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1. NUOPT DR AIEIF
NUOPT Z# 9 ETH M- TBL _REXFHIHELY, TR LET.

1.1 NUOPT DHERL
i b Xy -4 —Y 7 N NUOPT (ZIRD OB SN TWET.

¢ SIMPLE (HEFHWMMEZFLRTHI20DET Y IV S7E)
¢ NUOPT (ZEEFTHEIMIE % i < 726D DRAE > LX)
AR~=27 /LT NUOPT &MESEIE, L o2 F -V 7 Nakrisdr—2 L, %%

DRI NARDH BT —ARNH OV ETOTITEE FIV.

1.2 NUOPT DF|FE
NUOPT ZH|HTBAIZiE, GUI ZHWAHiEta~r RI4 v bEEI SR HFEED

-

HELH Y £9. windows MR TITWT IO HELREI N TWVETA, UNIX/Linux hRIZ
1T GUI 1FEL, a<wr RIA VP LERSEI HEOABRLEINTWHET.

1.3 NUOPT DAHEDIEN

SIMPLE CHHEFHEME (7 /1) Zitk

1.
2. 1 TCitdