP SDP NLSD RCPS
P P P P P
simplex O O - - - - = — __ A
asqp o -- O -- O — - = - —
higher o -- - - - - = __ _— __
lipm/lepm/1i A -- - - O O -- - - -
ne
bfgs/lbfgs A - = - — A O - - __
tipm/tepm/tr A -—- - —_ - A O - — __
ust
lsqgp A A O O - - _
tsgp A A O O - - _
lsdp A —- -- -- A VAN O -- —
csdp A —- -- -- A VAN O -- —
ansdp A —- - -- AN VANNRWAN A O -=
wcsp - O* O* O -— == == == == —
global A A A O A A O O O A
rcpsp -— - -- -- -- -— - -- -- O
iisDetect O A A A A A A —— - __

wesp (FO¥EH Y F975,  0-1 BEAEH L BEAR O H 2 S RIS LT M T
T ET. AR R OBEBE L e FORBIZITEA TE FR A ZHEETF SV,
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14.4 7NV Y XADFEEFIE

TNAY XALERET D HIEICIE

¢ TTIT 7 A IVNTHRET 2 HE

¢ NFT A=K7 57 4)V nuopt.prm N TFRET 5 HikE
DTBYNRBHY FT. HBEAREALT LD ALLO—EX, LUFO@EY T, Zhuk 4.2
TNIAYZXL—BIZBTHT VI XLORM LA EF—TT.

TNIY X4 A AGE

simplex BARE (H 0 BRERER)

asqp AhfilAIE

higher BRI & 18 S PN R

lipm CBThR)  ELRRERSR N RE

lepm ELPRER RO SRk

line (IHAR) ERHERIR N RIE

bfgs W= o — h ik

tipm CoriR) (= I N RE

tepm (SRR A

trust (IHAR) 15 R RN %

lsap TELRRIGR SR % I U 72 R UR R )

tsgp TR A R U 72k IR F s

lsdp BRI I E A F T R o9 2 3806 N il

csdp oA TE A E T R L o3 2 FOBORF N i

ansdp Y= o — b 2B & O T2 FERRIE - 1E E A 1
R 63 2 E R0 N A

WCSP il e e T RE L]

rcpsp GIRHEKTE RSP 2—Y LT REY A

global KIS em b 7 v = U X

ETNT 7 A NVNTIRET D71

options.method = “TI/I Y XALL”;

IRT A—H T 74 ) nuopt.prm N THET S :

A HELEL L 2T L
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method: 7 /L3 U X A4

DT OFITIE, 73U XA simplex (HRE) 2ZNZENET LT 7 ANADNE, &

DUMINT A= T 7 A V5

FHELTWET.

ETINVT 7 A VN TIRET D HE

options.method = “simplex”;

IRT A—H T 74 ) nuopt.prm N THET D

method:simplex

SATR AR 7 LT ) XA iisDetect OREMBRICIY, BIORE ;MM S

NTWE7. Zhbbh,

¢ TTIVT 7 A IVNTHRET 2 A
¢ NFG A=K7 574V nuopt.prm N TFRET D HikE

D@D DY ET

ETNT 7 A NVNTIRET D71

options.iisDetect = “off”;

IRT A—H T 74 ) nuopt.prm N THET S :

param:iis=off

14.5 73 Y X AD HERER

T Y X LOFRE ZBRINCAT DR WG E I NUOPT (T A RO NEN D

HEIRICFE 2R L.

BWH7ALIY XA

I B

simplex BB 3R THYE CRE L B A & e

asgp H B IERE TR S e E e

higher B I X CHRRIE TR A 2 & 720

wCsp DiscreteVariable, selection %51
Activity,ResourceRequire,

rcpsp
ResourceCapacity Z& e

1sdp B 4 CRE C IEEME I 2 & T

csdp H RIBIEN ERIE C, #OR O IEE S & & e
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gqnsdp RIS O EEEEIR A E e
tipm EFELIA

WD X D758, FHICRET DL LY IWRRPEOND FTREMENH Y £ 7.

14.5.1 BEEHRE TV 2 IR ERE

BEERBDE EFN TV D IERIEFHREIRE DS A 121X, PIHIERE asgp 13t —REHEE
TRITE= T —Z2 KL ET.

KA FE L global 7 RA V& A VA M—/L S TWAEAEITIE, KIRiEb T v
T U XA global WEMRGENHY 7.

FTo, BEERNTRTO— 12 ThHL, FIKFTEMEY VN wesp BAZTT.

14.5. 2 BRI E E W IR EfE

TR E E R VIERIEET BRI OB S, 7 7 /b b CIINAIEIC X 2 E %
(tipm) &7V F972, MR ZREHEE (B0 ZKER) 056, FHCE
B AR T OHI RO N D 72 W ITEIIT A DHIRE asqp DAFIRBELH Y £
7.

Al CAS ME AR T H A AIE tepm RIHO N trust , R IREHEVE tsqp %
AnaZ &b TEET. SRIE tepm IERBICK L CTHERM R WPIHERSE O TV D
BAEWCAENTHD ZEMWRENTWET. HROWAE trust X, LRTONSA—T 3 &
DILETWMAEAIC SR S, BIR CREETE tsqp TE TR %P5 47—
AL TENWETR, KBREER IR EGHEL AT S HIETT.

14.5.3 (it EIFE

P EHERE S 6 U IR EAMERIEZ W2 0 —RICEE T 0T, FEREAR0 S RE
NN THDH E D> THWAERAITIE (SIMPLE XN TH 0 HEMHE TEEHA) &L
TP DOEMEREZIFELTT SV, @HBED TE 500 lipn TF.

14.6 7 2 RF—/\—

MZ A ( Lp ) D W IE REF IR E ( op ) I LT, N RE
( higher/lipm/lepm/line/bfgs/tipm/tepm/trust )IZX > THLNT-fEOIEHR
ZH I U THREZERN TS, 7 uA4— =L EEINs FEEHND Z N TEET.
REBRIEICE L CREDRWRZG D ITIIZ OHFEN R B AT .
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I 0 AL —N—%AT I T2 DIZIINREO FEERE LRI, LToX I ELET.
ETINT 7 A IZEERT B A

13 ”»

options.crossover = “on”;

INT A —H T 74 ) nuopt.prm |ZFRikT B HiE

Ccross:on

HRASHEEE 2T 2
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15. NI A—FRE

NT A =KL, NUOPT ORFEEMELZ L VM H#ET 72D DTT. NFA—4
ERMATL2ZLICEY, 7Y XLOERS, HEEL ORI, #&TREOHRTER %
THOFENTEET. SIMPLE BT /MIHEBLT HEH Y 7 X Parameter &IXMERIRTT.
R A= FEFET D IECIIRO 380 OFFERDH Y 7

1. ETNLVT77ANHPICRET D

2. NI A—HFT77A) nuopt.prm (ZFEIHT D

avxy R4 06 NUOPT ZAIHT 2356, MADHEEZHWD Z LN TEETHR,
GUI 7H NUOPT % AT 2454, 1 OHEOHRANDLZ LN TEET.

NI A= OHFIZE, 2 OFETLIFHATERWVEREO LD BIFELET.
RITA—HBEDFEES LG, /XTA—%7 7 A/ nuopt.prm MHIEET D HiE
DI PR SNET.

15.1 X7 A—4# 7 74 )V nuopt.prm

INTG A —=H T 74 WF nuopt.prm EWVVIARTTRITIILZRD THA.

INT A =BT 7 A )VOFHHDITIX begin , HEDITIX end THLILENRH D 7.
end ORITLTBATLRITIUTZR D £, WROBNE, FRMHIEEN R I TV,
bR NNTA—=2T 7 A VT,

begin

end

begin & end ORIZEFE/NNT A—F DFREXITHI) ZENTEET. ROBITIET IV
Y XL ELUTHRYE simplex ZfRE L TWET.

begin
method:simplex

end

RIA—=HL + TR, = THEETLIHAELHY 4. kofITIE, EIE5M4%
10" IZEELTWET.

begin
crit:eps=1.0e-12

end

INTA=LZ T 7 A NI H AN A ZHAANDFNRTEET. ROBIE, LD

HRASHEEE 2T 2




130

Bl & | Lk T

begin
crit : eps = 1.0e-12

end

NI A=BT 7 AL, BEONTA—=Z2ETLELTEET. UTOFITIE, 15

Sk 107 (CBREL, TATY XLTHRIGEIEE AN higher ZREL TV E
KN

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

end

TEADEAT AKX VAT * X, TOTNRAAL ML THDIIEEEWRLET. HlxiL
WOFITIL 3 THD method:hihger DitAiAEINEHA.

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

end

INT A =BT 7 A )V TRET DI/ N DT,

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

D XD RFE NI RRREDTF SN TOET.

NG A=Z T 7 ANPGRAENT e, BRI AT A =27 7 A V& GiIA
WNIEZEERT A=V ENERRRINET. RITA—FT 7 A VHDZEH, aXy
MIEEEINET. LTI, RTA—FT7 7 A ARG ENTZEEOH BT
INTRA=HT 7 A )L

begin

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

end

FRYE T
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<reading parameter file: nuopt.prm>
begin
maximize
method:trust
scaling:on
crit:eps=1.0e-8
end

<reading MPS file: myprob.mps >
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132

15. 2 LFNRT A —F

AEITIE, KRBT LT ZBURIFE LRV T A= ICOWTEH L ET.

15.2.1 7Y ZADFR

WRIA=BHEHNTT NI XL R ETHENTEET.

THIY X L4 HAFE

simplex BRE (H 0 BRERER)

asqp A RNHIFIE

higher PRIE AT PN RE

lipm CHTRR)  IERRERR N A

lepm ELARERSR SN RTE

line (IHAR) ERERIR N RIE

bfgs W= o — h ik

tipm CoriR) (= I N RE

tepm (RIS RIE

trust (IFRR) A5 HE RPN AR

1sap ELERR SR 2RI U 72 B0k G 1HvE

tsgp EEEIRE R L 7o Bk KR ENE

lsdp BRI I E A F T R o9 2 3806 N il

csdp oA TE A E T R L et 3 2 FBORF N i

qnsdp M= o0 — N UEE AW IR IR E
R 63 2 E R0 N A

wesp R 75 SRR > L X

rcpsp BRI E A 2— U 7 RE Y LN

global K b 7 v = U X A

EFINT 7 A IVNTHRET 55k

options.method = “TI/LI Y XALL”;

INT A—H T 7 A/ nuopt.prm WTIRET D HE

method: 7 /L3 U X A4
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DITOFITIE, 703U XA simplex (HRE) 2ZNZENET LT 7 ANADNE, &
DUNINT A= T 7 A NDHRELTWET.
ETNT 7 ANVNTRET 5 5k

options.method = “simplex”;

INT A—H T 7 A/ nuopt.prm WTIRET D HE

method:simplex

SATRARERERINT L= U X4 iisDetect ORUEAMIRICI, BIOREHENME S
NTWET.
EFINT 7 A IVNTHRET 55k

options.iisDetect = “off”;

INT A—H T 7 A/ nuopt.prm WTIRET D HE

param:iis=off

15.2. 2 fZHEH J1Hlf

T 7 v NERED NUOPT IE, FEMEH NI RKRMIERERRL, M7 74V (ET L
£ .sol) EAERRLET. NTA—FEZHWHHET, ZnbEMllcEET.

FEYEH I K 2 RARTE MO F R ZIH$ 2121%, WO X H IR L ET.

BT NT 7 A IAZRRT D H1E

options.outputMode = "silent";

INT A—H T 7 A ) nuopt.prm (ZFCINT D HiE

output:mode=silent

15.2.3 f&7 7 A )V 75

IRTGA—=H BT 7 A VOB 2T 2120, RO XD IR LET.
ETINT 7 A ITEERT B A

options.outfilename = " NULL ";

INT A —H T 74 )V nuopt.prm (ZFRikT B HikE
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output:name= NULL

NRIGA—=BERHNT, HOSNABT7AND T 7 ANKLEERETLH L TEET.
ETINT 7 A IZEERT B A

options.outfilename = "7 7 A /LVE4";

INT A —H T 74 )V nuopt.prm |ZFRikT B HikE

output :name=7 7 A /L4

PLEDIEEICEY, 77404 . sol EWOAEIDMET 7 A LMERR SN ET.

15.3 7NV T XAFEHD/NT A —HF

RETTIHHFEDT NI R LEBAUTZEEIZOBGNIRNT A —2EL, ZOFREIZON
TR L E9J.

15.3.1 #FEHEREE AN AL ( higher ) /EMHEHRYE ( lipm/lepm/line )/
R ZREHEE ( 1sqp/tsqp ) /FEEMEFEBEAANRE ( 1sdp/csdp/qnsdp )

BN T A—H

« 2=V 7
KRB RIEOBIEHIR 2 £FTRBI TN O A —F — 2R 2 DE8EE1T O (A —1V »
T %) ERET vk 2D ENENA ETAGERH £F. 20T A—
ZIXENEAT O MEPERET HHDTT.

ETINT 7 A NMREIRT B ik

13 ”»

options.scaling = “on’;

INT A —H T 74 )V nuopt.prm (ZFRikT B HikE

scaling:on

o H{KIEA~D 7 v A4 —— (EFHEEHANSE higher O&H)
ZOEEITO &, NAEICL > THONTMOERE S &I U CHKE A2 ER
HZENTEET. REEREICE U CRlRERREM 2155 11X O FEN R AR
<7
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ETINT 7 A IZEERT B A

13 ”»

options.crossover = “on”;

INT A —H T 74 ) nuopt.prm |ZFRikT B HiE

Ccross:on

o SRS
e U TRV DRt St 05k 22T, Rt 0k 2=R Z OELL Tz 72
ol XL, HEMNERLIEEAR L CEHELKRTLET
ETINT 7 A NMREIRT B ik

options.eps = 1.0e-8;

INT A —H T 74 )V nuopt.prm (ZFRikT B HikE

crit:eps=1.0e-8

o RAER% R
IR E UL THWD AEFHE OO ER T, KERIE DT 7 4/ MElX 150
[l & 7> TWET . SRR Z OEEAE B R 7258 I3 NG otz &
72 L CxT T — (<<NUOPT 10>> IPM iteration limit exceeded.)ZH /1L
9. BR IRETENE ( 1sgp/tsqp ) Z WZHEITIET T — (<<NUOPT 40>>
SQP iteration limit exceeded.)ZH 1L FET.

BT NT 7 A ITERIRT D H 1k

options.maxitn = 150;

INT A —H T 74 )V nuopt.prm (ZFRikT B HikE

crit:maxitn=150

o NEIEOFATRATREMEATFT VT 0 — (FhE1E lepm/tepm D)
DN FAT AR FTRBICIE R ISV 6, A RIEIIAERER 27 S RWEE 52 5
AHEMEDN BV F 9 (<<NUOPT 55>> exterior solution obtained.) . D
KOG AITIE, NTA—H exrho 7 74NV MLV b RESERET D LMEHET
LR H Y £ MENFEITARERGAIS, exrho NAKRE W& RAEIZHH A
MIND =R £F. WATEIZHASTHRIED T +—~ o AREWEEITIE
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exrho ZHZ TCFIFTHEITLTADLIDOL—D2DFETT. exrho OHHRTEM
X 1.0e4 TY.
ETIVT 7 A MTELR T 5 ik

options.exrho = 1.0e4;

INT A —H T 74 )V nuopt.prm |ZFRikT B HikE

param:exrho=1.0e4

15.3.2 BE{K¥E ( simplex ) /BAHHIKINE ( asqp ) ICERR/NNT A—F

« 2=V 7
REBRIEOBIEHIR 2 £ TRBI TN O A —F — 2R 2 DE8EE1T O (A —1V
74 D) EBEAZEENR LT A5ERHY ET. ZONTA=FITENEITD
DEDERRET D HDTT.

BT NT 7 A IZRRT D 1k

13 ”»

options.scaling = “on’;

INT A —H T 74 )V nuopt.prm |ZFRikT B HikE

scaling:on

* B EBOIEFEMEEICE TS FLT o2
FHROEILFICHON D BRES (% RUT T4 R) OFHEETT (ZOFfEL
TOMOUEREEZTHLET). told OFIHIMHEIX 1.0e-6 T

ETINT 7 A NMREIRT B ik

options.told = 1.0e-6;

INT A —H T 74 )V nuopt.prm (ZFRikT B HikE

simplex:told=1.0e-6

¢ R M OBEROAREMHIEICET 5 F LT R
IR OISO 228D L TIGERCHIEME T, Z OELL T OZEHEIZ B
5 ETHERKZEMHELET. tolx OFMIMEIX 1.0e-8 TY.
ETINT 7 A NMREIRT B ik
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options.tolx = 1.0e-8;

INT A —H T 74 ) nuopt.prm |ZFRikT B HiE

simplex:tolx=1.0e-8

15.3. 3R R TV T Y XA ( wesp/repsp ) ICERNR/NT A—F

BT — e P—FIZLDBHRFTRT VT Y XL ( wesp/repsp ) IEHIKIEZ TX 57200 %
BT DENTIIN—DORDD LD FIET, BERREFEZRDODOTIEIH Y £H AL

o SARRIE R

FEREDO—2Th D, KERE ERAFRE LET. PIHREM -1 1%, EHRZ Bk
LET.

BT NT 7 A IZRRT D 1k

options.maxitn = -1;

INT A —H T 74 )V nuopt.prm |ZFRikT B HikE

crit:maxitn=-1

o FHEEERE IR

FILREDO—2Th 5, FHERME ERAFRE LET. PIHREM -1 1%, EHRZ Bk
LET.

ETINT 7 A NMREIRT B ik

options.maxtim = -1;

INT A —H T 74 )V nuopt.prm (ZFRikT B HikE

crit:maxtim=-1

*» HFKIXOERFRE

/NZ A—H4 defaultConstraintWeight WD L, ET /L7 7 A /L THIELT Al
A ETIZFRICEAZRETEET. KROFITIE, —HEICESR 12 OV 7 Ml EZHEE
LCWEJ. defaultConstraintWeight DfEIX, TFT /N7 7 A LN TOILERETE
E3c

ETNT 7 A VN
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options.defaultConstraintWeight = 12;

defaultConstraintWeight |2 0 ZEETDHE, N— KR E L THRbILET.
defaultConstraintWeight OFHFREMEIL 0 T

defaultConstraintWeight & Constraint B#& ( hardConstraint BJ%#%,
semiHardConstraint BH%{, softConstraint B MBS L72mh, %REDEL

SNET.

o BRI D EHHRE

HABE O EAILZ/NT A —HF defaultObjectiveWeight THE L £ 7.
defaultObjectiveWeight DOfEIL, ET NV 7 7 A NN TOLHRTETEET. ROHT
%, BRIBEOEAIZ 5 ZHEELTWET.

ETFIIVT 7 A IV

options.defaultObjectiveWeight = 5;

INT A—H defaultObjectiveWeight DR EMIL 1 TI.

o HAR% D B EERR &
HIZME target OfEl, /3T A—# defaultObjectiveTarget THRET D I &N
TEFET.

options.defaultObjectiveTarget = 5;

Objective DEIETD target &, /X7 A —# defaultObjectiveTarget D
ERHE L2 E1E, Objective OSIBOMEOLINELINET. BHEME target @
MWEEMIL 0 TY.

15.3.4 BEELEE ( simplex/asqp )/

RIBHIFEL ( global ) IZERIRNRT A—4

PLTFEDORT A — 2 THAKE ( simplex )/ ARHIFIE ( asgp )/ RIEA & #E AL
( global )%, BHEKRZELMEICIHSOWTEH LEZE, H2 Wik Kk xiEl

( global ) ZFERIEFTHEIRIEIZX L ClEM LIZBBICORE2 T

» RRIRE
RROWSERELET. 1 &2 LIRSEBERBRELITVET. REWETHDHIF
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E, FBRAMBERIOE 720 £,
p # KEDITHET D & FATHREMN Ao IC L, FrEAEINRE RN
HTY. 2O LI RGEITIT p=1 GRSEIERER) LW IORENAENRGENRH D
E3c

ETNT 7 A NMIEERT D Hik

options.p = 10;

INT A —H T 74 )V nuopt.prm |ZFRikT B HikE

branch:p=10

o BYIY HEBER AT A2 Dy

NUOPT [ EIREIEOYESRT, —HE CCHREO BB S 83217 ke
fRARED &, Sine 2RI 5 S %

u&”:ﬁm_Af(%dqu%)
fcut = finc +Af (I RALRRE)
LEFLET. TARDLBRIERE > TS ETTREMN S A7 Ll ERVESRIEO

TMCHERERD Z L2 23T0T, A 2B LoEICRET S LIcky, B

DIEVIABBRE Y TSV, FROFHEZHOTZ LA TE ET.

$

7L, Z ORISR E > MARE Th 5 = L IR CE T A. ZOMENE A

PLEBWEMNR 2N L OBPRIESNE T . BHEEOBEOMEHEIL 0, FERIZES
Bzt 2 KRR B L 21T 9 BRICITWIEAE 1.0e-5 R ESNET.
ETIT 7 A IZEERT B A

options.addToCutoff = 0;

INT A —H T 74 ) nuopt.prm |ZFRikT B HikE

branch:add=0
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e BUIV A
YV KEREM/ AT A =2 OEFT T L7228 S f, OEZOLDTY. B&
DA cutoff KVEWELNG RN &S T2RBITIRR OG0 L E
T o T, WUNCRET D LETROEIREZAE ZENTEET. ZOEE (&b
RO GE TN S <, KRMEMEDOSEEIIRE ) RET 21FL, BUIY &
AL <, BREBEOFGITRLS 20, FHROFMEITNY 3. MLIEELTEDLHE
1T A RERE S 720 (K<KNUOPT16>> mip-infeasible ) WO T T —IZ72 0 FFD
T, HEENLETT. PIHIRETIITHRESNTOETA.

BT NT 7 A ICERIRT D 1k

options.cutoff = 1.0e-2;

INT A —H T 74 )V nuopt.prm |ZFRikT B HikE

branch:cutoff=1.0e-2

* FHEEERE LR

FHAREE O LRTY . FHRBRMG) OB AL OFHR R G AR EIR maxtim %
Bz 5 &, FATATRRMNR R 200> TORWEEIZIE TROT T — A vkE—b s
(CBUEE TOREMRA I L TIEITEZK T LET. (FATRREM D o0 o T
WEAIZIX LP (QP) MEFfREOHZ O 1 E 720 3. F72, 0 LLFOEITERE L T
RO LR CEWRICZRY 9. ) FHERFFICIE, ATQERCRA OFFFNfE 4 R 5 I
BN E EAVE T PIIRRE CITEHRR M LR L2 EW®T 2 -1 BPREINTVE
+

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

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

ETINT 7 A JTEERT B A

options.maxtim = -1;

INT A —H T 74 )V nuopt.prm (ZFRikT B HikE

crit:maxtim=-1

o BRER AR IR
FATATREMR DS D LR T GBI 27 - 72 34T AT REME S maxintsol &
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Wx25&, UTOZT7—Ayt—T LI, BUUEE CORMMAE I L THETE
“TLET.

0 LA FIERREL TV Ry (EHIFR) LRI ERRESNET. ZOREEITAE, %
ITATREMREZ 1 DI2T RO THERT T 5, LW ) T ENRAMREICRY £

<<NUOPT 37>> B&B terminated with given # of feasible.sol.

ETINT 7 A IZEERT B A

options.maxintsol = -1;

INT A —H T 74 )V nuopt.prm |ZFRikT B HikE

branch:maxintsol=-1

¢ RRAEY BHIR

TREREY a—AMPMERATHERARAEY &% Mb B CTHREL 3. #ilxiE 100
L5 E100Mp & BRETH L AEKL, 100Mb WX B AICFEITEEL L
£

UNTX/LINUX B CIZBDEZRET DL, HIRALE WS EHRcAY £7.
Windows R CITADEEARET DL, VAT ATHMAATEER AT &K
-maxmem PLFIZ72o7z & EIZETEELELET. A€V ERICE o TEITMEL
L7=54101% NUOPT43 = 5 —3, FEITFFREMN RO o> TV ARWIEAITIX
NUOPT44 = F—NH N ENET. ZOHE, BEE COREMRE L THETE
BT UET (TN A o> TR WA IZITEMEO RO & 7e b &
ERE

e

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

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

ETIT 7 A IZEERT B A

options.maxmem = -10;

INT A —H T 74 ) nuopt.prm |ZFRikT B HikE

crit:maxmem=-10

¢ EFREDOF ¥ v 7T L BEIE
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ETFRMEOX v > 703, F8E L72E% FRIDGAICMOBEREEIELET.
72721, gap =(LEFYE - THYE) TF. gap 1ZHMBEIEOEZEROEICHKTFT D
ZEICTHERETEW. LTFTo=I —RHhsnTIkEY £

FATHREMRN R E > UL LD T EFRYEDOX v v T ITEWEFHETOT, o=
7 —TCIELE LSS I3 T FAT AR O I3 SIVE 7. FIHPRIE T, &8
TR ENTVEEA.

<<NUOPT 45>> B&B gap reaches under the limit.

ETINT 7 A IZEERT B A

options.gaptol = 1.0e-2;

INT A —H T 74 )V nuopt.prm |ZFRikT B HikE

branch:gaptol=1.0e-2

15.4 MPS 7 7 A WVIZEHTBHRE

ZDOFETIE MPS 7 7 A VOMIMEROIEEHFELZMH L ET. MPS 7 7 A /MTxd
HERENRNT A—HTHRET D2, XTA—HT7 7 AV nuopt.prm &HWNBHED
HBREE N TVETS

MPS 7 7 A NBMEE AT 258 OH R L ET.

¢ /ME, BRAEDFRE
MPS 7 7 A /L b gidmA AT R & B B O e/ MERTE / e RAERTE O W
LTS afE LEY. FIIROE I3/ METT .

maximize

¢ BT L4
IhBid MPS 7 7 A /VHIZHEHELD RES/BOUNDS/RANGE/ HJBAEITA H D & &,
FEOFHETHWLI bOERELET.
T 7 AN P TIERMICHENIZ b D LR T

RHS 7~L4)
BOUNDS 7 L4)
RANGE 7~\/L44)
HIBIEAT 7 ~ v 4)

mpsfile:rhs = 55
mpsfile:bou = XF5
mpsfile:ran = X545

(
(
(
mpsfile:obj = XF5 (
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ERICEHLTEYT 27N ERHOLOBRFELRWEAICE, LTO XSk
— NS ET.

<<MPS FILE 13>> Specified rhs: RHS 7 —4% 7l not found

<<MPS FILE 11>> Specified bound: BOUND 7 —# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 — 4 7L not found.
<<MPS FILE 12>> Specified objective: HBIEIEIT4 not found

15.5 35 A —XF—&

NUOPT TRERRE/R/RT A—X D—FETT.

YN JRIR Default =1

"silent", EAREN ' — R
outputMode "normal"
"normal", [output:mode = normal]

"auto,
"lipm",
"lepm",
"line",
"higher",
"tipm",

"tepm", . . N
KR T LY XA
"trust",

method "auto" [method:auto]
"bfgs ",

" lbfgs ",

"simplex",

"asqp",
"lsqp",
"tsqp"
"WCSp"
"rcpsp"
"off" A=V 2 T EAT D IE D
scaling "on"
"on" [scaling:on]
WRIED AR EHR D e K
maxitn int 150
[crit:maxitn = 150]
3 (A3
eps double H®8ERE

[crit:eps = 1.0e-8]
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addToCutoff

double

Y mEREM /T A—X
(IR EVER )
[branch:addtocutoff=0]

cutoff

double

Y A
(IR EVER )
[branch:cutoff = 1.8]

int

RS
(SRR EVEE )
[branch:p = 10]

maxnod

int

-1 (JEAIFR)

PRER S E IR
(IR EVER )
[branch:maxnod=100000]

maxtim

int

-1 (JEAIFR)

FHREEEM R (7))
(O FERREE & WNARIEAY)
[branch:maxtim=3600]

maxmem

int

-10

( UNIX/LIN
Ux MR
Windows:10
Mb)

IIFEBREEO A€ ) R &
[ (Mb), Z&0FIHFEEAE Y
12X AR (Windows AR ®D
Z, FfH, Mb)

[branch:maxmem=500]

gaptol

double

ETRFXY vy TOTR(ZOMHE
Z FlElo 7z H45k)

tolx

double

1.0e-8

= PR D ST R AT Re ) E
(HEARIED &)
[param:tolx=1.0e-8]

told

Double

1.0e-06

Rkt [ RE D FEAT R AT REME ) 2
il (BARiED )
[param:told=1.0e-6]

maxintsol

int

-1 (JEAIFR)

BRSPS ER (D)

[branch:maxintsol=3]

iisDetect

"Off"

"Ofl"

FATARAREZRITEES (T19) #

REATH /ATH7R0

outfilename

char~*

NUOPT DR~ 7 A N4
N NULL "ET 2L N1E1TD
VAQTA

[output :name=myout]
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solve () ZITFEIE 722y &5k

noDefaultSolve int 0 L
fif 24T D720
Solout () ZGIZFE X2 &
noDefaultSolout int 0 .
fRO 14T DR
outputParameter 0
Parameter, Set,Element,
outputSet 0
int Expression MO CSVZ 7 A/
outputElement 0 P .
HAZATINE I D
outputExpression 1
Ffl—DOF —ZIZONWTT —X
) EEELTHAS D L a2
multDataPolicy int 0 (FFrE7w) . s
ME DN (LITRET D L&
Wk 7 d)
defaultConstraintW FBED IR WHKIXDOEL (7
double -1 .
eight 7 b Mido~N— RHlF)
. . HEVBA%E & AT L 7= filK o
defaultObjectiveWe .
double 1 HA(T 74V MIEHLO
ight ,
Y 7 M)
defaultObjectiveTa HEOBA% D BEEAE (7 7 4 /v
double 0
rget ~FO0)
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16. MPS 7 7 A )V

NUOPT % MPS 7 7 A NWEA Tt SN 7= HEEHEE R Z &R TE £, BERIZ,
MPS 7 7 A /L foo.mps |ZFLIK SRR AR < ITIE, ATFO LI LET.

prompt% nuopt foo.mps

MPS 7 7 A AR OBERFMEEIY, 2~y RIA b OHRHH = LAAHETT. GUI

M MPS 77 A NEWRD ZEITTEXERA.

16.1 MPS 7 7 A Mk AEREH S

MPS 7 7 A MIKT B3R~ K nuopt &FITT D EAEUEHINIFHREOEITHE R E

NET.
prompt% nuopt exl.mps
NUOPT 6.0.0, Copyright (C) 1991-2001 Mathematical Systems Inc.
<reading MPS file: exl.mps >
PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b
NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER

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

<iteration begin>

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

<iteration end>
STATUS
VALUE OF OBJECTIVE
ITERATION COUNT
FUNC_EVAL COUNT
FACTORIZATION COUNT
RESIDUAL
ELAPSED TIME (sec.)
SOLUTION FILE

<preprocess end>

1.354127444e-008

OPTIMAL
-10.5
6
9
7

0.01

exl.sol
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<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE

RHS b

X MPS 7 7 A NWEGIALA o F T 2= AN HDA Y —U T, MPS 7 7 A /LD NAME &
7 aildHbHH A ML examplel, ROWS © 7 ¥ a » TREINZITOH (4), COLUMNS &
7 v a CTCHRE S NTCEROR (3) EMIEFEFRL(11), BB OITOLRHT (F) AL T X
JV(B) R L TCWET.

VIR OFEHEH 711X SIMPLE £ 7 /L4 LC NUOPT ZMH L7-HE&LRUETYT. FEL<IX
12 EEHEH 1% ZE TS0,

16.2 MPS 7 7 A MK BT 74V

nuopt IFFHREKE T LI, M7 7 AV LET. 2 oiTidmad@ b7 v T Y X5 ERHC
BT D, BECEE (AMBEL ORI, FHEE (v FUT T4 R) OERFLEETHD
FI. 7 7 AL MPS 7 7 A VDYEET .mps & .sol ICEZT-LONPERIIVET A,
FR 2B TR DN — VTS B> TR T 7 A L DARTPNRE S IVET.

MPS 7 7 A V4 fR7 7 A N% B

exl exl.sol

exl.mps exl.sol LIRS L sol 12
exl.4.mps exl.4.s0l %D LD BN sol I
/nuopt/samples/exl.mps exl.sol INALGIIHE 20

=7 7 A NVOFEEITIE, RN SR CANENTEH SN ET.

LUF, MPS 77 A /TR OHEEICE LTI L £ 7.

BOUNDS, RANGES & 9 1TIX MPS 7 7 A /LHIIZ BOUNDS, RANGES &7 v a VS FEE L7
GO SnEEA. FET D56, RIS 7 VAR BI2ITLLTO L 9T

HNENET.

BOUNDS BND1 FR(2)
RANGE RNG1
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BOUNDS 7~V D% (_EFETHRREED) 121X E & 4172 BOUNDS L 22— ROFEFHD N 1T & 5008
UTFoXkyicFrEsnEzd.

UP(21) /FX (3) #  ERR21 fE/FEE 3 &
UP(131) /FX(16) /FR(14) #  EFR 131 fE/[EE 16 fH/BH 14
UP(65) /LO(64) /FX(18) /FR(1) # EFR 65 /TR 64 f&/[EE 18 fH/HH 1 A

NONZEROS IN HESSIAN, INIT VALUE GIVEN COLUMNS b[AfZ, fFETHH/AICOHR
UTFOXSIcFErasnEd.

NONZEROS IN HESSIAN 4
INIT VALUE GIVEN COLUMNS 2

COLUMNS &7 ¥ 3 il MARKER {TIC L > T, BEEBDIEEZIT-T2HE121E, Tk
N AR TH D LEESNTENERENET.

COLUMNS 2 INT(2)

=7 7 ANDZOFTLEOENITILBE T, MMM 7 A VOEZZE TS

16.3 MPS 7 7 A NVICKT BINTG A —FEE

MPS 77 A MK LTH, RNTIA—FZEHWTEERELT DN TExET. MPs 7
7 A KT DR E/NT A= THRET DL, /ST A—H 7 7 AL nuopt.prm ZHW5
TEOBPREENTWET. MPS 77 AN AEDNRT A—=2L LT, UTHEMfENT
WET.

s oMb, IRAEDFRE
MPS 7 7 A VN bRt drA ATERE & B BB D e IMERE / e RAERTE O W & L
TS DEBELET. MPS 7 7 A /VOYHIREITHR/IMETTOT, HKRILRHEE L
THRAITIE, BIRMICHRET D RERH D £7.

maximize

¢ KFET VA
ZHBIX MPS 7 7 A VLD RES/BOUNDS /RANGE/ H IBIEI TN B D & &, EEE
DFHETHWDLIbOEIEELET.
T 74V P TIERAIZE N b D LR T
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mpsfile:rhs = 55
mpsfile:bou = XF5
mpsfile:ran = X545
mpsfile:obj = XF4

RHS T7~L4)
BOUNDS 7 ~UL4,)
RANGE 7~L4)

(
(
(
(HBIBEEAT 7 ~4h)

EREICEAL TN T 27 2RO b ONFELRWERIZE, UTFOX 5= T —in
HhsnE7d.

<<MPS FILE 13>> Specified rhs: RHS 7 —4% 7l not found
<<MPS FILE 11>> Specified bound: BOUND 7 —# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 — 4 7L not found.
<<MPS FILE 12>> Specified objective: HBIEIEIT4 not found

16.4 MPS 7 7 A )LD E{KHF

MPS 7 7 A /W ITEOMIE / —IRGFHHEREEZ LR T 572D D DT,
— W DRI /) R G R T
S UNS IN (4 f(x)

& M ¢, <g(X)<cy, i=l-m

%)];H‘;q,fﬁ x:xo j:]_,-..,n

ZZTf(x), g(x)iF=wB%T

1
f(xX)=¢x, +cx, ++c,x, +5x’H0x

1,
g(¥)=a,x +a,x, +---+a,x, +5x Hx

LEREINET
MPS 7 7 A JVIZMPS 74—~ v b EFHEN BB T, ROBWETRLIZHDTY.

ARIBI%L,  HlKINORIEER Sy DEREL ¢, a

i i

9RO F IR ¢y,

5

2 TIEHRIRIZ 2RO b ONE N D MBS IKGHEE L FFATOE T
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BRI, #il#ND Hessian DEFHR H,, H,

1

D ETIR b, by

IR DY X,

AR~w=a2T/VTIE MPS 77 A ND 7 +—~ v MIXT D ERITIR~T, BARA 7 I3
T35 MPS 7 7 A NDRInE BT HICEOET. MPS YA NT F—~ v FOFEME ZHF
LD 1T nuopt-support@msi.co.jp F TIEME T IV,

w/ME 4, —x;3 + X,

eSS X, +Xx, =4
X, +2x, —x; + XX, <10
X, + X, >2
x, =3
4>x,>1

X;,x, 20

B x' =4, x,"=2

0 0
x; ,x, =0

WIF ERE o " REHEIREZ FLl L7z MPS 7 7 A L OB T,
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NAME SAMPLE

ROWS

E RI

L R2

G R3

N C

COLUMNS
X1 R1 1. R2 1.
X1 C 4.
X2 R2 2. R3 1.
X3 R2 -1. R3 1.
X3 C -1.
X4 R1 1.

RHS
B R1 4. R2 10.
B R3 2.

BOUNDS

LO BND1 X1 3.

LO BND1 X2 1.

UP BND1 X2 4.

HESSIAN
X2 X2 2.
R2
X1 X2 1.

INITIAL
X1 4.
X2 2.

ENDATA

16.5 MPS 7 7 A L ~DEH
16.5.1 MPS 77 A N ~DEH L

ET VT ERE SIMPLE ZHWCET VT 7 A VEFRIR L7214, mpsout &9 B#A I
T ZLickoT, AT LDONE%R MPS 7 7 A NWVERICTH AT H 2R TEETC. +
FIVT 7 AL, B ) SEESH D VIE R ) FHEECTH A LENH Y £

® - OREIX Visual Studio RO IUNAL FEMEMINTNAEAITE, ERICHELRVITREER SSWET.
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mpsout (); // MPS 77 A/DOHS)

ERLEND MPS 7 7 A NVDAFRIET VT 7 AN% ( .smp ZFRVWEZH D) .mps &2 0
9. HAHEND MPS 7 7 A NAERE LTZWIREIZITIRD L 1T .mps ZFRWZE55 % 5]
Bl THEZET.

mpsout ("filename"); // filename.mps &9 MPS 7 7 A /L&)

16.5.2 EHMEREFRROREE

B Tl 7= MPS 7 7 A L ~DOEHMEEEE WS IAITIE, LT OSICHEELT 5 LEN
HoET.

o BEAL, BBAL
MPS 7 7 A VO EHIILTFEOHIRN S 3D T, BEAIT—Hx1,x2,..., B
BAILFL, F2. .. EWOARNCEFEINET. ZNHDOHAATE SIMPLE WECTfHIT 724
Al & OXSIZH b MPS 7 7 A )V OFEIREIC, RO L HIZ Mps 7 7 A VEXD
axy bOEATRBEINET.

VARIABLE NAME (MPSFILE - original)

X1 -  wvar[1l]

X2 -  var[2]

FUNCTION NAME TABLE (MPSFILE - original)

Fl - obj
F2 - NONAME

* At/ mME
e RALRE TR/ MERIREIC B S E 3 (HRBEBORF 52 SOHc 720 £77) .

o [FREIRAE O IR
B8, B OV DY 9999999 HLL EORIEIZH I TE £ AL
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Rk 2 B A I R RE

ARFETIL, FRlT DEROBEN G, Rk BRI E O E A b2 W £

17. 0-1 BEOEELFIAE

0-1 %% 5> F< AT HET, TOEETIERIDT 5 2 &35 L B HREECHIHNZ
KETEET. ZZTHRNMTDH60IX
o PRI DFREL
o BB EDRFF 5 R DORBL
DY TTN, TOMITHERA RICHRH Y £3. ZO LS HETHYLND 0-1 &
% indicator B EMUNET.

17.1 AR D ERE

,Xx<0
SR y:{ BXSY e EMTAEEELE T ifelse BIEE M CHEEIN

x,x20
HERUTHEITTEEEAN, 0-1 B d 2RO XD ITEATLHHET, PriviiBisz&=o
ISCEXN

Variable x,vy;

IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FEFICRE %K

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

X - M*(1-d) <=y <= x + M*(1-d);

-x - M*d <= y <= -x + M*d;

X BT ETREKNIT d=0=20<x<M, d=1=>-M<x<0 THDHZL%E
BRLTWET. M LLTHARERELMSE d=0=0<x, d=1=x<0 L%/l
T

y BT -2HO ETFREKNIT d=0=2>x-M<y<x+M, d=l=x<y<x
AEWLES. 2FD, M LLTIHFORERBERDLE d=1=>y=x LWIEKRIZARY
FT. FARRICEZX DL, ZFHO ETREAKIZ d=0=>y=—x EWIEKRIZARD £T.
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17 .2 BEERORKFSREDRE

ZODOBYER x, y BRAKFETHDLEWVIERMEE, x>0 LWHEAELFEMETTA,
BB O H R T2 L, BRI TII R Lo TLEVET. ZZ TIIMBOHPENT
ZOFRMEERVE S HiEE R LET.

IntegerVariable x,y;
IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FEFITKRE %K

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

- M*d <= y <= M*(1-d);

M LTt RehHrMseE d=0=20<x, d=1=x<0 LT
d=0=0<y,d=1=y<0 :250DT, ~OOB¥EK x, y ZRA/FTLER ET.
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8. BRI EAFrYa—1 v HE

18.1 TENEI 2GRy Va—1 V7 REE

AHEITIE, LERAFECTENRV YL TONMEZHRNET. B &R E 2 7Y
— VU TRELRRY, Activity Z LRI DHDLENRH Y £7.

(BIRE 1)

6 DOfE 1,..,6 ZA,B,CO3ANZHVIEAD E LTS, & ANIEFRRFIZZSLLE
DEFITTET, A,B,C OFREIZ LY, FAPMEFOTBRITHER AFITE R > TN D
FAEFIL 3 TRICHHEITE S, A, B, C DIFEBOR LRICHT 2T ERFMZ R~ & 2
A, UFOX2RIEL2ENRH Y, FANCL > TETROBFGFAEFENFET S,

Y H BRSNS TRE2pT 2 THE3pT &t
A does 1H 2 H 3H 6 H
B does 3 H 2 H 3H 8 H
C_does 4 H 5 H 2 H 11 H

ZOW, TRTOMEFENTERT D F CRE T BREFRET D), FOBED A,B,C ~D
HFEOEY B TIZ LD L S 2T T L.

o)

Z ORMERETIE, SMEEOFTENIDOABICE>T (B AesE—FT) HEsnN5Z L
b, T0T 4T 1%, BEEELSEIL [T THhr 0L LTEETINENDY £

R

EEE— FIT TEOTRELEAPEYT 0] LWOMAaabEs (9 8Y) EUFEL

. BHEALLUTOL IR ET.
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Bl 1 @ rcpsp I L DRELOT=DDEEE
T T4ET 4
BAEE 5 (5=1..6) DK LT (s=1,2,3) ITKIELT 18 HOT 7T 4 EF 4
act[J,sIBFEET D, BT VT 4 €T 4 OIEETE— N EBRIARZ], #& TR 2 RE
L7zv.
¢ FT— R
ETIT4ET 4 3, s (3=1..6, s=1,2,3) [ZIFLLTFD 3 2OF— RB%FfF
Tohb.
HE—RNENNT DT 7T 4 ET 4
— B S LR METBTITAE
74
A does 1 1H AZEFHIZONTI act[j, 1]
A does 2 2 H AZEFHIZONTI act[j,2]
A does 3 3H AZEFHIZONTI act[j, 3]
B does 1 3H B A& HIZOWT1 act[j, 1]
B does 2 2 H B A& HIZOWT1 act[j,2]
B does 3 3H B A& HIZOWT1 act[j, 3]
C does 1 4 H CEKHIZONT1 act[j, 1]
C does 2 5H CEAHIZONT1 act[j, 2]
C does 3 2 H CEKHIZONT1 act[j, 3]
¢ HiH
FENCHET D A, B, CHRHY, WOBEBPFIAAETHS.
BIR FIHPIREE
A 2oV T 1
2oV T 1
C 2oV T 1

WIS TRSFNEZEOLAr Y a— ) v 7 MBEER O T
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//

[/ BIE1 (NBAT Y a—/VRE, TRESHE)

//

Set M;

Element m(set=M); // E—R

Set R;

Element r (set=R); // &JR

Set D;

Element d(set=D); // &F— KOIEERRORKK

// E— N & EIREE O

ResourceRequire reqg(mode=M, resource=R, duration=D);
Set T = "0 .. 40"; // AT ¥a—V T KHIM

Element t (set=T);

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

caplr,t] = 1;

Set J="1 .. 6"; // {L®#

Set s ="123"; // I

Element j(set=J);

Element s (set=S);

Set stepToMode (index=s) ;

Activity act(index=(]j,s),mode= stepToMode([s]);
// SEATHIR

act[j,s-1] < act[j,s], s > 1 ;

// Fetk DAEZEDTE TR D/ ME,
Objective f (type=minimize);
f = completionTime;

options.maxtim = 10;

solve () ;
/] H b Fr— M
Gantt g;

g.add(act[j,sl,J,s);
g.dump () ;

ZOETIIKIET DT —X 7 7 A VIZLLFO®EY TF.
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reqg=

[ A does 1, A, 1] 1 [ B does 1, B, 1] 1 [ C does 1, C, 1] 1
[ B does 1, B, 2] 1 [ C does 1, C, 2] 1

[ A does 2, A, 1] 1 [ B does 1, B, 3] 1 [ C does 1, C, 3] 1

[ A does 2, A, 2] 1 [ C does 1, C, 4] 1
[ B does 2, B, 1] 1

[ A does 3, A, 1] 1 [ B does 2, B, 2] 1 [ C does 2, C, 1] 1

[ A does 3, A, 2] 1 [ C does 2, C, 2] 1

[ A does 3, A, 3] 1 [ B does 3, B, 1] 1 [ C does 2, C, 3] 1
[ B does 3, B, 2] 1 [ C does 2, C, 4] 1
[ B does 3, B, 3] 1 [ C does 2, C, 5] 1

stepToMode =

[1] A does 1 B does 1 C does 1
[2] A does 2 B does 2 C does 2
[3] A does 3 B does 3 C _does_ 3

’

= RBGAL SN TWNWD Z 30D £, stepToMode 134 LRRIZET AE— L TE
BT 27 7T 4 BT 4 ERATATOICER L TRBEET.
WA Z ORIEIZEST 5 repsp OFERTT.

[on o R O o T e ]

A does 1
B_does 2
B_does 3
A _does 2
C _does 3
A does 3
C _does1
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18.1.1 Activity EDET— FOEH

ZOEFETARIBTIE Activity IMEFLETETHRAF TSN TEY, 6 ((EF) X3 (L
) O 18 HDOT7 /T4 ET 4 HERELTWET. 777 4T 41T1F, TOLRITHIGL
TAEREE— RS bivET.

Element j(set=J);

Element s (set=S);

Set stepToMode (index=s) ;

Activity act (index=(j,s),mode=stepToMode[s]) ;

Lo Xz, EEE—RNIZEZBNDIRATNT 7T 4 BT 4 DIRZFO—HIT /2> T
%6, UTOX )RR LI-FHLRFEITRD 7.

Activity act (index=(j,1),mode=stepToMode[1l]) ;
Activity act (index=(j,2),mode=stepToMode[2]) ;
Activity act (index=(j,3),mode=stepToMode[3]) ;

*7,

Element j(set=J);

Element s (set=S);

Set stepToMode (index=(j,s));

Activity act (index=(j,s),mode=stepToMode[],s]);

DL, F—DBAFEMNLELHKET.

18.1.2 SEATHIK

COMBETERSINTVWD 18 HOT 7T 4 BT 4 IZR VAL E— NI TEKRSITHH
TWAHH00, ZOEETIIESMYLLEZET V7T AT 4L LTATVa—l 73 TLE
WET. Bz act[1,1],act[1,2],act[1,3]1BFR—DYa 7D 3IO>OTRTHLIZ L%
Bk L2V T, act[1,2]=act[1,1]=act[1,3]1D X I ICTREDIEFF 25 [E L7a\ Tt
SN2, EBRHOTLEIIIICATVa—) T IndMEbd 0 E3. TO L5 &
ZHERL, Rl—OfFEO TERMEICAE D &2l T 512137 77 4 ©7 1 RLodkfT
Hil#) 2 -V E . FeATHlF (a<o) 13NTELS &

a.endTime <= b.startTime
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ELWHZETHY, “oDT I T4 T A RLEOFEITEFERETDOHHT, —OOT
T AT ANERSRNT EBREEL £

// FEATHIR

act[j,s-1] < act[[j,s], s > 1 ;

O, RAFORMRE T,

/7 FEATHIES (G IXT T o)
act[j,1] < actl[j,2]1; // LRE1IF212HT
act[j,2] < act[j,3];// TRE21X 32T

ThHHZLaELELTVET. Fi,

// FEATHIR

act[j,s-1] < act[j,s], s > 1, 10

BT DHFICL ST, LV RAZREATHIF, TR s-1 13T s &V 10 LIESEICH
BENRTNERLR20, SV HELRETE ET.

a I¥b £V, integer PLEEICELE SR ITIUX R B0 &0 9 RELT,

a.endTime + integer <= b.startTime

LEMETH Y, a<b, Parameter & L CEIRTE£9. F7- Parameter HITADETE AJ
RETT.

2L, TS OFATHIKIEIHIZ hard Hilf) (G372 S 2T B 7220ElK) & LTk
DIVET soft HilfY (HK D272 LIWHilRD) & LTHRWWES, DTl kD&
EHKZ D BERH Y ET.

18.1.3 ERISEITHIF

ERIEATHIFNE, FFEOEIREHET DR TIEH DIEENDOIEEDOERIKD, L)
HRZFBE L ET. BERIETHRNIE, 7277485 4 Activity BOFR%ER << THEINL
F9. ERTETHE, ETRARIMEBETORERT 52 R TEET.

HLTRELIOHEERKADRLIE, HFEaD TR I1IHFE D TR 1HFE . ..
LR R TR LY,

WO EEEY, ZOBEFIITHREZHAWTH 25 Z ENTEET. BERMNICERT D ko &
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IR E9.

// ERIEATER It >T1oOTREITL, 2, 3... OJETETHRLY)
aCt[j_lll] << aCt[jll]l "A"I j > 1;

ZOHIKZBML TR EIRO KD RAT Y a— AP GoET.

[ R o T e ]

A toes 1
B_does 2
C _does 3
C _does_ 2
A tdoes 3
B does 3
A does 2

AOTRR 1IEY a 7HEFIRICES L WO RRPH/OENATNET.
ELRTSEATHIRNETE TR R/ MERTBEIC O @ 2 F3 T & £9. BRI TR ZEL L
R T EN OR/IMEIZTE EHA.
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18.2 2 R Ml E ST RV a—V V7 RIE

TuY=s NEROTROKG E, FETRAORLLT, 777 4 €7 (IZ#EH L7
T — PP LB f/MET 258103 —ROMK 2R LES. —KoflfiE, ko
Boolean (Activity=="F—F") // Activity BZ"E— F"Z L > TUEIN 572
51, £HTRINTO
Activity.startTime
Activity.endTime
Activity.processTime
EFE Boolean (Activity=="F— K") L [F—D
Activity @ startTime ,endTime ,processTime
DRZEBE LT b O R LEDELE2EITST 5 TR, ER, FAeRETLILICL-
TATWET. FRE L 722 2 EEITILME O SIMPLE I L2 HHET L L EFR LR U —OHF
X Parameter 23F|H AIRETT .

Bl 2

A,B,C DIEEEDKETRRIIOWNWT, BV Y THthFHEE 2 BUTTITH) 2N TE T
AITiE, 1000 HE2RX—AL L CHEEMDIIEUT-MEEE 240 ) Z L LinoT-. BIES
HYBOFETHIIROEY TH 5.

HY8 TRIGE THE2HE TEIFE aFt

A does 1H 2 H 3 H 6 H
B _does 3 H 2 H 3 H 8 H
C_does 4 H 5H 2 H 11 H

FAEELHY BIZHNY Y TG B OWRBEITRO L S1272% (B - H).

HY8 TRIGE THE2HE TEIFE aFt

A does 2000 1000 0 6 H
B does 0 1000 0 8 H
C_does 0 0 1000 11 H

RIEOZFDIENOREIIHE 1 LE—E45HLE, XHOMELE LMD ML — A7
RAfR AR X
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SORND, BT VT AET KL ThHEET— FEB- RO A NRIERTE %
7.

fEE— RIS LT 22 bR

E—FEBl =X b (FA)

A does 1 2
A does 2 1
A does 3 0
B does 1 0
B does 2 1
B does_ 3 0
C does 1 0
C does 2 0
C does 3 1

IRARNKROT—HE/NT A—H (cost) & LTRD LI RN EERZLET.

// AR DERME

Parameter cost (index=m) ;

Expression costSum;

costSum=sum (Boolean (act[j,s]==m) *cost[m], (j, s, m,m<stepToMode
(s1)):

softConstraint (10); // HlKIOEA

costSum <= 0; // 2 A NDOF/MEIZHIGT Dl

F—X cost ITRD L HITHz2 F9.

cost =

[A does 1] 2 [B does 1] 0 [C does 1] O
[A does 2] 1 [B does 2] 1 [C does 2] O
[A does 3] 0 [B does 3] 0 [C does 3] 1

’

AARROEEB LT E, FIOELEZBIT I bDERT AT  LRELIEZ IR F
TOT, IA MDOE/MEEITIBEWE RV T, repsp 1T T OXF LT 418, BKETRA (Z
NETOR/NET 12 TLR) 2R LIcekaik/IMELET.

HADFKEIZIX, softConstraint BEEZHWET.
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softConstraint (10); // HIFOEA
costSum <= 0; // 2 A MOE/IMEIZHKIGST Dl

ZORETIFBERIKOELNRZI VO TRO &9 283 =a 2 - o GE TR 36) OffD
HhsnE7d.

[y Ty ol T e

B_does 1
Z _does 2
B_does 3
A does_ 3

HAh%E 5 UTICEDD E, 3 A NEATET 0% TRZNIER SN =R hshd ko
20 FET. BIZIRRITESAE 2 ICRELZHAICHENI SN D 3 A FH 3000 HOfif (58T REX
22) TTY.

Lo ) I O o T e

B _does 1
A does 2
B_does 3
A does 3
C doeg 2
C _does 1

BRITEEHE LN EAONEEADT, BEHNOEAZ 1 ERELTD, KVEETT
RN O F/IMb 2B LT2fig & 35121337 A —# defaultObjectiveWeight & KX {F&E
LT &EET. WIIHROESRZ 1, BREROESLZ 2 L LD 2k 9000 M, 5ETH
%17 O
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M = LD

B_does_1
A _does 2
A does 3
C _does_3
A does_1
C_does 1
B does 3
C _does 2
B_does_2

AANERRTETRAEZ 70y b425L, LFOXSI2Y 7.

40

5 10 15 20 o5
a2k (FH)

A HELEL L 2T L
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18.3 ¥ I—HlMERIHATHIRrVa—V VI RE

T T4 BT 4 WO, ¥ TRZIZOWTO

¢ HDHT T 4 €T 4 BHUTREIFHCBB S E o0

¢ BOLT VT A ET A BHTER > TWD o IC Lz

¢ HOT T 4 €T 4 BET —EREBRIZHOT 77 4 BT 4 RNETIND LT Lz
EWVIHFHFNIATHRER (FI—&R) &7 77487« (FI—H) Z2ELL, HEHAk
ITHRZEED EWS T 7 =y 7 CRBT LN TEET.

18.3.1 [FIEFBRAAHI

(BilfE 3)

EF 1, 2, 3 OVWTNDLO TR 1BAAICED LY THRD & XITIXCITH R
ZHEE 1, 2, 3OTRE1IBZFDYTOERD LT L. %wmwﬁﬁﬁﬁ
il 1 LRI—CThorLT5.

ZODTITAET 4 a,b ZRERFICEKBRIEDIE, ¥I—DT7 77487 4d &€
ET I T 4T 4 a,b,d DEEITEETDHHXI—DEFE R ZED, w%ﬁﬁﬁ%UTw
EolEDET.

d << a, "R",’

d << b, "RY,

ZOBXIZEY, T2 T4 ET 4 a,b ZELLLT VT 4 BT 4 d OERZICITOIND %,
TITAET 4 a,b IXFERHIBMG S ET.
Z X —HIKEFIATHECIE, ¥ —EROFEHRHNEZZEBSERWVEDIL, ¥ I &R0
A2 T ORESRMEICREST 2HERDH Y £
UT:%7w®£¢%mbi¢.
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//

// Bl 3
//

Set M;

Element m(set=M); // F— R

ResourceCapacity cap (resource=R, timeStep=T) ;
caplr,t] = 1;
cap ["dummyResource",t] = 10; // Z I —IZEHRICEET 5.

Set = "1 .. 6"; // ft&F
// BINE D ERTSEATHIA

Activity dummy (name="dummy", mode=Set ("dummyMode")) ;

dummy << act[j,1], "dummyResource", 1 <= j <= 3;

T—=2 7 7 A

req =
[ Adoes 1, A, 1] 1 [ B does 1, B, 1] 1 [ C does 1, C, 1] 1

[ dummyMode, dummyResource, 1] 1
[ A does 1, dummyResource, 1] 1
[ C does 1, dummyResource, 1] 1

stepToMode =

LRk L, E—RNEERAZEBMLET. EROET VLD AT Y 2 —VERITROEY T
ER
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[ ) R R o T e ]

A does 1
B_does 2
C does 3
B _does 1
C _does 1
A does 2
B does 3

Adoes3 [

18.3.2 A —1—F v 7HIK

ELRTEATHIFI O ERIZBNT

act[j,1l]<<dummy , "dummyResource", 1 <= j <= 3;

DEICHATERE W T D EA L, A, C ICED TR 1 YT 2 E AL LY
HRS>TWDL LT L (F—"=F v 7HilK), LWoERERY £F. ZE act[j,1] O
endTime BIZBHIET DHRAIDOT 7T 4 T 4 dummy TRIFTNIER B2 &2k 4.

ZORMPIRD LD RAT T a— A GO, fEF a, fFF c O 1 2 A, Cc H#HEHL
TWAHRHNEAR D £
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Lo ) B R o T e

C does 1
A does 2
A does 3
B_does 1
B_does_3
A does 1
B_does 2

Coes3 [N

18.3.3 —ERFEI# D BRAEHIK

F—=_=F v TR E ZOMND ZEIZL-T, a BT LT b —ERH s %12 b 2B
T2, LVOHIRIERIT LI LN TEET.

FEXT c T SH+2 OEES2FHF ST 75485747, a & ¢, c & b kLT, k&
DHETH—NN—=F v T EZHTTRBEET. £959T5L c OREINVIE-TWVBEDT,
a,b OMMEIZNT s UTFERVFET. Kz s OESE 2 34X a, b 1TEBELET.
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18.4 VR»ZVa—V L 7E

AR a—0 7 LIEfRIZE ST T r Y =27 MDD TWDETIZ, HDADRHAENG
RKONRL 2 D7 EDORBEHIRHRENEZ2FHNHY £7. ZOBRIZIE, BEORTFVa—
NEBEEL, B EEORIFEZEE Lictk, HEAF P a— U U 72T ILERD D 7.
TOLHMEE Y AV a— U U REEFENE T,

Bl ZAZRD L5 725l E B 2 £

(B 4 )
FTHOLHIBRAT D a— AL Tradcy MREBINTNDLET 5.

TEZEBAA A
THE1 TIT#E2 TIES3
fEg 1 4 HH 7 HH 9 HH

ftf2 3HH SHH 8HH

ff3 1HH S5HH 9HH

ftf4 2HH 3HH 6HH

ft#5 OoHH 7HH 10HH

ftff6e OoOHH 1HH 4HH

AN E
TFE1 T2 T3

fhF 1 A does 1 B does 2 B does_ 3
1 2 A does 1 A does 2 C does 3
15 3 A does 1 B does 2 A does 3
12 4 A does 1 B does 2 C does 3
15 C does 1 A does 2 C does 3
1% 6 A does 1 B does 2 C does 3

a7 by 4 ABETEEET, ROBNS B WMEFEZHYTIEN/H KR o
77, ZOFE, SETEERNR/INIZED LA P a— L a7 B,
RIEOREIHE 1 LFE—&9 5.
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act[1] : -
actlz] | ...... T f .
act[3] : :

act[4] Wy é\é*f”ﬁ ...... ......
act[5] \ |
act[6] N

A does 1
C_does 1 BD (A o]
A does_2
B_does_2
A does 3

B does 3
C _does 3

ZOM#E% SIMPLE Titihd9 2 &ELLTORRIZAR D £
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//

// BlE 4 (NBAFVa—RE VATZYa—0 7
//

Set M;

Element m(set=M); // F— R

ResourceCapacity cap (name="cap", resource=R, timeStep=T) ;
caplr,t] = 1;
cap["B",t] =0, t >=5; // 5 HAUKEB IIMEX R

/) BEDAF Y 2 —LOREE
Set FixAct (name="FixAct", dim=2);
Parameter initStart (name="initStart", index=(j,s));

act[j,s].startTime = initStart[j,s], (j,s) < FixAct;

Parameter initMode (name="initMode", index=(j,s));

act[j,s] = initModel[]j,s], (j,s) < FixAct;

fixActivity(act[j,s].startTime, (j,s) < FixAct);

fixActivity(act[j,s], (j,s) < FixAct);

/] RFDOAr Y 22— VTamEIZII KD
Set NotFixAct (name="FixAct", dim=2);
NotFixAct = setOf((j,s), (jJ < J, s < S)) - FixAct;

sourceActivity < actl[j,s], (J,s) < NotFixAct,5;

// BB DVEEDTE T RZ O /ML
Objective f (type=minimize);
f = completionTime;
options.maxtim = 5;
showSystem() ;

solve () ;

£, T 77 A MBI TOT =2 BMsSET.
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initStart =
(1,1]
[2,1]
[3,1]
(4,1]
[4,2]
[
[
[
[

ISy

5,1]
6,1]
6,2]
6,3]

I = © R GO R \C R N OV)

initMode =
[1,1] "A does 1"
[2,1] "A does 1"
[3,1] "A does 1"
[4,1] "A does 1"
[4,2] "B does 2"
[5,1] "C does 1"
[6,1] "A does 1"
[6,2] "B does 2"
[6,3] "C _does 3"

o ooy U s s W N
T I N R e L ST = B = =

~.

B 2% 5 H HLRREEH LRV, Bo s HHEUBOERMGEELZOICLES. £72, 5 AR
MODAT Y 2 —)VEMAETOT, 4 HHETICHBINTAEXDEEEZITVET.

HDLT VT 4 BT 4 OIS (K& T)RZ, WBE— REBEE LY, Vo A/IiciE, % T
T % fixactivity BIEEAWET. 61, EFEBBENTWARWEER, 5 B BLGI
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WSR2 NI DI TOIEZEIZIHITT D sourceActivity & DOHATHIFZ TR L £
FRETNEIAT LAY Y a— VEERITR D@ Y T

E

act[1]
act[2]
act[3]
act[4]
act[5]
act[d]

A does
C does 1
A does 2
B_does 2
A does 3
C does_3

W2 (5 B HLLED OFEEREE S, Ak (5 B HLUE) OFEEMSHAESHTHES. £0
BX, B OHEYITES, 1EEDOTETICENLNH T DD £

18.4.1 fixActivity IZ X BEE

fixActivity IZX > THEEHPRD AT T O 3503 H ) £
Activity:+ « « E— K
Activity.startTime * * -« BALAIEFZ
Activity.endTime * * « #& T HFZ
ERE 3 SOEH & fixActivity DFIEITE X 5 HFIC L » TEOBEESTHONET.
EE SHMEIE, BIEEHIN R TS5 2 DN ABICRASNLTWAETT. =
2L, RAR—EL SN TWRWERZEET 2 F I RETA.
£, BlIED LI

fixActivity(act[j,s], (j,s) < FixAct);

LR HHFICLY, BEOBWAFOFRMEZRET 2FbHIKET.
RO,
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fixActivity(act["1,1"]);
fixActivity(act["2,1"]);
fixActivity(act["3,1"]);
fixActivity(act["4,1"]);

( [ )
( [ )
( [ )
( [ )
fixActivity(act["4,2"]);
( [ )
( [ )
( [ )
( [ )

fixActivity(act["5,1"]);
fixActivity(act["6,1"]);
fixActivity(act["6,2"]);
fixActivity(act["6,3"]);

LR THELRUBEKRIZARY £9.
F7z, LFORRKIZ LT fixActivity ICEA (EEEEW) 2 52 5 FRHKE T (EAITE
DEFAET, -1 BEZONTZHGEIZITERAIGSZ N TV RNE O EIRSET).

fixActivity (Activity, HE&);
fixActivity (Activity.startTime, H&);
fixActivity (Activity.endTime, HEH);

DOEAEXEE LIWVMEZ B LI EICEAZ BT 2T AT B2 ERTLHFITRD ET.
repsp lE Z DT NT 4 BER/MET D X OIWTBREEITWET. 72720, RBZICBE L T,
E LWL KV ETOEZ B - 72358120, T AT 03000 A, $£72, BRYBEEITH
M/ MEDBHEE SN TV D 5E0RK TIRZIDOEE DA IZIL, EAZEX D2FITHREEA.

SEATHIR, ERTEATRIFICENL T 5 K 9 REEMMTOIZ & &L, A7V a— I Hif ok
BT 7T 4 ET 0 NEE D KO RIEEW AR ENET.

18.4.2 unfixActivity IZ & 5 EEDMHER

fixActivity (Z L DEEEMIRT HITIE, unfixActivity ZHEWVET. unfixActivity
DOENXIL, fixActivity E[E—TT.

HRASHEEE 2T 2



176

18.5Al—F— NEFBRZAA LR Ya—Y V&

[F—F— FIEF®EIRIE, BT 77 47 4 REORSE— Fa B i 72 ORI L
FT. BIXIE, TI2T4ET 4 a BEY I DHE—FB ml, m2, m3 LWIEEFETHEZ LN
TIT4ET 4 b BEY 9 HF—FAR m2, ml, m3 EWIHIEETHEZONIEHE, 7277«
BT 4 as7 77 48T 14 b DFE—F— RIAFERR &I

modeOrder (a) == modeOrder (b) ;

Ltk sh,
a M ml D545, b ldm2 5
a W m2 D5, b ldml 5
a B’ m3 D55, b ldm3 5
EERLTOVET. 72774 ETABPRBE—RBRZELVWOTIIRL, 7774 ET 452
LN E— FOIEBERE LWEIZERLTRFa W, 72, F—E— NEFERE, &7 277«
T 4 BEY 9 5F— ROENELWEEIZOLANLERHRKET.
InEHAWD L, Bz, DITO XD AR T 2 HEN R ET.

Tl

(B 5 )
BlRE 1 OfET, TR 1 &TE 3 IZRCAXHEHY LTI s 2 nWiganAr
T a— LI ED L T DD,

Z OFIFIEMENTET AFERITIROE Y T,
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//

// PIE 5 (NBAF Y a2—/LME, modeOrder flF9)
//

Set M;

Element m(set=M); // E&— R

Set R;

Element r (set=R); // &JR

Set D;

Element d(set=D); // &F— KO/EERFEORK

Set stepToMode (index=s) ;
Activity act(index=(]j,s),mode= stepToMode[s]);

// TR & TR 3 1R UADHY
modeOrder (act[j,1]) == modeOrder (act[[j,3]);

solve () ;

ERETFARBOTT, [F—F— FIEFERZEE L THW5 DT,

modeOrder (act[j,1]) == modeOrder (act[[j,3]);

T, AU, fEE ) 0T L SEE 5 OTR3IIFA—F— FIEFBR TH L2 ELERL T
WET., KT 77 4 ET 4 BNEY D 5F— FiX

Activity act(index=(]j,s),mode= stepToMode[s])

TEHEZBNTWET. stepToMode 25V,

stepToMode =

[1] A does 1 B does 1 C does 1
[2] A does 2 B does 2 C does 2
[3] A does 3 B does 3 C _does_ 3

D& RIFEFETHEZ LR TVESTOT
act[j,1] 7 A does 1 #5725, act[j,3] I£ A does 3 ZHLD
act[j,1] » B does 1 #5725, act[j,3] I£ B does 3 ZHD
act[j,1] A C does 1 #5725, act[j,3] I C_does 3 ZHLD
ThRbb,
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TRE1%2 A MY TR0 TRIEADHEYTS

TFE14%B MY TLR0 TR EBAHYTS

TRE1%Cc MY TLR0 TR cHAHEYTS
EWVIHHFINTRIL SN TWDRITRY £
FREETAEIATTHLEUTOL IR £

act[1]
act[2]
act[3]
act[4]
act[5]
act[5]

A does 1
C _does_1
B does 2
A does 3
C _does 3
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19. NUOPT/SIMPLE FAQ

ARETIX, HHEE NUOPT ([ZENT-HFBMY LT WEY 2 F Lo T Lz, XIS
FAQ ICBH L TIX, I NUOPT/SIMPLE F=—hUT /L] ZZSH T IV,

19.1 RE/MERTT —

T NVOHIZEROEN B EBASTWRWTL X 92 BEITHEMEL 5 2 720 & 91H]
i 0 LERENETOTELOE Y FIZFE/ IR T 7 —DJFRKR L7220 7.

Variable x;
1/x >= 5; // FE/MIE =7 — DR

log B#IZ 0 25X TLE-2HEDS, BENEIRET —L>TLEVET.

Variable x;
log(x) >= 3; // FEHyNMLETT —OFK

19. 2 BKDEIVE

SIMPLE 1% C++ ZHWTHIEINTWAH =, T /&35 1380 BT o= L #
RENTLEVET. FlzE, ROBITILEE a 1T 1/6 ZHEL LD ELTNETA, FHEE
WZIX 0 nEZ6NTCTLEWVET.

Parameter a;

a=1/6; // 0 WHRTEIND

1/6 5251213, INETRETH28ENHY £7.

Parameter a;
a =1.0/6.0;

HRASHEEE 2T 2



180

19. 3 RFHF BT 5T —

19.3.1 —RETDHA

TP EEDOERERTHDIHEL, FRNCRATIESL TV — bk " THMLERHD
E

Set S="p q"; // UFHINEFRE
Element i (set=S);
Parameter a(index=i);
al"p"] = 2;

19.3.2 “RTDHE
ZIRITEDIFEEFFOBRE, HEBNIACAT BRI R OES DERE N SUFEH|TH D720 0
Wb b3, R EX TV F— b " THPLERS D £7.
—¥RIZ Element NEFEMEEL TWABEIIEEEZZE T V7 +— Tk v THLMLEITHY £
TFA.

Set S="p g";

Set T="1 2 3";

Element i (set=S), Jj(set=T);
Parameter a(index=(i,J));
al"p,1"] 2; // ™ THTe
al"p",31 = 3; // p O& " THE
ali, 3] = 4; // " THZERITRW

19.3.3 ZREU EDRE
ZRIELL EORFEEFEOBRE, —EIC Element DNEHEMEL TWABETH-TH, %D
DI R ICUL L OEFTRNELGAY, ¥ 77 #— v THPLENRHY £7°.
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Set S="p g";

Set T="1 2 3";

Set U="r s"

Element i (set=S), Jj(set=T), k(set=U);
Parameter a(index=(i,J,k));

2; // &%z v THTe
"p,1", k] = 3; // —&B " THTe
"p",3,"r"] = 4; // XFDOFH " T
i,"1,r"] = 5; // —# " TH

= 6; // XFDH " THTe
i,1,k]1 = 7; // " THERJITRW
"o",3,k] = 8; // XFDOH " THE
i,3,k1 = 9; // " THERITRW

o
=
a]

Il

(=
~
(-
~
a]
-
|
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{18 A NUOPT/SIMPLE DTS — A v E—

A.1SIMPIE DT — A vt —¥

WX SIMPLE DFEITHFOT T ——ETT. A vb—U3HEE (UNIX ) HDWILZHEARZE (Windows M) T, FORTIIH TN T XTI NT

VWET.

TIT—FE | 2T —Avtk—V

Wt

1 <<SIMPLE 1>> Infeasible bound for variable XX .
<<SIMPLE 1>> ¥ XX ICOWTCHFELE ETFRERAEZ S Lz,

EE XX ZHEA BN EFRBFELTHET (7
VR LT ETRAEE SHIZHEICONTZ
DF = v 7 PMTbIET).

2 <<SIMPLE 2>> B MINIMIZE/MAXIMIZE OHIZiE., ETRZ2FEHIT 2
ZENTEERA.
3 <<SIMPLE 3>> Infeasible bound for constraint XX . HIHR xxiz5 2oz ETFERFELTHET (F

<<SIMPLE 3>> Ml xx IZ-oWTHFE L EFBERELZNE L

TNARKEZELTETRAES I NHERICONT
ZDF =y 7 PMTOIET).

4 <<SIMPLE 4>> Warning: Length of a subscript exceeds 30.
<<SIMPLE 4>> & : IRFOAFODRE SN 30 XFaliz L.

i IRTE L TEDIN D SUFH O SCFEN 30 &
Wz TnWET.
(30 XFBELHEOXFITEHR L UL ET. )

5 <<SIMPLE 5>> Subscript has the wrong dimension.
<<SIMPLE 5>> IRFOWIENEHLEHA .

oA 7Yl FORFOEN—H LTV ER
ho (BETNVHOFT V=7 FOEZRDOBEDOIRT-OK
JC (index=?) &ENMNELOIIZREA (1,71 %)
TOIRTOWRTN =B L TNDEINE I DEMHRLT
TEw )
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6 <<SIMPLE 6>> Tllegal characters ("[", "]", "..." and so|FEQIEDTF (" (", "", "..."2Y) NERFOH
on)included in subscript. b d_XEFcfEbiE L.
<<SIMPLE 6>> INF-OHUT, 7230w (v (v, "1, "..." L) BE
FHTHET.

10 <<SIMPLE 10>> Subscript expected on rhs assignment. TR T 7 ANMCENT, IWFEMEFT V=T M
<<SIMPLE 10>> T —# 7 7 A /L XX D YY {THIZFLR—= 7 —TF. RASNDNE (F O (21" BEATWE

22 LB HEIATIFRFN RS TUIRD FHA. A

11 <<SIMPLE 11>> Data file: Value expected on rhs of assignment. — X T 7 ANMTEBNT, RFEFEFT7V 7 MC
<<SIMPLE 11>> F—HX 77 A/l XX ® YY {THIZFGEHR=T T —TT. RAESNDNE (F5 A M) [TEPBEATHEEA.
FTVxl b2z DA TN LoD & ZAITITT —# BN e TUER D FHA.

12 <<SIMPLE 12>> ~<<SIMPLE 17>>Internal Error! SIMPLE DOWNHIT T —.
<<SIMPLE 12>> ~<<SIMPLE 17>> VA7 ANHTT —! (nuopt-support@msi.co.jp ~BEHLHE T IV, )

19 <<SIMPLE 19>> Warning: No auto-assignment performed for | B35 BEBEMBMITONDEETT A, BEHEML
constant set. DEBELSTHLHOTHHTONETA.  (BHE) ( set
<<SIMPLE 19>> %4, HEIMAICL > TEBRSNARAWVWESRDH Y £7. EFHT HI, superSet WEBELSLELZIEET D

LZDEERX o —URBENET. )

20 <<SIMPLE 20>> Data file: Can't match the pattern "from... to". | T—% 7 7 A /UIZ from/to DAMEEZ "..." HH
<<SIMPLE 20>> 7 —#@tAiAF: "from ... to" BROIEZ T —TF. | LE L72D, from/to BT —|Z72 > TV EHA.

22 <<SIMPLE 22>> Data file: Number of values not matched with | T—HX 7 7 A NPT, HHFT 77 MIRAEH
the index dimension of set. HNEO" 1" OHIZEIND Element OENE DA
<<SIMPLE 22>> T —HFilrirdr: T —HPOIRTOBEETNVPOEEGD | 7V =7 FOERFFD index DEEH > TV EEA.
RIEDEE LA .

23 <<SIMPLE 23>> Expand from-to: "..." or ".." appeared at the | T—# #E T UFH DA E - ITRKEIZ from/to D

head or the tail of the stream.

BHREEE s "L/ BELbILE LT
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<<SIMPLE 23>> T —HiAiAd: ..
MRRBIZEHDNE L.

LR BEFRDIEA

24 <<SIMPLE 24>> Attempt to find the maximum of an empty set. | BEENOLHRKERZEZRD L O E L TWET.
<<SIMPLE 24>> ZEHEENOLIRREHFZROL I L LE LK.

26 <<SIMPLE 26>> Only one-dimension data can be specified as | &l Interval DERE (E5) Ml dim=1 LS %5
interval number. ZF L7
<<SIMPLE 26>> 1WRILDT—HIZ[RE->T, interval DOIFEIFHEZTY.

30 <<SIMPLE 30>> Interval data not matched with the format: lower | &l Interval DEF (B5) FFIZ TR, LRIEEZ 5
bound, upper bound. ZTWERA.
<<SIMPLE 30>> Interval O ANF—ZJERIT " TR, LR Thidh
X720 FHA.

33 <<SIMPLE 33>> A call has been made to an invalid function on | Interval (Zxf L CHEEMRBEKEZFEITLEI Y L LE
Interval. L7z,
<<SIMPLE 33>> Interval [Tk L T (EHEIWVHLRLE) HEREEFD
H LTk L.

34 <<SIMPLE 34>> Warning: No auto-assignment performed for | B35 BEBEMBMITONDEETT A, BELHEML
interval set. 2 Interval 2O TIThILERA. (B
<<SIMPLE 34>> #ih: Interval IZxf L CIXHERAZ TRbILERA.

36 <<SIMPLE 36>> Sequence is empty. 5| sequence MNZETT.
<<SIMPLE 36>> Sequence MNZEL7/2o>TWET .

37 <<SIMPLE 37>> Only one-dimension data can be specified as | ¥l Sequence DEF (55) HFiZdim=1 LS % 5%
Sequence. F L7
<<SIMPLE 37>> Sequence DIFEIL 1 KILDOT —XIZR>THZTT .

39 <<SIMPLE 39>> Sequence data not matched with the format: | 5l Sequence DEFE (E5) T, IIDME, FIDik
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"first .. last, step".
<<SIMPLE 39>> Sequence 7 —#ERAUT " BAAEEE .. K TEE, HaE"
TRTNERD AL

HBOME, #4y (default=1) OWFTHNEKIT T
ESC

40 <<SIMPLE 40>> Sequence: Illegal operation. 5| sequence Zxf L CHE R ZITIH & LEL
<<SIMPLE 40>> Sequence (ZXIT DEMREEMT2bE L. 7.

41 <<SIMPLE 41>> Sequence DIFEIL 1 KILDOT —XIZR>THZTT .

46 <<SIMPLE 46>> Attempt to find the maximum of an empty sequence. | ZEHN LR KRKEREZRDLH> L LFE L.
<<SIMPLE 46>>%2(D Sequence MO KEHREZROLHIELELE.

47 <<SIMPLE 47>> Warning: No auto-assignment performed for | B35 BEBEMBMITONDEETT A, BELHEML
sequence. 7% Sequence DO TIiTONLEHA. (B
<<SIMPLE 47>>%%: Sequence Tk 2 HEMCAIZITbilEHA .

49 <<SIMPLE 49>> A call has been made to an invalid function. | fEZN7RB5FFONE LM TN E LT,
<<SIMPLE 49>> HEZN2RARF-ONE LOMTRb L E LT,

53 <<SIMPLE 53>> Operation between elements of different |BL TWAEADRITNE/S Element DOFIZHE
dimension. PIThhE L.
<<SIMPLE 53>> BERNPHR DR e xR B R L THEMTbhvE L.

58 <<SIMPLE 58>> Set difference: sl-s2: sl doesn't include s2. | EADFES (s1-s2) HEIZBWT, s2 1T sl OF5
<<SIMPLE 58>> #£4H5|H: s1-52 T, s2 sl KHEENTVWEHATL | £ TVERA.
7.

59 <<SIMPLE 59>> Fiexed value ( ... ) out of defined range ( ...). | Element NZDEFRMBAINDEICEHEINLL S L L
<<SIMPLE 59>>H33% (... ) IIX L TEREADME (...) ZRALESEL | TWET.
L.

60 <<SIMPLE 60>> Illegal characters included in subscript. RPN 72 LT EENTONET.

<<SIMPLE 60>> IRTUACHN R LTREENTNVET.
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62 <<SIMPLE 62>> Comparison between elements of different |BL TWAHESDKRITNELD Element [ Tt
dimemsion. WA ThIvE L.
<<SIMPLE 62>> SRR 5HWICAFFHOEBROMIZHIIMTebivE L.

64 <<SIMPLE 64>> Constraint: subscript not matched. RO/ F T —TF
<<SIMPLE 64>> filfJx (Constraint) : IRFNEH L EHA .

67 <<SIMPLE 67>> Index error in reference of XX. RANDOHFDSLHEAXRDOFIZH LA T V=7 b xx ITE
<<SIMPLE 67>> ZAT V=7 b xx OIRFAIFIZIRO RH Y £7. LWIRFREZ B TWERA.

[Gl&Efes, PIZIZROE S A v =V hainnEd. ] XX DBIRF72 LR DIIRTFAT 5T 5
AR TIRDIZ, WL XX DIRFIHTF O TOET. XX CIRFE DT HRERDITIRFAHT b TnZzn
XX DOUST-OWITCHE H
EWVH T —AREY LET. BENIZEDr—2n
ICHNT A v =V & ET.

70 <<SIMPLE 70>> Unmatched or ambiguous element (s) . WTOENE->THERFA. ( RADLED EHDT
<<SIMPLE 70>> GE LW, RNEDEENH ELT-. BN DIRTDNED GaFICELET. )

74 <<SIMPLE 74>> Improper use of a dependent subscript. REPMLORTFIEFZ L T HICH D 5T, BT
<<SIMPLE 74>> fiOWFIKFT DIRFITLDEF L TWDLIF L —FEIC | LbEESNRWEEMEbE L. ( #flzid
By Fx8A . Element j(set=S[i]); & L TEEF I N

Element 7% i ZfEbLd, [EEINTITMELONTS
BIZACET. )
75 <<SIMPLE 75>> Index dimension error in assignment to object | fRADEDIZHLH AT V=7 b xX FIRFTRLTE

XX , scalar but with index.
<<SIMPLE 75>> fRADXKMEAT V=7 kXX OWTAHFIZEY RH Y £
ANT (RFR LTES) CIRRFT L UEEZHREL LY E LTWET.

SN TWETRIRFZ T THEOBRELCRAD AL
ShE L.
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76 <<SIMPLE 76>> Index dimension error in assignment to RADEDCHDHAT V=7 b XX BWES INT4E
object XX, Defined on index set N but try to assign a value | ADRICE E D RITTDIRT & 1T THEORELICA
with index of dimension M. MRS AVE LTz,
<<SIMPLE 76>> fRADXRA 7T V=7 b xx (EFRESDKIL: N) OUTF
FFICRRY ZH 0 £ R FORITLHE M TT .

[& 2]
RADKHEA TP =7 b XX OIRTAHFIZAV N HY £7. (Element DE
S OBRICIRTA & OESOIRTAA T 2B T D ARERH D £7.)

77 <<SIMPLE 77>> Index dimension error in assignment to XX X N HORFEEZ T TERBEN TWETRE, 2H
object XX, Defined on index set with N but try to assign a| 7D X ICRFEMHITETITHEEZREL LD E LT
scalar value. £
<<SIMPLE 77>>RADKEA TV =7 b xx (ERESDWRIC: N ) DOIRF
FFCRRY B H Y ET W FATETIEEZHREL LY L LTWET.

78 <<SIMPLE 78>> No element exists in [...] function. "[1" OFIZ, Element NENTWERA.
<<SIMPLE 78>> "[...]" OHIIRFENRH Y FHA.

81 <<SIMPLE 81>> Subscript mismatch. RFICET 27 — P &ihvE L.
<<SIMPLE 81>> INFT-DHENEH L EFHA .

82 <<SIMPLE 82>> Subscript ... out of range. F 7V 27 MTAHT NIRRT OMD, FDOEZDEE
<<SIMPLE 82>> ... DIRFNERBNTHD ... D ELE. IZ (index=?) BE S A IRFOME DR % 1L H E

L7z,

91 <<SIMPLE 91>> Operation between set of different dimension. | BEDKIC (dim) DR ZESH THENM TR
<<SIMPLE 91>> RARDZKILOERZFOEASOMICHKEMT b E L. | .

92 <<SIMPLE 92>> Warning: No auto-assignment performed for ... |BE7ZOHEEMMBTHON LA TT A, BENHBEMEG

<<SIMPLE 92>> & . HEMEMNDAR SN TOEEITKT 2 BEM

DESHBOMRE (F1ES) ThroTiITbhEd
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NIAT bV ERE . . (B

97 <<SIMPLE 97>> Warning: No auto-assignment performed for sets | 72 5 BEBMBAITON DG TT A, BEHEML
made by setof. 2N setOf DFERTHLOTIThIEEAL. (L)
<<SIMPLE 97>>%4ik: nwsetof" TIE-TZEAICKTT D HECAIZ T bR
EFHA.

98 <<SIMPLE 98>> from ... to has been defined before data file
reading.
<<SIMPLE 98>> "from ... to" M7 —# 7 7 A )VEFRHALEN, EFH
SNFELE.

102 <<SIMPLE 102>> Set assignment: dimension of lhs. and rhs. | EARLOMRA (X7 —% 7 7 A4 VL OFEAIA
conflicts. ) DIGE, HHOEGDOERDOIRICE EIDDESLED
<<SIMPLE 102>>HEAITHTHRATES OB ELEDOEGOEFZORIE | BREOXITLHR G- TOVEFA.

DEBMLEREA.

103 <<SIMPLE 103>> Dimension not matched when using superSet. BHROWILDE D LR LA EERE E £9
<<SIMPLE 103>>722WItEFFHOEARN "superSet"” L THEHENE | ELEL.

L7z, ( Set T(dim=2); Set S(dim=1, superSet=T);
L LIEYE%E. )

104 <<SIMPLE 104>> ... (1) can not be used as a superset of ... (2) [ "... ()" E"...2)" OHESII N EEA.
<<SIMPLE 104>> ... (1) I¥...(2) ® superSet & L THMATDHZ LN
TEFEHA.

105 <<SIMPLE 105>> Argument error: ... (l) of ... (2) F TV 2l NERRFOS|E T — T
<<SIMPLE 105>>5|x=F—: ... (1) D...(2)

106 <<SIMPLE 106>> Argument arcs must be a 2-dimensional set. |7 7 7EZFERIZ, JBM arcs 2 dim=2 OEHII.
<<SIMPLE 106>>5#{ "arcs" X 2 WILOEATRITIUIR Y FHA. STVWERA.
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107 <<SIMPLE 107>> Argument nodes must be a l-dimensional set. | 77 7EHEMIZ, BN nodes 2 dim=1 OHEA/ITZ
<<SIMPLE 107>>5#{ "nodes" I% 1 WILOHEATRITINIZRY FHA . STVWERA.

108 <<SIMPLE 108>> ERROR in check(): condition is not | B¥k check () DFRMITEMK L E L.
satisfied.
<<SIMPLE 108>>Bd¥ check() OPFOEME ... Ml SnEFATLE.

110 <<SIMPLE 110>> Argument: invalid use of index. FT7 Tz MERRIZEMEDIEL index HNEEZYZRIGHT
<<SIMPLE 110>> "index=" MiR-o7iGnicfEH I TWET . IZHBALE LT

111 <<SIMPLE 111>> Assignment: rhs includes free subscript. FRADERNCREICR DERT (Element) DNENF
<<SIMPLE 111>>RADAIIIRE TERWIRFERHY F L7z, L.

113 <<SIMPLE 113>> Invalid assignment. ZOMORANIZET 2= 7 =S ivE L.
<<SIMPLE 113>> LU AMTRDONE L.

114 <<SIMPLE 114>> Argument: Invalid use of set. FT7 Ty NEBRFRFIZBMETIE set NI DN
<<SIMPLE 114>> "set=" Mo/l S CTWET. F L.

116,117 <<SIMPLE 116>>,<<SIMPLE 117>>
"set=" PiRolLGATICHEHN I TWET.

118 <<SIMPLE 118>> Set (Zkf L THEMRMRANTONE LI (=27 V&2 T
TFEW)

119 <<SIMPLE 119>> Assignment: "[" or "]" occured both in lhs and | L FHNEZEA~ERAT I, XFHOFHFTHD
rhs of = when assigning a set by a string. EEOME EMRADLEDE S BRTFAITFENnTnEL
<<SIMPLE 119>> A7 V=2 F[IRF] = LFHNEWIRALT, XFFHID | 2. (CFHNC L D2EE~DRAZITIBEICIE, %
HFize " EE I BRENRE LR FOBEANZFEIRFZ (" E2Em 1 BRBlbhbs 2 &%

EIELTWET. B, set s; s[1]="[1] al
2 [1] 3"; F=T—IZRDES. )
120 <<SIMPLE 120>> Operators "+=", "—=",6 " = w/—w wiiw gpg o |G, - = /o 44 - ZAABEARAF TS
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are not allowed here.

MIEA L E L.

<<SIMPLE 120>> {HEL 1 "+=", "—=", "wk=w v /=nowvggwn Lwe__eof
fEHT LM TEERA.

121 <<SIMPLE 121>> Invalid constraint specification: ( parameter | SIMPLE MiffR T& WK ( <= K
<= expr => parameter is not allowed ). >= B, T R<= X)) BENE L
<<SIMPLE 121>> A% T2 WHlH X ( "parameter <= expr =>
parameter" ) 2MEINE L.

122 <<SIMPLE 122>> Data file: = expected. T2 T 7 ANH, = RENLIETOL ZAICEDOM
<<SIMPLE 122>> T—X 77 A/ ... (1) O xX {THIZFRHB=7—CT7. | OXFRHENE LT,

FTT 2 MM (2) OFEIBIZE S =" B EHEA. (T—H#77A4VTalll = 3; al2]= 5; &&KH
THHEICIEa= (1] 3 [2] 5; LibLEd. M
ADEDITIF ] FOXFINIBRNTIEIWT &
. )

123 <<SIMPLE 123>> Data file: Syntax error. T—H T 7 ANDILEET—TT. (T—H774
<<SIMPLE 123>> 7—4 77 A /L ... (1) ® XX ATHICGRRTT—TY. | VEELRTDHELEIL, T—FOXGO";" 25Nl
F7T=T b 0 (2) DEROMETT. DLEBAICAECET. )

[HDHWE] ETAHOLFHIOFIRT T — T
(BI&EfiE, RORXAyEv—URHhanET. ] E T —PlEsE L.

125 <<SIMPLE 125>> Remove/Restore Constraint: Constraint number | fl#IZEE THIR/E IR S E5HINX 2B ET BRI
out of range. ZOFZFMIELS HY EHA.
<<SIMPLE 125>> filf)=I2%k}9 5 Remove/Restore B T: fEEI N7z
HRORXOFZNEFEELEEA.

127 <<SIMPLE 127>> String uncompleted ( missing a " mark ) L LTOXFH D" BT —Tho> TWEHA.

<<SIMPLE 127>> AR5EL72 String ( " BNEV FHA)
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128 <<SIMPLE 128>> String is empty. EE L TOIXFHNNETT.
<<SIMPLE 128>> 7 — & UFHIMN2ETT .
129 <<SIMPLE 129>> String contains space(s). EE L TOXFHNOLRNIZENEENTVET.
<<SIMPLE 129>> 7 — X UFFNIEANEENTNET .
130 <<SIMPLE 130>> Invalid cast from character to int. HHRET, XF2HET int ~F v A NTHLENE
<<SIMPLE 130>> XFNOEF~DF v X M3MTRbIVE LT, CE LD, KRELELE.
131 <<SIMPLE 131>> Invalid cast from character to double. HHR%ET, XT%HT double ~F v A M H M
<<SIMPLE 131>> ILF/15 double ~DF ¥ A hMT72bhvE L. MWAETE LR, KRBELELE.
135 <<SIMPLE 135>> Syntax error occured within [...] function. |T—Z 77 ANMIIZRBITD"[ 1" OFDOEFENLET
<<SIMPLE 135>> 77— ERD[...] OPIIHETT—NEELELT. | T—LRRoTWVET.
136 <<SIMPLE 136>> Syntax error occured within <...> function. |7 —Z 77 A NMIIBITDH"< >" OFDOERN IET
<<SIMPLE 136>> 7 —#ERD<...> OPIIHETT—NEELE L. | T—LRRoTWVET.
140 <<SIMPLE 140>> Fixed value out of range for variable. B OBLEDEN DL O ETFROFEHEIMH 5
<<SIMPLE 140>> Variable 2 L FRROGESMIEEL LS E LEL. | DT, ZRABEETLIENTEEEA.
142 <<SIMPLE 142>> Constraint object required in function call. |l XK Z v 27 A0 L HIBR B kT % &
<<SIMPLE 142>> IS A v A X A Thidhniden 84 (deleteCo (), restoreCo()) Di|¥E LTES
ENTWD Constraint DA Y AX L ALSARES
NFE L. ( deleteCo()/restoreCo() IZEH
L DIL Constraint L EHEINAT V=7 DA
TY. BlRIE, deleteCo(x[i]+y[i]>=6) 72 &IZ
EETT. )
148 <<SIMPLE 148>> Argument: invalid use of superSet. FT7 Vs NEBRDBMELIIL superSet MMEZNIZAE
<<SIMPLE 148>> "superSet=" Mil-oliLncfEH I ThET . bk Lz,
150 <<SIMPLE 150>> Set Assignment: lhs of assignment must be an | EHICXTHMRADLENE LT, FHpZERLT-E
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set instance. DDA AF L AUNMMEDIVE LT, (AR
<<SIMPLE 150>> JHFEAERZR EDOMRATERVWESHRAOLIITHN T | DRADEMIIKD Z LN TE LD, H5Ihic
£7. F7 7 FORHTT. HlZIE, ST = "1 2 3"—
BRETELELRVET. )
151 <<SIMPLE 151>> Set Auto-assignment failed. LK T L2HEEMNA R LE L. ( HOES
<<SIMPLE 151>> HEHITHTHHEMRANEK L E L. DO HBEMZATORIESOUEERNTIE L 2D
TENRDLNYFELEDR, ZFOESEIERELSETH
LEOMEH THEBMA TERWEAICAELET. )
160 <<SIMPLE 160>> Empty data can't be casted to double. G727 NOSWRAREEZ PN LA R TH
<<SIMPLE 160>>ZE7 —HX 75 double ~DF ¥ A MRMTiebivE Liz. HDT, double ~"F ¥ A MTLHZENTEEHA.
162 <<SIMPLE 162>> Invalid assignment to current, init or dual |4 7 Y =7 PO M AFEZRME (y[i].val,
member . x.init, z.dual 22&) IZKTHRAZITES L L
<<SIMPLE 162>> fH (.val). HHMHE (.init) F7IFVCTELIE (.dual) | EL72. ( THDBITEHE D Parameter &[A LIk
WX T HRAPTRbIVE L2 (BHROANAHRETT) . PIVETD, HLTRAZITI ZEIETEERA. )
163 <<SIMPLE 163>> No current value for empty constraint. BHELTEOATERSINL T RWHRRox L TH
<<SIMPLE 163>>HilI=A32872 O CTHIFIROME (. val) BFELEHA. WHEAFI~L 5L LELE.
164 <<SIMPLE 164>> No init value for empty constraint. BHE LTEOARTER SN T W Ioxt LTH)
<<SIMPLE 164>>ZZDilf= ... ICBET2MEIZ 0 & LT AIShET. | BfER~L5> & LELE.
165 <<SIMPLE 165>> Dual value of constraint XX is assumed zero | Kfif L TV 72UV IKRHETIL, Constraint O XKIEEIHE
Constraint is empty or model is not solved. IT0 L LTHIAIENET (BETH).
<<SIMPLE 165>>ilfJ= xx O #EL 0 & LTHASnET.
—EHRMEET> TWERA.
167 <<SIMPLE 167>> Leftmost part of Constraint XX is used for | fllfIX xx BNEEEICA I NZHES 2L EiZsy

RS EL P 2T A




193

output. Contains more than two constraints.
<<SIMPLE 167>> IR XX IZOW TR bEDESNH A SN ET.
ZOU EofFIRE G A THET.

RSN DR TER (co = x[il<=y[il<=z[i] %)
AT 126, TOZRMEON 235 Lk bIRgO
RADOHNENS - &b EORITK T S REN )
SNFET (8.3 A7V MNIEHHETLHEOSHE
ZRLTFSW. )

168 <<SIMPLE 168>> Objective can only be assigned for once. HHBEBE~ORAZHEHERITE > & L.
<<SIMPLE 168>>HBIBI%K (Objective) IZxf T HRAIT—EDAHAFEETT . | (ObjectivelliL 1 BIDRADHNBFTF SN TVET)

169 <<SIMPLE 169>> Argument: type Error! F TVl NERFFOBMESIEL type DOFEED L)
<<SIMPLE 169>> "type=" Mo TfbhFE L. Thb.

171 <<SIMPLE 171>> Invalid assignment to Objective: HROREIcxt L CESE & AR A ST,
<<SIMPLE 171>> HHJEIL (Objective) Tk BHEHRRANITONEL
72: "Objective = Expression" DHHZNTT .

172 <<SIMPLE 172>> Objective has not been assigned. BT NEEL (solve () BA%) ITRERD (AR
<<SIMPLE 172>>HMBIEL (Objective) ICX T HRADMT RN TWER | Tt Tniewy) BRI ZE L £ L.

A

173 <<SIMPLE 173>> dual member only exists in Constraints and | HlFIRNEBEUN DA T =7 FD dual EHE RS
Variables. L% L7
<<SIMPLE 173>> MO ZAHUE ZHl#I= & BELSMIOWTSRL LD & LE
L.

174 <<SIMPLE 174>> Set data can not be transformed to |®BEADINRME val #EE Parameter [ZEHL X )
Parameterby .val . ELELRE. (IS ELTELSDOBRMED HIT
<<SIMPLE 174>>#H DMl (.val) %#/37 A —X (Parameter) (A2 L X | Parameter &MY Z LI TEEHA. F£R
2L LELE. LIcO XTI HDHRTT. )

177 <<SIMPLE 177>> No lower bound for empty constraint. BEELTEOATERSINL TV RWFERICH LTTE
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<<SIMPLE 177>> #lfIXD FIRIZFEEL £ A: HlKnZEcd.

RIEZFH~L S ELELE.

181 <<SIMPLE 181>> Argument: from is required in defining a | % Sequence DEFIZEIESIEL from NEIL TV E
Sequence. A
<<SIMPLE 181>> Sequence % EF 7 DHFIZIX, "from="fRENVHETT .

182 <<SIMPLE 182>>Argument: to is required in defining a Sequence. | %] Sequence DEFIZEMSIE to NHENLTWEH
<<SIMPLE 182>> Sequence % EF T HFFIIX, "to="fRENMHETT. | A.

183 <<SIMPLE 183>> Argument: Either left or oleft is required in | il Interval DO ERICEMESIE left F 21T
defining an Interval. oleft DIFENHINTWNERA.
<<SIMPLE 183>> Interval Z/EF&T DL, "left=" M "oleft=" N
WZHTT .

184 <<SIMPLE 184>> Argument: Either right or oright is required | i Interval D EZRIZEMFIE right F7iF
in defining an Interval. oright OIFENENTWERA.
<<SIMPLE 184>> Interval %E#HT HKFITIL, "right=" M "oright="

DLZETY .

185 <<SIMPLE 185>> Argument: name is ignored in the | #ifl Interval F7213%| Sequence #EFT D &
Interval/Sequence definition. E, BMES[#name NENFE LIz, (BETT. EE
<<SIMPLE 185>> Interval/Sequence ZEFT HIKFITIL, "name=" |L | LTETLET. )

T
186 <<SIMPLE 186>> Argument: index is ignored in the | #iflInterval F7=i3%¥|Sequence DEFIZEIESI

Interval/Sequence definition.
<<SIMPLE 186>> Interval/Sequence % EF T DI, "index=" (I
NTT .

index MBI E Lz, (BETT. BUHILTETL
9. )
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187 <<SIMPLE 187>> Argument: dim is ignored in the | #ifl Interval F7=i3%¥|Sequence DEFITEMESI
Interval/Sequence definition. Bdim BB E L. EETT. EELTEITL
<<SIMPLE 187>> Interval/Sequence % EFT DM, "dim=" |THZ) | 3. )

T .

188 <<SIMPLE 188>> Argument: left, right, oleft, oright are |4l Sequence ZEF*T D & &, BMESIE left 72&
ignored in ITEAINET.
<<SIMPLE 188>> Sequence % JEF& 7§ D KfIZIX. "left=, right=,
oleft=, oright="I3#EZh T .

189 <<SIMPLE 189>> Argument: from, to are ignored in the Interval | #ifl Interval ZEHET H L &, BMUSIE from &
definition. to IR I ET.
<<SIMPLE 189>> Interval ZEFT HIFIC, "from=, to=" [T TT .

190 <<SIMPLE 190>> Interval has no val member. #iPH Interval |2k CTEIRE val Z#HELFEL
<<SIMPLE 190>> Interval ®".val" #ZMRL LH>ELFELL. 72. (Interval IZval #ZMTHZ LIFTEEY

. )

191 <<SIMPLE 191>> No assignment is allowed to Sets having N E CHEAZFOEAIIHTO2RAZITE D
<<SIMPLE 191>> ¥RF & superSet Z[AMFICHI S L O REAITKT S ELELE. ( EEOHALE ZOF—ATOEEE
EEORAZITEETAL. (T—F 77 A VREOABTFINET) DORANFEILESNTEBY, HEREMOANFTFINE

7 )

192 <<SIMPLE 192>> Fatal Error in solve () before solution process | NUOPT D3RR C= T —%2 I LE LT,
<<SIMPLE 192>> NUOPT M KT T — CRAFLILORA)

193,194 | <<SIMPLE 193>>, <<SIMPLE 194>> NUOPT FHRLAFIC =T —& i Z Lk L7z (193
Error in solve(), Fatal Error in solve() HAOHY, 194:HEF1721L).

NUOPT D7 —:XX, NUOPT DEKTT— : xX
195 <<SIMPLE 195>> Index with SuperSet error. Superset LIRFOEXHEGDIRIFTITTEN &
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<<SIMPLE 195>> Index & SuperSet DEFKTT—.

ESE

196 <<SIMPLE 196>>Warning: Objective function is constant. HEBEENEE THD Z ERETNLVOMIRIZL - T
<<SIMPLE 196>> #&: AR a AZ U Mo TWET. B G220 £ LT,

197 <<SIMPLE 197>> Set of fixed element can not be a superset. | {RAICL > CTHEEL7=HEFE% superSet & LTHE
<<SIMPLE 197>>[EE SNTHEHEIZ L > TERSINDER % superset &L | 2ELFELL.
THEHTHIZEITTEERA.

198 <<SIMPLE 198>>Wrong argument for slice function. Slice B DFI#0% slice LED ELTWBHELSD
<<SIMPLE 198>> PH#{ slice OFEMNELIHY EHA. WRICBLLF ChHMERH Y £T0, Az T

£

199 <<SIMPLE 199>> Character-value (.. ) appeared in | 3XFH .. IZxT A EESHASC B OEEK O ERE
constraint/objective definition. FIZBNE L7z, Parameter OfE CAHREYIZ2EATIC
<<SIMPLE 199>> IUFFIME (. .) MK HBEB DO ERITEHN TCOES . | CFFINBN T D AN H Y .

200 <<SIMPLE 200>> #45: simple fprintf () IE5ERIEOH D set 7Y | simple printf id Set DM EITNOERA.
=7 MR LE L

202 <<SIMPLE 202>> {...} appears invalid position. T =87 7 A NRILTFHIHR TR RO A T . ..
<<SIMPLE 202>> {...} DARERGITIZHINLTWETS . DI DT IANIETY .

203 <<SIMPLE 203>>Insufficient # of Data after {...}..{...} |7 —Z77ANDHEKEE (..} 1BV, #iffishd
expected T =X ORI FF.
<<SIMPLE 203>> {...}..{...} WCO&EDO3L F—H AN RIETT. XX
ELETT 2 Yy dH 0 £

204 <<SIMPLE 204>>Try to unlock Set with noname. EAHBEORER Y, BICES SN TWARWESITK
<<SIMPLE 204>> 472 LDOHEA%Z unlock() LEH L LEL. L CTunlock() ZMOE L.

205 <<SIMPLE 205>>Warning: Any Set without name is already locked. | EATHBE DR E, BIZES SN TV RWESITH

<<SIMPLE 205>> #45: £Hi7e LOESITHEIT lock () INTREETT D

LT lock(OZMEORELE. HEHE lock() ENT
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T lock() DO a— LiIRETT.

WA E W EEEZR D T lock () D — LI RETH .

206 <<SIMPLE 206>> Locked Set XX cannot be assigned. B XX & lock() IZX-oTrvyZ LTWBHDIZ,
<<SIMPLE 206>> lock() Xi7- X ATRAD T E LTz, KA TN LS & LE L.

207 <<SIMPLE 207>> Auto-assignment mechanism try to add some B XX & lock() IZX-oTr vy 7 LTWARRIZ,
element[s] to locked Set XX. In setting object YY. HEMRAIZZ > THLWESZE M BMESN LS & LT
<<SIMPLE 207>> 7—4 YY OFEDEIZ, HEMUAT lock SNTWD | WET. YY ~DOT —XREDIRFICHENRH Y £
B XX ICEZENBMEN LI E LELE.

208 <<SIMPLE 208>> Note: Skip auto-assignment to locked base Set B XX & lock() IZX-oTr vy 7 LTWARRIZ,
in assignment to XX HEMRAIZE s THLWESZE M BMESN LS & LT
<<SIMPLE 208>> %i: xx DIRFHESD (lock ) ~OHABRANIMHI SN | WET EECL> THIRARF = v 7 DHOF—
F L. RIZ > TV D 5HDEEHT).

209 <<SIMPLE 209>> Note: Skip assignment to locked superSet XX B XX & lock()IZL-»Try 7 LTWADIZ, X
<<SIMPLE 209>> #845: XX @ superSet (lock ) ~DORAFHHEI S | AT L9 & LELRE GEEICL > THEYCAN
FL. Frxv I DHDE—FIZR>TWVWHHAEDEEH

7).

211 <<SIMPLE 211>> User Termination (at Data Input) T — A DEHAFIAF DRI 22— L D5 RN ama S
<<SIMPLE 211>> Z—WIZ X ZHW (77— & FiAir ) E LT

212 <<SIMPLE 212>> User Termination (at Model Expansion) KOBEROBPIC2—FICE P EAmaEINnEL
<<SIMPLE 212>> —HI|Z X % Hl (7 V=) 7z

213 <<SIMPLE 213>> Warning from solve () :XX NUOPT L 0 4G xx N F L7-.
<<SIMPLE 213>> NUOPT K ¥ :xx

214 <<SIMPLE 214>> Warning constraint# XX reduce to YY (always | 2\ XX DOEHORER, YY EWOTEOFEITHTZ IS

satisfied)

<<SIMPLE 214>>HiHI0 xx IZLL FORITE T YY (HIZH-Sn )

HIRA BN F L.
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215 <<SIMPLE 215>> constraint# XX reduce to YY (never satisfied) | #ilfI=X (F5 : xx) 1% [yy) 12T, LT~

<<SIMPLE 215>>lfI xx (ZLA FORITEM T vy (FITi=Shen) | ShinzZ einbnv L7z, 216 CFRBFICEHNE
7.

216 <<SIMPLE 216>> Trivial and Infeasible constraint appeared. | & xx OEHOELR, vy & WIH O LMW T

<<SIMPLE 216>> #I|Z Infeasible 72l B L. ZEDOTERVHIMADZENE L (ROMBR O
B, BENEITAAETHL Z NN EL7D).
215 LIARFICBLIVE T

217 <<SIMPLE 217>> Internal Error XX W=7 — xx TT
<<SIMPLE 217>> WNI—F— XX

218 <<SIMPLE 218>> Error in CSV file XX. The header column have | 7—X¥ 77 A /NE L THXDLN CcSV 77 A/ XX
N fields but line M has P fields. D7 4 —)V N~ Z—T7.
<<SIMPLE 218>> = CSV 77 A /b XX DT —TF. ~y X —{FL Nl | CcSV 77 A VDT 4 —/ REITT X TOITTH—T
D7 4=V EPRHYETN, MEFEOTE p HOT7 4= FRH £ TR D FHA.

219 <<SIMPLE 219>> Error in CSV file XX. Only the header row and | 7T—¥ 77 A /NVE L THX LN Ccsv 7 7 A /WZiE
no data row exist. Ny =T b FHA.
<<SIMPLE 219>>CSV 7 7 A /L XX DT T —TT . ~v X —{TL71dH 1 £HA.

220 <<SIMPLE 220>> Error in CSV file XX. No data row exist. T—H T 7 ANELTHEZLIE CsV 7 7 A WZiE
<<SIMPLE 220>> CSV 77 A/ XX D7 —TF. TN ESTL<HY | T2 L L TR TE LN E -7 HY £HA.
FHA.

221 <<SIMPLE 221>> Error in CSV file XX. Doublicate name YY ( field |7 —# 77 AL LTHZ LN CSV 7 7 A LD~
# N, and M ) in header row. v A —=DRIATLENTIEE L TUIviTEEA.
<<SIMPLE 221>> CSV 77 A/ XX DT T7—TT. Al YY D~y & —1T
TEHELTVET. (74— FEE N & MIZBTNETD)

222 <<SIMPLE 222>> Error in CSV file XX. Invalid field string XX | 7—# 77 A /L L THZ LN csv 7 7 A VITiE
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at line# N .
<<SIMPLE 222>> CSV 77 A /b XX D7 —TF. 74— )L RTFT—XLL
TR 307 xx A NATEIZBI TOET.

ERCFNRES > TVET.

223

<<SIMPLE 223>> Error in CSV file XX. Empty field at line# N,
field# M.

<<SIMPLE 223>>CSV 77 A /)L XX DTTF—TF. NITHD, 7 4—/L K M
MLETY .

F—=H Ty AL LTHEZLNE cSV 7 7 A Il ZE
D7 4=V MRS >TWVET.

224

<<SIMPLE 224>> In reading scalar YY from CSV file XX, found
too many N lines or scalar.

<<SIMPLE 224>> CSV 77 A )V XX MHANTT—H YY Zatb o L LE
LIz, ZO7 7 AT ZATAH Y F3 65 (N )HTTTT.

T—HT7ANELTHEZLIE CSV 77 A /LND
AT =%z 1)L LTWBEEAIDIE, Tid~v &
ITUAMEI—IT TRTIUZR 0 FHAD, ZhLl EOfT
B FET.

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>> T —# YY (IRFDOH N) ZCSV 77 AL XX D bHath 9 &
L CWETHZYFNORNIIRTF LR DT TOFNN( N ) FILrd EHA.

T—H T 7 ANELTHEZLNE CSV 7 7 A VDU
RTFOENBEY FHA RATFORITHFAL D &L
TWAHAT V7 FOERNLHESNETR, T
MHEBZ TRV EHA).

226

<<SIMPLE 226>> Try to read data YY (with N index, [1 or 2]D
format) and ZZ (with M index, [1 or 2] D format ) from the
same CSV file XX (This file looks ambiguous )

<<SIMPLE 226>> 7 —4 YY(INFOHN, [1 or 2]DEN) & 22 (IKFD
M, [1 or 2]D #FHEX) AW, WL csv file XX Mb@eArlilTLE
WET (GLRAERTY) .

T—=H T A NELTEZLBNT csv 77 A LD
WRPBER G B DT 7 —T9 (1D F» 2D FHX)H
RELFERA).

227

<<SIMPLE 227>> Multiple data entry XX found in data YY [and
7717 .
<<SIMPLE 227>> T —# XX [ZOWCOFMMN T 7 AV YY & 22 [THEH

XX EWIHFT TV NONKET—HZ 77 A)V YY
LzzitBWC T HM EEELE L. R EESR
SNTWBA TVl FEEATIH-ICEHNET.
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DMWY FELIZ. 231 FED A vE—T L EBIZBNET.

228 <<SIMPLE 228>> Field# NN of the first row (index) is empty. |XX &WHI A7 x7 h%& 2D EXTHATNS L X
In reading data XX (with YY index, 2D format) from CSV file | IZ, FAIDITITIII A FON O TUZ W 8
77. IS, T 4=V R NN BZE|Z/e > TWET.
<<SIMPLE 228>> 7 —# xX (IRAFDOH YY) % CSV file
727 MhEeriAt 9 E LE LD, HADOITOT7 4 —/L K NN (RxFEE LT
fibns) 4T

229 <<SIMPLE 229>> Error from asDouble(): this object is not | A H 7 —THR WA T ¥ =7 FIT asbDouble()
scalar. (doubl fHE~DZEH) Da—L&E{TWE LT
<<SIMPLE 229>> asDouble() DIA—)L&4To1-AT V=l NMIABTT
TH0 FHEA.

230 <<SIMPLE 230>> Error in datafile FF at line NN In the RHS of | IRFf&E 4T V=7 b xx IZxT 57— X DWVT,
xx, dimension of element [YY] should be same as others. YY EWDIRFIRDARR TN R > TOET
<<SIMPLE 230>> 7—X# 77 A/l FF O NN {THOFLATZ—TF. &7 |a = [1] 3.0 [2 3] 4.0 [5] 5.0 ;

TVl b XX OFBIZBNDLET YY OWILH e H7p o> TnET. (ETVHNOERLFINCHALINTZGEEITHZO
TI—nHhEnET).

231 <<SIMPLE 231>> Multiple data definition found. This may cause | 7—# D _HEHRN DO TLH D LB FET.
severe performance deterioration. options.multDataPolicy & 0 (F 74/ F) 72
<<SIMPLE 231>>Rl—D7 —FERMN _HOULEH Y, KT —2 TIIERA | 51T T —I1CR20 3. 0LSMNIRET D L EEDE
IRRT = VA TR RN H D £ e, FETIIEELEEA.

232 <<SIMPLE 232>> Proxy object is used before set BEET D047 Y=/ b (Parameter,Variable

Can be used only after declaration.
<<SIMPLE 232>> A7 V=7 MBNESHNIHEDLILTWET .
F 7Tl MIBES LRI L iulzzn S84,

&) ZROERHALELE.
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233 <<SIMPLE 233>> Floating point arithmetic error. BT VORER, FELFHREOIATRICREY MU= Z

<<SIMPLE 233>> VREI/NEmFISRFEAELE LK —NFAELE L BAERFT 22 2172 A vt
—veEbITRRINET).

234 <<SIMPLE 234>> fH is not in the domain of DiscreteVariable. | DiscreteVariable &% ® domain IZ& FiL72VME
The domain: D DOFEHEREER LG H s ivET.
{DiscretevVariable @ domain DA} Bz X x @ domain 2% {a,b,c} D& X,
<<SIMPLE 234>> fE|X DiscretevVariable D& L TAEEITT (LLFD | Boolean (x == “d”)

WTNNTHLIMENRH Y £9) : {Discretevariable ® domain DS} | DL HIZEWGE.

235 <<SIMPLE 235>> DiscreteVariable Z## ‘s domain is invalid | DiscretevVariable @ domain OfEIFFIEEDEEL)
( should contain only positive integer or string). | XFHITHLILENHY F7.
domain:{ DiscreteVariable ® domain DA}
<<SIMPLE235>> DiscreteVariable Z# D domain N AREY)TY.

(CFHNE TN TFADERZBER LT HEATHHLENH Y £7). domain
DOWNE : { DiscretevVariable @ domain DEE}

236 <<SIMPLE 236>> DiscreteVariable & ¥4 ‘s domain has no
element.
<<SIMPLE 236>> DiscreteVariable Z# D domain NZELELSTT.

237 <<SIMPLE 237>> = is inappropriately used. X+y = z;
to define equality constraint, use == instead of = D X HTERHIKIDERIZ=%F > THWHEIZH
<<SIMPLE 237>> = WARMYNIMEHLNTHET. BZHL == OV TT. | hEanET.

LA 2 EFRT DI121E= (FRAN) TlEAR <=2 E 7.

238 <<SIMPLE 238>> = is inappropriately used in definition of Set.
<<SIMPLE 238>> HEATHEIZHWT = RAREUNIEDLI TWET.

239 <<SIMPLE 239>> DiscreteVariable £%# has no doomain.
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<<SIMPLE 239>> DiscreteVariable 24 @ domain NEF SN T
WEH A

240 <<SIMPLE 240>> DiscreteVariable Z#{#‘s domain should not be
indexed.
<<SIMPLE 240>> DiscreteVariable &4 @ domain BIFATFAHT 5
NTWET.
241 <<SIMPLE 241>>Table/Parameter Table 4% » 4 D L E ®
DiscreteVariable TIRTFAHT LN TWET.
242 <<SIMPLE 242>> ResourceRequire “4Hi" D53 duration ITHEEL
DEETRITLRY EHA.
243 <<SIMPLE 243>> #ll#J 7 4Hi” 1% rcpsp TiI > FiXHEKEEA. rcpsp CIEH A2 WAY alldiff, valgroup %
DEZINEZEGICHEhSnET.
244 <<SIMPLE 244>> rcpsp %M 5 DIZHE /L ResourceRequire MNiE
BEINTVERA.
245 <<SIMPLE 245>> rcpsp ZiHMH T 5 DITWME 72 ResourceCapacity MiE
BINTVEEA
246 <<SIMPLE 246>> #7275 ResourceCapacity DFl# “timeStep” IZ5-
ZOHNTWAEANFE—TIEH Y FHA.
247 <<SIMPLE 247>> ResourceRequire TEFRINTWDHLEI "4ni" M
ResourceCapacity ICERIN TV EHA.
248 <<SIMPLE 248>> rcpsp Zi@/MH T 2 DIZMER Activity DERINT

WEHE A
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249 <<SIMPLE 249>> EFIILTWRWEIR “AF17 MNEFIEATHK THEDI
TWET.

250 <<SIMPLE 250>> Boolean THEL TWLHE— RN "4l ITERI N TV
FH AL

251 <<SIMPLE 251>> rcpsp ClE—&RDOHIFIXIZIHB VT Boolean [REDFEIT
LR TEEHA.

252 <<SIMPLE 252>>—f¥ DD Boolean & startTime, endtime,
processTime DOFED Activity 23Hp 0 F9

253 <<SIMPLE 253>>JEATHIKNCIWTH U Activity (xF LAITRIRN 5%
LTV ET.

255 <<SIMPLE 255>> — ¥ @ #| # 12 Activity I H W L £ &
A .startTime, endTime, processTime (ZXFL TR LTFEW

258 <<SIMPLE 258>> ResourceRequire TiXE IALTWRWE— R"A4RF[”HN
Activity IZH X HILTWVET .

259 <<SIMPLE 259>> sourceActivity I¥ Activity ZEF L7-HFDOAfHH
HikE.

260 <<SIMPLE 260>> sinkActivity I% Activity % & L7=KFo HfdHH
KET

261 <<SIMPLE 261>> Activity “4ARi(" ® index &51#% mode “4HI” D
index &MNELY FT.

262 <<SIMPLE 262>> Activity "£HBI" @ 5l#KIZ mode MR EINTWEH

A
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263 <<SIMPLE 263>> Activity “HAHI”"DF# duedate “4H[” @ index 7°
B0 F9.

264 <<SIMPLE 264>>ATHIFID 2 DD Activity BT index MNHE7p0 9.

265 <<SIMPLE 265>>%4b . WATHIHIICEAZ R ET D HFITHRETA. #IiC
hard il & L<HbirtEd

266 <<SIMPLE 266>>%&: EALITHINICEAZRET 2 FIIHEEEA. &
\Z hard #ilfE LTifbivET

267 <<SIMPLE 267>>ATHIFIDREEITE €I XFFINH b TWES

268 <<SIMPLE 268>>HEAISATHIFID index LIEEIN-EPFE D index M
B ET.

269 <<SIMPLE 269>>ERIITHIFINCEIRDEE SN TV EHA

270 <<SIMPLE 270>>4EATHIFID index LHFEFEED index 23D 4

271 <<SIMPLE 271>>MATHIFIDIRFITMOUTFIERIET 2 LD H D £ 943
DIRFLREBIEDN TWETA.

272 <<SIMPLE 272>> 1 DO HEAIATHIFNEEOEENBE SN CTOET

273 <<SIMPLE 273>> ResourceCapacity "£4HI" D5 resource N5

O TWEEA
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274 <<SIMPLE 274>> ResourceCapacity "£4HAI" D5 timeStep N5
ZHNTHWEREA

275 <<SIMPLE 275>> ResourceCapacity “4#l” @ index & Fl# weight
“ZRT7 O index MRV T

276 <<SIMPLE 276>> ResourceRequire “4Hi(” DFEIC mode NE 2 HH
TWEEA

277 <<SIMPLE 277>> ResourceRequire "ZHi" DFIHIZ resource 5%
LN TWVWEREA

278 <<SIMPLE 278>> ResourceRequire "ZHi" DFIHIZ duration 235 %
LN TWEREA

279 <<SIMPLE 279>> ResourceRequire “4fi” @ 5|¥{ duration |[ZED
ERHNSLATHNET

280 <<SIMPLE 280>> ResourceRequire (ZT7 —#MNHEINTHEHA

281 <<SIMPLE 281>>%45%: E£— K "£Hi" 7 ResourceRequire I[ZFES | THIHREMEDFIKIZ/Z2 D 7.
NTWEHA

282 <<SIMPLE 282>>%tL:. £— K "£FEi" 7 ResourceRequire [ZEHES | THIHHLEMEDEINIZ/AR Y 9.
NTWETEDILTHEEA.

283 <<SIMPLE 283>>%4L. JJH "ZHi" BNEAFT Y a2 — VHIFIZE W T | IO KRKOFRIZ/R Y 7.
ResourceCapacity OfEZY 0 72> TWET

284 <<SIMPLE 284>> rcpsp I —M D% hard #lF1& LT A EHEA

(TAREREHLEGEZDVLERDH Y £7)
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285 <<SIMPLE 285>>—fXDHIFIHICRADEALN G X I TWET

286 <<SIMPLE 286>>%%: M/ Mb Tl — B OHIKNICEAZ 5 2 5 FILH
KFEHA (BT hard filfE LTHbILET)

288 <<SIMPLE 288>>HBIREEL (Il DIERD T T Rl i/ IMb) DEAIZADIED
FzbnTnEd

289 <<SIMPLE 289>>H BIREEL (& DI DT T WA &/ ME) 13 hard K& L
TH O FiFHKETA

290 <<SIMPLE 290>>%%h: flif /IMbicxt L CTEHAZZRET 2 FIIHRKET A

291 <<SIMPLE 291>>FHAEEFHFKIOEAL 0 LY REWEDOHLEZ HILET
(-1 1% hard il & ARSI NET)

292 <<SIMPLE 292>>%%: M/ MU T IRHIFIIC EA 2 BE S 5 FE IR
FtA. £7T hard filfy& LTHbET

293 <<SIMPLE 293>>fHlf/MURF D — X DHIKIRIT R/ D 2 DD Activity
DHFEATERDY Boolean D&M 72 HHFILIAOHIFITH 2 £ A

294 <<SIMPLE 294>>%4 . il MR IEARIR 20 5 FIXH kR EEAL. R
SR AN S E T

295 <<SIMPLE 2 95>>H#l i/ IMERHIXE AT EATHIA L ERHIR T A

296 <<SIMPLE 296>>fHHlf/IMERF X — X DOHIFIHA T Boolean & Activity

IR T D FITHRERE A
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297 <<SIMPLE 297>> Gantt ® dump IZ5Z6NTZT 7 AN YT 7 A NEL" &
A =T UHRERA.

298 <<SIMPLE 298>> rcpsp P47 Y=/ b (Activity, ResourceRequire,
ResourceCapacity) IZIRTNE 2 6TV R2WNHEORH D 9.

299 <<SIMPLE 299>>#845 : ResourceCapacity TEFR SN TWBAEIR "4 Hi
" /3 ResourceRequire THDODNTWEHA

300 <<SIMPLE 300>> ResourceRequire "#HI[" DH# ¥"timeStep¥" (T
228413 1 WonTRITNERD EFHA.

301 <<SIMPLE 301>> ResourceRequire "ZH[" D5¥ "timeStep" 25
A HEADURTEILTRINERY £ A

302 <<SIMPLE 302>> ResourceRequire "ZH[" D5[¥ "timeStep" 25
ZDOEAOHEFT 0 15F Y TRITNIETRY FHEA

303 <<SIMPLE 303>> ResourceRequire "ZH[" D5¥ "timeStep" 25
R LEEDOHEFT 1 ABTRINUIRY FEA

304 <<SIMPLE 304>>%45:. ResourceCapacity "ZHi" fENFEETYT. K
(B FETES

305 <<SIMPLE 305>>%845: ResourceCapacity "ZHi" IZ5 2 LILIZEHAIZ
FEBOLONHY T4, BBV HTET

306 <<SIMPLE 306>>#45: ResourceRequire "4Hi" (5 X bNIZEALIZ
FBEOLONRHY £, BBV HETET

307 <<SIMPLE 307>>%i: —OHIKIK "AFi" ([CHEXDNTCERAITELD S

DRHY £, BRI VIETET
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308 <<SIMPLE 308>>%1ih: HEJBAE (REDIEEDTTRLIR/ME) 2525
NEEACFEROLORH Y 7. BEICHV ETET

310 <<SIMPLE 310>> rcpsp IZBWTHMBEMMNMERES SN TVWET

311 <<SIMPLE 311>> rcpsp (ZBUWT Objective IZ type=maximize 5| BBUREEIIHR/ MO 2 F9.
ZHNTWET

312 <<SIMPLE 312>>%4%:: rcpps IZBWTHMEMK L —ROFKRNbERSH
TWEHA

313 <<SIMPLE 313>> Activity "4Hi(" D51 mode |25 2 bNT-EAICZE
DHLEDREH Y FT

314 <<SIMPLE 314>>EHFIFEATHIKICIH W THRAROANICEIEZ i ET 5 FiTH
KEHAL

315 <<SIMPLE 315>> tardiness | Activity Z & L7I-BOEH K E
Eh

316 <<SIMPLE 316>> ResourceRequire "#H([" DF|¥ default ([ZADIE
NHZ BN THET

317 <<SIMPLE 317>> completionTime, tardiness LI#MI Objective IZ | rcpsp & HWHEAHD A
RETHFIIH R EEA

318 <<SIMPLE 318>> ResourceRequrie "4HI" I[CEADEMNG 2L TWE
7.

319 <<SIMPLE 319>> ResourceCapacity "&#i" I[CEDOENGZ N TWE

‘a—
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320 <<SIMPLE 320>> ResourceCapacity "#H[" OBEAICADMHEMN G Z 6 | 72721, -1 1% hard RERGOERIZRD 7.
TWEd.

321 <<SIMPLE 321>> ResourceCapacity "#4Hi" OFE— K"AREI" ORI
M2 TIEIH Y EXA. (WL TR I

322 <<SIMPLE 322>> & HPYBMIZ tardiness MERE SV TWET S,
Activity I duedate D52 BN TWERA. WHIR/IMUIZEER T,

323 <<SIMPLE 323>> ([EAH) JeATHIKIOSATEMRIC T ENH Y 7.

324 <<SIMPLE 324>> EFIFATHIKICEBOEEN G2 5N TWET.

325 <<SIMPLE 325>> M/ IMEEFICIZ sourceActivity (FHW D FHiTHk
FHA.

326 <<SIMPLE 326>> i/ IMEIFIZIZ sinkActivity IZHW A FITH K
TA.

327 <<SIMPLE 327>> ##if/ ML IZIE DummyMode XMW FHITHREHA .

328 <<SIMPLE 328>> rcpsp ClX—#DOHlFINIZHB T Activity REDHE
ITRLR TEEHA.

329 <<SIMPLE 329>> rcpsp TIE—# D HIFAXICTEB W T Activity &
Activity.startTime DOEIFFEBRTE FHEA.

330 <<SIMPLE 330>> rcpsp T X — &% o #l # XL 1 8 v T

Activity.startTime & Activity.endTime DOFEIIFEHRTE FHA .
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331 <<SIMPLE 331>> rcpsp CII—MOHIFIRUTIV T Activity.startTime
L Activity.startTime OFEIFFEARTEEHA.

332 <<SIMPLE 332>> rcpsp TIT—MHOHIFIAITIHWT Activity.endTime
L Activity.endTime DOFEIFFLRTE FHA.

333 <<SIMPLE 333>> rcpsp CTIE—# DO HMAXITE W T Activity &
Activity.endTime DEITFLHR TE FHA.

334 <<SIMPLE 334>> completionTime (¥ Activity % EF LIZFFDOHEH
TEET.

335 <<SIMPLE 335>> ResourceRequire TIEF I TW2RW"LH[" N
Activity OFIHMEICGE X vk L7z

336 <<SIMPLE 336>> ResourceRequire TEF I T2V "ZAEI" N
Activity OFIHMEICGE X Bk L7z

337 <<SIMPLE 337>> #IHHL STV W AR (2K L TE— FORBEETTR
BoLLELEL.

338 <<SIMPLE 338>> fif/IMbEFIT fixActivity (CEAZ G2 2 HTHk
FHA

339 <<SIMPLE 339>> fixActivity (ZHEA % G X 8513 TREZ O E 1L H
KEHA

340 <<SIMPLE 340>> Boolean THiEIiL/Z "4AHI" IXE— K "4Hi" D
HORHKREREA

341 <<SIMPLE 341>> #45: mordeOrder fHilfICEHAZFRET D FILHIRER

Ao HIC hard filfIE LTHbDHLET
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342 <<SIMPLE 342>> SATHIKIDOIRFITMOIRFIEET 2 D0 H D £ 3 25Mb,
DIRFLRIFHEDN TOERA.
343 <<SIMPLE 343>> modeOrder fill{J?® 2 D® Activity M T index M
e £
344 <<SIMPLE 344>> modeOrder fHIFIDIRFAMDIRFANKGFET D HDONRH Y
FITBRMORT L RO TOERTA.
345 <<SIMPLE 345>> I/ MEIFFIEL modeOrder #lKZ EFRHREFA
346 <<SIMPLE 346>> modeOrder flfIC5H- 2 b7z 2 D0 Activity "4 | modeOrder HlfICH 2 Bz Activity DY 9
", "A4ET" OWMVELE— ROEBELY F3 HE— ROFITE L WK ERH Y £,
347 <<SIMPLE 347>> [dl—® Activity % modeOrder 25 2 % ITH
FeEHA.
348 <<SIMPLE 348>> & THZ% 0 ICEET D HIIHEEFA ("LEI") .
349 <<SIMPLE 349>> BAlAFFA # B DOMECEET 2 HITHEETAL ("4 .
350 <<SIMPLE 350>> T ZEDOMETEHET 2 HIIHEETAL ("4 .
351 <<SIMPLE 351>> BH4AREZ & THREZI O 2B ET D FiTHEEFA ("
AT .
352 <<SIMPLE 352>> timeStep Z iz WA DEEIIIT ) FENHRKET A

("AHT")
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353 <<SIMPLE 353>> #ih. £TM Activity (6 LYIHEIC/EEY 2 F NG
ZHNTWERA. PIWEREITE) T .

354 <<SIMPLE 354>> fJHMEICGZ b "4Ri"%E "4R1" X055 E08H
KFEHA

355 <<SIMPLE 355>> fixActivity ([CEDEANEILNTWET

356 <<SIMPLE 356>> fixActivity ([CEDOEANEILNTWET

357 <<SIMPLE 357>> & . "ZEI"ORLANEHDOETERESNLTNET. &
BUTEID #TET .

358 <<SIMPLE 358>> "£Hi[" ICHHMEZRAT HFHIIHREFA.

359 <<SIMPLE 359>> #JHMEIC G- 2 b ZIEZENAETYT (JEFIT 1 thEV T
2TO Activity I LHEZTHFIW,

360 <<SIMPLE 360>> setNuoptWatchFile () TRELZ 7 A/ "4RHi" &

EXIAHLE— RTHITERA. Excel REJOT IV — 9 TCZDT 7
ANEFNTNRNTL X 9.

361 <<SIMPLE 361>> ResourceCapacity "4Hi" |Z defaultval ZiXE7T | defaultval IX ResourceRequire 7 7 A|{ZDH
LEITHRERA. AHTT.
370 <<SIMPLE 370>> The index dim of the Matrix <<Name>> should
be 2.
<<SIMPLE 370>> 174l "m" OEFICHXZEROIRTFN 2 Wt TIEH Y
FHA.

RS EL P 2T A




213

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>> 174l "m" (MFDKIL:1) 1T, KIL 0 OWTFIIAREA
TY. ATHIEEZIRTORE, BWFORTIE 112, BREETORDL, RF
DIRICIL 3 TRITNITRD FHA.

372

<<SIMPLE 372>> Warning: The Matrix <<Name>> is null. The SDP
constraint on this matrix is ignored.

<<SIMPLE 372>> #fi: 1741 "m" 13%42TT. ZOITHNTT 5 EEMEHIK
TER SN ET.

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>> il "p" O U= A MEENARIETT.

(a: “,bi—1K) = (2,-0.5).

a,b EBICEFITIETRIFIUIZRVETA.

A.2 NUOPT DTT—/ kA v —
NUOPT AKIEADH 1+ H =T —/8E X v —IF,
¢ NUOPT AREHOFHE RSNz T — /&%

<<NUOPT #75>> T R
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¢ NIA=ZIHT 2T —/EE

<<PARAMETER &HH>> ZTI7—AvE—

* MPS 7 7 A NVRRIZHH S ic= 7 — /855

<<MPS FILE FHF5>> TIT—RAyb—

DIFEIETT. =T7—A vv—0F, BEHT (WindowsGUI TIIMRF RV A LV RUEAvE—V U A U RY) ICHIESLET. SIMPLE 2 — K
Y a— L OEAITIT

ex2.smp D 5THDOFETHIC= T —NEEELE.
<<SIMPLE 193>> NUOPT DT 7 —:

<<NUOPT 10>> IPM iteration limit exceeded..

REDE T, SIMPLE DT — A vt —VO—fE LTFRRSINETD, ZHXET V7 558 SIMPLE 2 NUOPT Z#EI L TWAHEZE - T\
BT

A.2.1 NUOPT D=5 — /H&ki

T T —ICHT AR ORZIC RN L] LB DT —OEEITIE, 7 7 A NV~OEBECEEMEICEET 2 M AT EEA. (E1H0 ]
LB DT T — DG EII IR DORREN W R E — T ) LE T,

TT—FE | 2T—AyE—V B
1

<<NUOPT 1>> memory error in preprocessing.

APALER CRTE A £ U 28, e Eas A — " —LE Lz, [
N7z
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2 <<NUOPT 2>> infeasible (linear constraints and | #REHIKICEED L TFREKIOZOIZHED infeasible 72> T
variable bounds) . W5 ZENAMLEE TR S E L. (MR L]

3 <<NUOPT 3>> no variables in this model. BTV (ME) BB —2bd 0 FHA. (1721

5 <<NUOPT 5>> infeasible integer variable bounds. | Z#®D L FIRHKIDO-OIZHEN infeasible L2 TWNAHZ &N
AMAERES T S AVE L7z, (BB BEEIEICEN T Dk BT
RERINTWDIGAEFEICHAELET. ) (EH172 L)

6 <<NUOPT 6>> unbounded (linear constraints and | #RIEHIFI & EHD LR OMEOEEMBITAER L TR 62N &

variable bounds) . DPEBLERCHESNE L, 7R L)

7 <<NUOPT 7>> internal error. [WNE\/IL—F 4] N =T —NRAELE L7,
(nuopt-support@msi.co.jp IZZHE F IV . [FHI172 1]

8 <<NUOPT 8>> memory error in optimization phase. | ftEIICB W T EAEY BNMEHREREL A ——LE L. [fE
th7e L]

9 <<NUOPT 9>> step reduction limit exceeded. EARRZET L TY XAIZEBWT step reduction ORBMNEE, i
WALFEITNIEE > CLEWVE L (M TRVEBEICERER T L2 Y
ALEEM LI5EES, MEED infeasible THIGHICH & F
). EHAH D]

10 <<NUOPT 10>> IPM iteration limit exceeded. WNRIED SRR EIRZ B Z £ L7z (LRRITRFICHE LR WEEI
IF 150 [ CTF.NRFGRA—=FT 7 A V) bld criteria: maxitn =300
ELTRETDIENTEED). HBHIHY )

11 <<NUOPT 11>> infeasible. BN FAT AR CTH L LHESNE L. (E1HD )

13 <<NUOPT 13>> unbounded. RO BREENA R Tl Z ENHESNE L. B IH Y ]

14 <<NUOPT 14>> integrality is violated. I B oIS BRYELIAN i L7272 D, BSOS =g &
225 TWIRWER I ) S TWET. (REIH Y )

15 <<NUOPT 15>> simplex misapplied to NLP. FERE BRI I RNEREH S K 2 E LTnE T, (72 L]
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16 <<NUOPT 16>> Infeasible MIP. IRG LG R I NFE L RN 2 b £ L (Lp/QP
AN ShET) . RENH V)

17 <<NUOPT 17>> B & B node limit reached (feasible). | EBREEICIVTAEMT HEB0 MR LRABZ £ L7z, HiEfE
ThHOHIHBRAEITH Y THAD, BEHMIGOAL TV ET.
(branch:maxnod ZXE L7GHE) . [EHI1HD ]

18 <<NUOPT 18>> MIP iteration failed (feasible). IIREVE D NV — T 3R CTEMERRBESEIC L > TRIRLE L. &
R CTH DAL H 0 EHAD, BEMIIHE LN THET. (R
o/

19 <<NUOPT 19>>B & Bnode limit reached (infeasible). | 17 FHE R U TTN, BEHENELNLTWETA. LP (QP) FEFAEN
HhShEd. HIH )

20 <<NUOPT 20>> MIP iter. failed (infeasible). 18 HELME L TTN, BEHMMNGFONTWEEA. Lp (QP) FEFMAFEN
HOhShET. HIH D)

21 <<NUOPT 21>> B & B itr. timeout (feasible). FEEGHE 2RV TV A5 O NUOPT ORLENRFRE] S ERR A B2 £ L
. RETHIHRIEIEH Y AN, BEMIIELALTWET
(branch:maxnod ZXE L7GA) . [EHI1HD ]

22 <<NUOPT 22>> B & B itr. timeout (infeasible). |21 HFELRUTTA, BHMNEOLNTHERTA. LP/QP BRI H
NENFET. (EHES1HD )

25 <<NUOPT 25>> Can't open file in current directory | fE7 7 A/ (.s0l 77 A V) DA =T KM L T=DTHET 7 A LN

[no .sol made] HAOhshTnwERA., (&EETT. dHEIIThbET). (#1722 L]

26 <<NUOPT 26>> LP/IP module cannot handle NLP. LP/IP ¥ 2 — /L CIERIERIIREZ R Z 5> &L LE Lz, R
L]

27 <<NUOPT 27>> SIMPLEX iteration limit exceeded. | HKEDKERHD FIRZA——LE L7z, [fREEH V)

28 <<NUOPT 28>> higher-order method is only for LP. | FESEFHHIEICHIEFHEIEFHONREREH S AL S L LT

£9. EH7L)
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29 <<NUOPT 29>> iteration diverged. PRIERTEERHONSIENER LE L. (M IH 0 ]

30 <<NUOPT 30>> terminated by user. 2=V OHRRICKVHEOTW 2T VE Lz, (BHIH )

31 <<NUOPT 31>> B&B terminated by user (feasible). | WREEDOHA T 2 —F O RICLVHEOTW 2TV E Lz, &
WRETHLRIELH D FHAD, BEMRIHELNTOET. )
HY )

32 <<NUOPT 32>> B&B terminated by user (infeasible). | 31 FH LR LTI, BHMEIE LN TWERA. LP/QP ERAENH
hEnxd. W HhH )

33 <<NUOPT 33>> Bound violated. BRDOETREABEIGER L TWDMRH SN TWET. #BR LT
WAHEPTE, f#7 7 AL (*.sol) TUINFS"&ERRINTWVET.
2= 7O (HFIXSLE DDA —Z —DENH L) R
BEEbhET. NAETHRODCOWDEAICIEIESRZ2/NES LT
FATTHMERHY ET. [BHH )

35,36 <<NUOPT 35>> Constraint violated. HlFIRD EFRAEAEICENX L TWAAH IS CnET. EKL

<<NUOPT 36>> Equality Constraint violated. TWADEPTX, fE7 74/ (*.sol) TUINFS"EFRINTWET.

2= 7 O (HFIASLE DDA —Z —0ENE L) R
BEEbhEd. NAETHRODCOWDEAICIEIESZ2/NE< LT
FATTHMERHY ET. [BH1H )

37 <<NUOPT 37>> B&B terminated with given # of | options.maxintsol THEE L7721 OBEMNER IN-DT

feas.sol. IRERREEEEIELE L., (BEIH D)

38 <<NUOPT 38>> dual infeasible. U A5 — MRESEE) S 5 VO HRTED 7 v & 2 THEIT A ATREME DS
M ESnE Lz, [EHIH 0]

39 <<NUOPT 39>> IPM iteration timeout options.maxtim TEXE L= LT, WAIEDOKEDRZ A A
TURLELRE. B0

46 <<NUOPT 46>> Continuous Variable Z#4 cannot be | Hf A% &M% wesp THZ S L LE L. wesp ITEBGAE
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included in model for wcsp.

O ZENTEEEA. (R

47 <<NUOPT 47>> IntegerVariable ZE# 4 should be | 0-1 EEEEKUNDEEELNFRNLTOET. wesp (TR DOELE
declared as binary. HEH>ZenTxEHA. BN
48 <<NUOPT 48>> Variable & # 4 appear in two | 2Ll E®D selectionlTE=MN > THNLTWD 0-1 BEEHNEN
selection(). F L. fRHI72 00
49 <<NUOPT 49>> Variable % ¥ 4 is fixed to | 0-1HEZEHKN 0, 1LSOMEICEESNE L. 7R L]
infeasible value.
50 <<NUOPT 50>> Both of two variables ZB# 1 and £ | 28K 1 L84 2 DWFTIL(H—D selection (ZHNTNHDT)
¥4 2 cannot be 1. W7 1IC7e D 2 LR TEERA. L)
51 <<NUOPT 51>> wcsp is not available without SIMPLE. | wesp I SIMPLE |2 & » TEFR SNZREICK L TOARERTY . [fE
7 L]
52 <<NUOPT 52>> ¥ th selection() statement has no | X T DEENB T R TEE I TWAHNFIELZLV selection()
movable binary variables. XA TEEF FHICHENE Lz, (1720
53 <<NUOPT 53>> You cannot use any method but “wcsp” | DiscreteVariable Z&TeBEIZ wesp LIAAD FiEIT#EHA CE 4
for model with DiscreteVariable(s). Ao [FRED72 L
54 <<NUOPT 54>> Constraint #ilfI:4’s weight is fH | AL LTiE-1 b LUTFFADEE G 2RI X8 A, fEE7
should be -1 or non-negative value. L]
55 <<NUOPT 55>> exterior solution obtained. gk (lepm/tepm) BARERHI 2 E X T D2 H I LE L. /X
T A—H exrho (T 74/ ME 1.0e4) ZRESEHETDHEWHAD
AREMEADH D £, FHLTHLZ 0T —NHDEAICIE, B-ERN
FATRATRE CHH RN S £7. [EHIH V]
56 <<NUOPT 56>> Method "global" not installed. EEDOT KA v (global) MNA A=/ ENTWRVVIREET, &
WLTFEE L global”’ZEELE LT
57 <<NUOPT 57>> You cannot use any method but "rcpsp" | Activity DEBVRHDIZHE DO 5T, rcpsp USND A Y v &
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for model with Activity."

HALX>ELELE EHEAZRL)

58 <<NUOPT 58>> You cannot use any method but "rcpsp" | ResourceRequire DEFRDHDIZHHD LT, rcpsp LUAD AV
for model with ResourceRequire. vy FEEHALEY ELE LA [(MHT17e L)
59 <<NUOPT 59>> You cannot use any method but "rcpsp" | ResourceCapacity DEZENHDIZHE D ST, rcpsp LD A
for model with ResourceCapacity. Yy RE#EHALEY ELE L. A7)
60 <<NUOPT 60>> You cannot use any method but "rcpsp" | HHIBIE)S tardiness/completionTime IZFXE SALTWVH DI
for model with tardiness and completionTime. HEP 5T, repsp UADA Y v REBEHLL S E LE L. [
D72 L]
61 <<NUOPT 61>> You cannot use any method but "rcpsp" | sourceActivity DEFRDHDICHEO ST, repsp USND AV v
for model with sourceActivity FE@AHLLY ELELE. (MEHT172 L]
62 <<NUOPT 62>> You cannot use any method but "rcpsp" | sinkActivity ODEENHDIZHED LT, repsp LSO A Y » N
for model with sinkActivity FWALELY ELELE. [BHIIRL]
63 <<NUOPT 63>> You cannot use Variable for "rcpsp" | rcpsp IX Variable ITHWAENHFEFEA. [EHI2 L)
64 <<NUOPT 64>> You cannot use IntegerVariable for | rcpsp IX IntegerVariable ITHWAHEINHFEHA. MRE 7
"rcpsp" L]
65 <<NUOPT 65>> failed to genelating initial | rcpsp [ZEBWTHIMIMAERICER L E L. fEHI72 1)
solution
66 <<NUOPT 66>> can't find feasible solution. repsp ICBWTHEITAIREM A S ER K ETAT L. (172
L]
68 <<NUOPT 68>> can't open saveFile for restart rcpsp ICBWT U RAZ — MERERGFT DHDT 7 A Nt —T
HkERFATL. (172 L]
69 <<NUOPT 69>> can't open loadFile for restart rcpsp IZBWTU AZ — MERZTDHAADL DT 7 A VoA —T
HkERFATL. (172 L]
70 <<NUOPT 70>> initial order is invalid between " | rcpsp IZBWTHHMEE L CRERIEFNS 2 5 E L ERI
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%ﬁﬁn and n%ﬁﬁn

have to continue.

. activities related imprecedene

THIFICEIR T D Activity ONEFITER L CWRITHIERY £
Al FRH 72 L)

71 <<NUOPT 71>> initial order is invalid. "#Hi"'s | rcpsp ICBWTHIHME L L CRERIEZN G 2 65 % L. B1TR
order have to be previous to "4HI" by way of | &3 H D Activity FZEDIEFENSF LN TIITRD XA, [fEH
precedence. H7 L]
110 <<NUOPT 110>> CF failed at getcky IEEMETEVTHIN G2 64, I VAFZT—0ICRILE Lz, [
7 L]

111 <<NUOPT 111>> CF failed at logdet AUy MEAEGHRRFIZBWT, EEETRVTAING 2 b, 2 LA
X— I L E Lz, (172 L

112 <<NUOPT 112>> InvMat cannot obtained at calxxl | #{THIZRDODHFHFICKMLE Lz, EHTI72 L]

113 <<NUOPT 113>> GSEP failed at minevl — AL A R 2 AR A RO A T S ER T ERATL
7. R L)
114 <<NUOPT 114>> trianglization failed at minevl | —HEXA{LICKILE L. [MHEHRL]
115 <<NUOPT 115>> Minimum eigenValue cannot obtained | f/NEFMEOEHIZKIM L E L. EH172 L)
120 <<NUOPT 120>> PDgap is too large[PDfeasible] EXFF v v TN/ NS R B2 OVNIL, =T —BRAELFHR K
TELUE Lo, ERE - BORIE O FEAT rIREMR I 3mi 72 STV E T,
[R5 ]

121 <<NUOPT 121>> PDgap is too large[Pfeasible] EXFF v v TN/ NS R B VNIL, =T —BRAELFHR K
TELE L., EMEOIATIRERIIM S TWET. BREHTH
0]

122 <<NUOPT 122>> minus stepsize detected ETCHLAREAT v A XNCADMEPRE SNE L., fiflkx
trust IZEAELTEAL FEW. [fEHIZe L]

123 <<NUOPT 123>> The SDP constraint cannot be treated | FIEEMAINFIE L E T2, P EEERHNEZMER L5713 Y X

by specified algorithm.

LB SNTWEEA. A7)

RS EL P 2T A




A.2.2 NTFGA—FDTT—

221

nuopt.prm £721% options ZH /2 NUOPT D/XT A —X R EDTT—TT.

TIT—RAy—

Wt

<<PARAMETER 1>> Syntax error in parameter file.

INTA=B T 7 A NDOFERIZE T =P s E L.

<<PARAMETER 2>> Parameter file is empty.

IRTA =BT 7 ANDBEL BT >TWET.

<<PARAMETER 3>> Invalid ! % value fH for

parameter /N7 A—& 4.

INT A=A LTARBEYRENARESNTNET (NTA—=Z T
7 ANVUNNONT A= GG G2 D560 ELET).

<<PARAMETER 4>> Internal error [N/ —F 4]

T A—H DR EITONV—F N THHB T —NRELELE
( nuopt-support@msi.co.jp IZ T FIW).

<<PARAMETER 5>> Invalid option in nuopt options.

AMPL X0 — RE Y 2 — VR8T A — X Eat AT BRBEA K
nuopt options [ZHEZN/2/RT A —H A NEENTNE LTz,

=V RY) ITHBR A v U REREINETDOT
TT—DHDH/INTA—=F T 7 A )

RIA=H T 7 ANVDFERICT T —=RNRBAE LGS (2T —FF 1) ITNT A =X T 7 A NVFARIABE N HEREH T (Windows Tik GUI D A

FETEBIZLTRI.

begin
maximize
method:trust

cliteria:eps=1.0e-8
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FEREH 7] (WindowsGUI DA v —UR vy 7 &)

<reading parameter file: nuopt.prm >
begin
maximize
method:trust

cliteria:eps=1.0e-8

+error+ undefined command. check the command name.
cliteria ( IT4ED)

+error+ last command must be end-command
end ( end T TR

--—- input data error occurred ----

<< PARAMETER 1 >> Syntax error in parameter file.

A.2.3 MPS 77 A VDT T —

TIT—FEF | =T —Avk—V =i B
1 <<MPS FILE 1>> Failed to open mps file: 77 A /% . |MPS 77 ANDFI—TF AR LE L.
2 <<MPS FILE 2>> Undefined row name: {74 . COLUMNS/RHS/RANGES © 7 ¥ a VIREZDITHHENE LTz,
3 <<MPS FILE 3>> Internal error. [WNHEL—F 4] [NEL—F ] THNE= I —RNRELE L.

( nuopt-support@msi.co.jp 2T F IV, )
4 <<MPS FILE 4>> Syntax error in ®7 a3 4 section. | 7 a4 Omrdk7 v a r TEZT—BRELE L.
5 <<MPS FILE 5>> Too many 'INTORG' marker. "INTORG' ~—H—1T& 'INTEND' ~—H—{TOREIEIN T
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WEHA. ("INTORG' ¥— W —1THRLTEET. )

6 <<MPS FILE 6>> Too many 'INTEND' marker. "INTORG' ~—H—1T& 'INTEND' ~—H—{TDOREIEIN T
WEHA. ("INTEND' ~—H—fTRETEET. )
7 <<MPS FILE 7>> Unknown marker: 7 —/L K3 DONE "INTORG', 'INTEND' PISAD~— I —FT8HIvE L7z,
(NUOPT @ MPS 7 7 A /VHERREIL ' INTORG', ' INTEND' LL4}
D~Y—A—ATEMRLEEA. )
8 <<MPS FILE 8>>Undefined row: {74 in HESSIAN section. | HESSIAN &7 ¥ a VO ROEEMMNT 5174 L LT, ERS
TN DORBILE L.
9 <<MPS FILE 9>> Undefined column: %4 in HESSIAN | HESSIAN &7 ¥ a vV OIEFEREOEHT &~ TBROLEKL L LT,
section. EZIN TR ONENE L.
10 <<MPS FILE 10>> row: {74 appeared more than once. | ROWS &7 ¥ 3 VIZE—DIT4 0N EL EHENLE LT,
11 <<MPS FILE 11>> Specified bound: BOUND T —#& Tl | /XT A —H 7 7 A4 )L TIE SN = (mpsfile: bound = BOUND 7
not found. — X F L) T YL EFFOBOUNDS 7 —# ISMPS 7 7 A JUICIEAT
ELEHA.
12 <<MPS FILE 12>> Specified objective: HWBIEITA not | /NT A —X 7 7 A )L THRE SN (mpsfile: objective = H
found. HIBAET4 ) 44Tl & B2 H BT A MPS 7 7 A /WITITAFIE L &
A
13 <<MPS FILE 13>> Specified rhs: RHS 7 —# 7L not | /NT A —H 7 7 A L TIEINT- (mpsfile: rhs = RHS 7 —
found. BT RYV) TV ERFOD RHS T — X MPS 7 7 A JWITIFFIEL
FHA.
14 <<MPS FILE 14>> Range data: RANGE 7 — # 7 X)L | [RANGE T —4# 7Yl | %D RANGE 7 — & 7 HWBIEATITHf
contains unsuitable row. LTOREEIT>TWET.
15 <<MPS FILE 15>> Specified range data: RANGE 7 —%# | /NT A —X 7 7 A )L THESI7- ( mpsfile: range = RANGE

7~V not found.

F—H F L) FYLEEO RANGE 7 — &Y MPS 7 7 A JLIZIX
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FELEEA.
17 <<MPS FILE 17>> Undefined column name: Z¥# in | INITIAL &7 ¥ a3 VIZERIN TWRWEKEADNBNE L.
INITIAL section.
18 <<MPS FILE 18>> Bound spec. on column : &4 should | [Z¥4] 1ZBTHETREEDHENDDITLVEITRITIULA
appear earlier. DNERFA. (BETT. RIICBALEINZLDIZH L TORI DA
vE—UnRHhInEd. )
19 <<MPS FILE 19>> #F column (s) appeared disorderly in | BOUNDS section (ZBWT 5] HEOELDOIHIN D NEE I E
BOUNDS section BT (BETT. =T —18 LMo THHIESNET. )
20 <<MPS FILE 20>> 2-pass required for reading from |MPS 7 7 A /VEEAEANTINDO ATILTWBHERIZ, MPS 7 7 A LD
stdin. Please try again. MAHAELBPMEL R E L. (ZOXA v B—URFRINZE
([CITREARATM LR AT TEBEEREL, 77 A VITEESE
ELTOWETOT, ) —ERUMPS 77 A V& ATTHUZIES
ICEIELET. )
21 <<MPS FILE 21>> Undefined column name: A #{4 in | BOUNDS section [ZBWTERIIN TV RWEKLNEINE L
BOUNDS section. 7-.
22 <<MPS FILE 22>>Hessian is implicitly bound for | HESSIAN t 7 ¥ 3 TIIERD S b T4 2EEET) BN
nonexistent objective. BEIEIZ kL C IROTERHRE SN TWETHR, MPS 7 7 A MiZiE
2 HOBEENFELEEA.
23 <<MPS FILE 23>> Same bound spec. on column: Z#{4 | BOUNDS section T [Z#4 | (2B L TR—OHKIEEN E
appeared more than once. PlEfTbinE L.
24 <<MPS FILE 24>> Column 2 ¥t 4 has bound | BOUNDS section C [E¥4 ) IZBAL T FX #il# & oHHIFE
specification FX and other. EDRIRFIZATONE L.
25 <<MPS FILE 25>> Column 7 ¥t 4 has bound | BOUNDS section C [E¥4 ) IZBALT FR #l# & oOHIKIFE
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specification FR and other.

ERIFHIATONE LT,

26 <<MPS FILE 26>> Column 7% ¥ 4#4 has bound | BOUNDS section T [E#4) 12 LT 1o #& MI #HIF+E
specification LO and MI. TEMFRIRHIZAT O E LTz,
27 <<MPS FILE 27>> Column 2 ¥ 4 has Dbound | BOUNDS section C [Z¥4 ) ([ZBIL T upr #l§L pL HIKFE

specification UP and PL.

TERIRHIAT O E LT,
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f1$% B NUOPT 7 /L= 1) X At

B.1 N
B.1.1 B
WD e b A

sME f(x), xeR",
& 1 g(x)=0, x>0

EEZET. 22T, B =(x,,x,) 1T n ko s RVT, B S IR CT. £z,

g:R" > R"IImRIEOXT MERETY. ZOMBEDOTZ 77 v 2 Be

L(x,y,2)= f(x)-y'g(x)-z'x
L L7z & &, Karush-Kuhn-Tucker (KKT) 5ot (FiitE D —k O MBESLM) 13k TEZ BN
£7

V L(x,y,z) =0,
g(x) = 0,
XZe = 0, x20,z20.

=12 L, X =diag(x,,---,x,) € R",Z =diag(z,,-,z,) € R",e=(l,---,1)) e R" TF. ZZ T,

FEMPESE XZe =0 % XZe=pe (u>0) CTEZXWXTZHDEEE KKT FHFELFFOET.
NUOPT TII ANV ¥ ~_FvT7 ¢ B

F(x,z)=f(x)- ,uZlog(xi) + p2|gi (x)| +u(xTz —yZlog(x,-z,- )]
i1 i=1 p
AV FEEE LTERALET. Z22C, u>0 EIANVYAATA=4, p>0 [FXF LT 4
WRIA=F, v>0 [ZEIHEDERNEZRT/NT A—FTT.
IR )9 2N AIE T, MEIE RKT Seff &z 82RO T, [E1E KKT &
hEEHT D) EWIEEEZBRITVET. ZOBIZ, AUy M F(x,z) O—KiTil

F(x%z) &5V YR F,(xz) OECRBEERTFNANY LAY ET. KA ORT

£ 912, FEIE RRT SfF2RD 2 TEBEBAEL £ (ERERERM T 5071k - [FiEiEk
MM 2515
ZOMEFEEBLT, BREAIZIERD RKT FfFE- T ma RO £

22T, RHOMEE EZ oL REREE X £, NUoPT TIEEIKIBIEC EFRAFET D HE, SREM,
BHIC ETRNIAET 25 B8R EO—RIBAWR S ZENTEET. F7o, HOFEREFEELRVHEELH S Z &R TE

*9.
SHMITFC 141 [15] [16] 2B M
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B.1.2 BEMRR 2R AT 5 5
{EIE KKT I =2 — b UEIFRO L D172 F£9.

G+X'Z —-A||My|  |-r,-XTr,
—A 0 Ay, r, '

Az, = —X"ZAx, - X7'r,..

ZIT, (Axy,Ayy,Azy ) IBEBET DEET MR MLT, G ET 7T B
D~y EITHEH HWNIZDOEPITHITT. ZoLx, [ p BHHpRKEL, G PPEIEEETS
ThIHE AF(xz2,Ax,Azy)<0 THD] EWSHEEREY LB ET .

ZOMWEEFIF LT, BARERZFE L CRIEMICIORT 27 VT Y XAEBETHZ L0 T
TET. FIRERKT 22T v 7R o BUTFTOX CHESNET. 7, ko=
5 oa OLERE a,, ZKROET.

N . —X;
O =mm{ ~ [(Axy); <0},
! N i

! NJi

z _ . _Zi
O ax —mm{(AZ ) [(Azy); <0},

R x z
amax —mm{a max’a max}

wIZ,

(@

a=ap', a=mn{ya, I}
LEHRLET. 22T, ye(0)1),8e(0)TF. LT, [k
F(x+ap'Avy,z+ap Aoy )= F (x,2) < 6, AF) (x, 2,5 Axy, @ Az, )

T BT R NOIEERE L TERSINET. g €(0,1) TT.

ZOEDT, BT A—ZEEONRETIVUE, AUy M F(x,z) BHEECHDT D
KO RPRRIGNT MV (Axy,Ayy,Azy) RORT v TG a ZEDLENTETET. ZIh
BTN X LORIBHIAMEDRGE S IVET .

77T Y BB O~y BTN IFREM L 72 5 DI

o BUEZEHEIRIE (~> & 1751130)

o oD 3 R

TY. 7o, ~ROIFEFIERIBRETIINy ISP 2 =2 — FAETIEUT 2 28128~ T

S Zo—HDO ATy FIEORENL—/L% Armijo's Rule LIFOVET.
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TG ZHICIEEMEICROZENTEET. /> T, ZOLIRBEBRICEMRRZHA LT
BRI eNTEET.

B.1.3 EEEEMENMT 5HE

151G BIFATEME TRV & TEHRRBELFNT 22 LIIRETT. 22T, GHRARETH
L EBRMTEDHEE L TEIRERICH T 2 EHEERELHRMLET. 2ol &, R
M7 My ow , WA X >0 , AT v PMRa 3RO XD R ZG 2 L £

<
5 }
T 12 VP max

Oy DEMFEL TERER AT 2 55 R, (SRR L@ ol
ATV ET

FIBHIRNE 245 5 T2 DI FEHE & 7R 2 I BRE T FI0N2 B IV (Axgp, Avsp, Azgy ) &

D+X7'Z —A"||Axg ~ -1, -X'r.
- A 0 Ay, g ’

Azgy = —X7"ZAx,,-X7'r,
ko TEHRLET. 22 TD>0FHATHTT. o 2HMAg 1> CREFERTS 25

NBIKEINT, AUy FEEZELED “WIEEL AF, (x,2,AnAz) ER/MET 527 5 7R E L
TERLET

o* = argmin{AFq (x,z,0Axg,, Az gy ) | ”a(AxSD +Azgp )” <0,a€ [0,5]}

o =min{Lya,, },7 €(0,D),

BEEMO AT v 7iE a FZUTORMFEZRIZT IO ICRELET.

AFq (x, z,aAx, aAz) < %AFq (x,z,a*Ax,a*Az) <0,

B

| Ay < M [[Axgp
|Azyi]| < M [ Az gy |
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MEAERI A R T 5 k) IR K2 b (AvAz) 1

)l ool
Az Az, Az,
LLCESRET. 22T, T 2—2vel01]izv=0,0.1,0.2,--,0.9,1.0 Df T4

AFq (x, z,aAx, aAz) < %AFq (x, z,a*Ax,a*Az) <0

B BT RNORTT. Zok i, EEEEERINT 5 5 TIRERFEARY ML ORE
IR B NI (Axgy Azgy)  (AxyAzy) ZRURLET. ORI, KBAUGRIEAMRIL S
nET.

B.1.4 WEHEREERANRE
MBI D&, KKT F&iF
V L(x,y,z) = 0,
g(x) = o,
XZe = 0 (1)
DF 1A, FH2RIHHETHY, IEREROITE 3 XA L 9. ZoHRARICET S
2Ty MR 1 D==2— FAEZENT 5 LRIERRORZEITIFEICEICRY, FERIERE 3
DI
AX » AZ e
RAHWOEAENFENET (AX,,, AZ, E==2— N AEDAT v 7 A% SHEIHRTATH) .
CORICZDORENFEAETH LR C=a— FEORT v 7 HREELET S (@R
[f] (Higher Order) DIEEEZMZ D) Z LIZL->T, EVEBWAT v 7 HnEHbZ LN TEFE
F.=a— NAEDORAT v T HREES ZHET 2 7OIlE=2— N AEDRT v 7RO E
RS DN DRIFEM E A INFIATE 5720, PRVWHE I A N C=a— F U HME®RETD 2
EWTE, BHREDRILT D LN TEET.

NUOPT IZIZZ D Z EZFAL, S LICMENPBIETHL Z LIFH b LT a—= 7% M%
7= FESHAA TN TWVET.

B.1.5 Y} IEEEF EFEE AN RE
R D A b
w/Mb f(x) xeR",XeS?
% fF g(x)zO,Xo(x):X,xZO,Xi-O

EEXET. 22T, Bx=(x,,x,) 1En ke MVT, B ITEBE T, £z,

g:R" > R" I Im RO~ MVERETT. A8 X 13 p ROCHFRIESITHIT, X=0 X
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1781 X OFEEMEHFIZERTH2H0L LET. X R > S? 1 En ko7 MV EXFRIES
ITANVZERICET 5B . MEDREOSLE, X, 1T X, (x):iAix—B CEBLTHHEWE
i=1
HA.
COMEDT 7T oY A

L(w)= 7 (1)~ £ (x) (X, (x)- X.7) ~(x.2)

L L7z & &, Karush-Kuhn-Tucker (KKT) 5ot (FciitE D> —k OB SLM) 13k TEZ BN
£7

VXL(W) = Vf(x)—Vg(x)T Ay—A* (x)Y: 0
VyL(w)=Y-Z=0

g(x)zO

X (x)-X=0

XoZ=0,X>0,Z2>0

X, (x) (4.2) 1
= 60 L A (D)z=| ., XoZ=—(XZ+2X) THHHOL LET,
X

’ (4,.2)
NUOPT TlE, T KKT &lE&ii7=7 /8%, Newton {EZFIMH L CRIEMIETRD £
FRTE 72 B E R E OB A, KA PRI SRAE SN E T8, 9 TRWREEEZ O 54,
KIBIN R ZRFET D121, AV v FEHEEERTILENHY £
BRI E B E Z 0 5A, U YT ¢ Bk

ZITE 4 (x)

F(x,X,Z)=Fyp (x,X)+VFp, (x,X,Z)
Fyp (x,X) = f(x) - ulog(det X) + p”g (x)”l +p "Xo (x)- X"1
Fop (X,Z)=(X,Z) - plog(det X det Z)

ZAV  PBEERE LTERMALET. 22T, u>0 3RNUVRTA—F, p.p >0 (3T
AT A=H, v>0 FEIHHADESNERT /AT A—=ZTT,
R % RO D Newton HBAUFLLTO X JICRB SN ET.
( G+H —Vg(x)TJ(AxJ i _[Vf(x)—Vg(x)T youd (x) X+ 4" (x)(2x, X - 2)
Veg(x) 0 Ay g(x)
AX =X, (x+Ax)-X

AZ=uX"'-z —%(ZAXX‘I + X‘IAXZ)

TITH, Hy=(4iX A7) ThHELOLLET. 4,4, OIS U Hy 2R 55
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RITRR Y £

{EIE KKT Az R BUCROMET 2 & o M5l BRI, —ROIFBIE N L L
A% TY. Newton HREAZMERTIE, RTMEZMPMET D720, KSH HR~DA T —
U7 &i7->TVET.

DI 26, 178 6 OEEMIEEMHER T 5720, E=a— b AEZRIALET.

B.2 B - BRI
LRI fci (b

wME c'x xeR"

Gt b,2Ax>b,, b, 2x2b,
(3t LT, AR kT i R

HoMEb %x’Qx+c’x xeR"

Gt b,2Ax>b,, b,2x2b,
(R LT, ZNENARITIETT. —EREEEME DL, BB L TNSRER %2
1T 2 T BROfR A& LB RRITR D 5 Z LM TE L2 E, WARIEICIE R WRHEE A T ET .

B.2.1 &KETHAE
NUOPT (2323 X4 CW D BRIE I R IRAR I B O e T BUAREE L E I D THE T3, HKER
HIZET 2SI ZIE (3] SR L TTFE W

B.2.2 A@HIKIE
NUOPT 2RI E 11TV D ARNHIKNEIZSGET HARIEIZEE S W T E 3. A hHIFIEIC B 5 fif
AU X131 2R L TFIW. ZOFEL S TEHU EORBBEMETIE, —MRICHNEE
(EHRRERIE (Line Search Method)) 2450 £33,
R THIFR OB R IHEF D720 (1710 L) HBh
HEHIBAE D~ v BATHINEATI CTh D56
(ZIENARIE L D & @D SR T,

B.2.3 SRELE

NUOPT EARIE 7238k - IR FHAIREIZ KT L C, HURIE - GHIRIEIC S & S OBIREEE
RWET. SRIREE & X, MAEDERNTIER I DX D ATRERE D )~ b Sl iR 2 7o H
T RFET D) MR TIETT. EIREEIC T, G R & #7 < S8 1338 o S04
e — kR D - MIE GRANRE) 280 K UREWT, 2 O b it 2 iR 2 #iH 2 [RE L e
LDERBEITWET. TORE, WKL - ARHIFIED LD 2. OFEE BT &, G R
KRS D IR EEE RN ER T2 2 N TEET. ZOFEARICON TSI ZIE 9]
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ZZRLTT S,

B.3 ZW®k —REHE (sQp) &
BR REHEE T, RO K5 e RS & O IERERGECIE O 2R 5 = &
MTEET,
HmRE% f(x) - #&/Mbe
g,(x)=0,7eJ
gt o
g;,(x)=0,jeJ,
SQP &L, TTOREAZBIEDORESIZBWT ZIRFHERETIHEEIL, Z 0O R HEEOfE
PYRTIT & L BiZ R A FETT. NUOPT TIX @Y O SQPEA WA Z N TX F
T DUTF, ZR6ICoWTEHHA L £7.

B.3.1 #E==—FEEZHAVWSHE
ARFVETIE, TOMBEZ RO X 9 72 ZREHERETUHEEI L £7.
1
H RS 4L ?M%Amyﬂ%fm - BME
(x,)+Vg (x,) ' Ax=0,jeJ
o g,( i) g,( k)T J E
g;(x)+Vg,(x,) Ax20,jeJ,
ZIZTB EOMBEDT 7T P 2 D~y VAT Y= 2 — F AR Ko TRl L 72AT
FITY. ZORBEOMAx ZHRFTmE L, ERRREZ1T> T, ROKERZEDLHELRRY
E3c

B.3.2 fEEEMIEEZ W5 GiE
AFETIE, ZHo0 KGFHEREZES Z & TRAIZAER L TVWE . £F, —DHDO K

AT BEIZ R D@ Y T

H A% %mﬁ%ﬁxmﬁ+vﬂ%fmﬁ)ﬁ oMb

gj(xk)"‘ng(xk)TAx/fD =0,jeJ;

QERESEE o ‘
g;(x)+Vg,(x,) Ax;” 20,j€J,

ZZTD, LiE, EREPEOWETHD L) RxtAiTH e LET. ZORMBEOM A" X, AF

YONEBEOSBIOEITCTHHBI L E LR, 2 IS ORI O ERALE T L T Y R ABBI 07 HIc 5T —
BlTH Y, NUOPT [ZAHD FFIRHIKI7R L& & ATEE D — ki RREEH > Z LN TEET

RASHEEL 2T 2



233

RIS KRB 2 5 2 5 ECRE affla Ri- L £

Z OO ERD L X, HATOWBHKIOEAE T L LET. Thbb
Jy={jedpud; g (x)+Vg,(x,) Ax? =0}
ERDET. ZoLE, b )00 RWEHEREITRO L 5 ICED bIvET.

H HIB% %mﬁh%ﬁm{+vﬂ%fAﬁ’ﬁ oMb

HR% g (x)+Veg, (x) Ax) =0,/ eJ]

ZIZCGEOMED T 7T oY 2 B D~y BITHITT . ZOREOME Ax ), 1%, RKERD
TTOMBEORIZ TSIV E ZICHEWNKRZ T 5700\l TWET. £/2, ZOMED
KKT &80, RO L HIITHIEFREARE L TRT I ENTEET.

G, _ngﬁ (x;) Ax/iv B - Vi(x,)
ngﬁ(xk) 0 Y,?:LJJ/; - _gjﬁ(xk)

e,y ORBEORNEICHT 5T 7T v U R LET. S, RIRH

B FIRLEE T AU, ST RRIL WG S < RS 2 L R TE S0, ZoRE
IS BEEL T X R, SR Axg, A RO BB E TS Db DEEZD 2 LR TEET.

RFETIE, Axg, & Axy OINFES
Ax, (v) = v, A" +(1=v,)Ax,

ERRFTIAE L, EDLNEHBEROTZRE L, ROKEREERLLET.

B.4 #$F7EEE Y VN wesp
ZOTNTY RNTEERZES,  0-1 BMEHATE L LR T RME

w5 X J=L-n
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AR 22— AT 4 7 ADRED—DOTHHHX T —« —F 2 FNTH LD TY. 22T

X 3T FIRI RS 2 A RS T

AT TN ZNE, BHIKOEREOGE 2 H/MET 2RBEEZRE £3. ERETH L7290,
R E TR T T MAEE LR OVEA THL TE T HIN AW - TMEHs &N TE &
T BHROERK EOAF ZFHT DB, FHHOEREICIE [ LIRS IEOESE #
JTARELET.

Z O, BEAHOKRE ZHIRIRITERNITH - S D K5 ITOBERMTbET .

BEEEOERWHRIROEAZRELTHIET, LVAHRMIHHFTE ET.

FRNCITEAZ o0 LLTHRETDHZIEHTEET. ZOXIICHRESNHIFNL, MEV b
B LTl T _R&EHE LCibhE 4. EAD oo ICRESINTLDOE /N — FHlK, EOH
ROMEICEEE SN D% Y 7 MK & FEOYVE T

HIR DML, BME <& AR (X X) ks s - Ly TE 248
TOBMCIZEEE 4 2EDT

o FMERECHIE  H—f(x)20

o RIEBEChHE  f(x)-u20

EVNH YT MEKEER L CHIMEEERVET. o0, BHMKAELE S, H< ETHAETAR
ROV L D& LTHbN A0, BB L TOEREZRETILERH Y 7.
HFIFE R RIE Y N, LR OWT N OSRM ZifoEiXfEIE L ET ..

1. TRTOA— FHFB LY 7 MR ES TRk E -7

(B AIBIST B Ui B 2 - R ysR & o 7o)

2. REEEIEED FRE BT

3. FEEFMAEEED FRE BT

4, Z—PFREIEEHUE

AT ATY XML, FERY: TRBERRT Or ) ZA—7ORRICE D LD TY. FEMco
WTIE [11], [12] 22BN,

W

B.5 MhiEfniAIC B3 < RISRIRELT /L2 ) X A

—RIS, FERIEREAGREIE, SEAT RTREREI (HRIKO A A 7= 3 REIE0) O TR D SR T
WiEERDES. TRPTARER ] &1%, T2 < Tl b BWEIE, ATl RERRER T
ROBWEERSARWE] OZ LT, T L, DRIRAREMR ] &3 TET rTRefiak
TiH RN EPMRIES VIR &720 T3 IE 1 BEOIERI ek MUERTE (R34
BoLETROAR) (2B 5 RETHIRIEEPEBAFES 61T

MR ROE R b R AT RER D — o L F A ET
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ELRlESER e

/

FFEIRIE AR

KEORER

FER R L 2 fE < BRICEA T 2@ F 07 v 3 Y AT, apsEfgEZ —> 220
51 ZENAMESHTWET. Zhid, FEIBREERIEIZ IV TR RS 2 7o 5 2
LR RICNEETH 500 B IR D £HEA.

LU, RIHIRIEAR 2 KO 5 10 OWFRIZHER S < BATPN TR Y, DD DFIED
—oL LT, MiArabtiEtfE T Anond I5RRERE] OB 272 T FIEH
RCEET.

REFEFUTOL I AT o 7T EBYIRLET.

1. (RIEMECEENFIET D AREME O & 5) FEATRIREE A 0EI L, ol S -/l < [+
M) &Rk L ThE<

2. STOREDOITRIREME A B D FFIETRD 5

3. 1. 2. OFREFHOTHE L =KEEIC KIEA BN FIET D AREMEZ BT L, 1F
TE L 7a\u EHIr S U7 fEIR 2 BB B RN T 5

ZOTNT Y ZADPERET D7D ORIESME LT, HFRMIZBWTER Sz TFRIE] 2
T+ BRBEEL, +OFEITAREBEBICB W CTOMED BREEE Trbimz 5] (*)

AMEEEERTIRVETA. LENRST, 20T AITY XAEZFETT AL, HIHR

R H BB DI M E 2 W23 & ERLOME 2RO &L 91, FRIBEZ AT 2 58 R H Y
E3e
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FERIEBIE & L TR SN2l B BB OITIEF I LR TT O T, Z O HEASORE
AT 2 Lid—RICWEE T, LaL, EXOF®RBET ) 7 EREEE LT, fIFNR
B GHE2 7 7) L LTRIINTWD Z E2FIATHIE, TolREx B8k, +—%
RRICERT 2 2 L, KIBHIRIEMROIREZA1TH Z LN TEET.

AT NTY ALz AV DEICEETNE RAIE, ZROTFREZHE) IZRUES ZEI2X o AEY
HETYT. AT VT Y XL THRBEZ AR DA AT, MAsbEREtiETL AV bh
B RREIEIZIES < b DO TR, MAEDERBEOMEIZ X > TTHEIREED RO R &2 2
FTLOLERUL LI, ARETLRWVEIRERMEZET L RMENH Y £7.

B.6 # 7 — « —FIL L DERHKIR ¥ =2 — Y v 7 EEfFE

ZOTNAY ALFTLTOERHNMERA Y a—1U > 7 H#:

¢ RENTZERDOT, EFOLIIZHNDETROHE, 1EEDOARZIZRET D
BHT— —F E AN ) X FOBEREANTHELS DT

TATY X LT wesp LRI UREAY: RV Z—FI2 L5 50T
IZOWTIE [18] Z2&E F V.

Fill

Tup

B.7 4Rk
WRIEIZZEBAIEOREE (NR) ICRIEREZ RS 7ETT R, MEE

f@) + pYlx,

g(x)=0
DEZER LT (FEERICIXZOMEDHE O itbEE 2 £77), FARKIEZRE, 0 KKT
FFER LEZD L, RV EHRER - FEREBIEICES b7 v T Y X252
EINTE, KIBENCRMEZRGET 52 ENTEXET. NUOPT IZHAAENTND lepm (FE
FRERFRIEICHEE S AL, tepm IXMEHEBBIAICIE S A RIETT.

WRIE L IZIERFEDONRT 4=~V AERLETHR, p ORE SHHRAIT/N S0 & FEATFIKY
Bl 12 STRWVFEAT R ATREZRMRICINR T2 Z L 13X 0 5 F 9. WICFTRATRERME T, |
Wz L, RO RERICEWVEZIRT Z ERMFFINET. p DEIZ/NT A—# exhro
TTAHZENTEET.

WAEIEIZHARTO A Y v ME, NEUSAOEP D BHETE DL L0 ) R T, WAETIIEK
iz, FARKEZRmIZTNARICEE L T RIEFREZ 22— F SERITIUIR L2V T, B
WHIHHER GO TV AHATY, TOBREICELVIERE K-> TLEOET. ik HoIHE
EMLTHZE7L, ZOEEHNLZENTEETOT, BWUIHERSELNTHLHEAERY
AL — MR IR BAF e MERE MG HAVE T,

n
, xeR",
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LSV tttetieette e e e et e e ae et e e et eaera e 69, 73

dat .oeeeeeeeiiiiiii 22, 23, 35, 69, 90

13100} J SR SPPRROY 106

SOl.eeveeinnnnn 79, 91, 110, 133, 134, 147, 216, 217
<

<iteration begin>.............cccccceviiiiiieeneeennnnn, 100

<iteration end>............cccceeeriiiiiiiiiiiinneeennnnn, 100

<preprocess begin>..........cc.ceeevviiiiiieneeennnnns 100

<Preprocess end>..........ccceeeeeeeeiiiiiiiiineeeennnnns 100
0

0°1 ZEH i 23, 153
1

1D EX o 76, 77
2

2D FE 76, 200
A

ACEIVE .eevveeiviieeeeieeee, 112, 114, 115, 125, 132
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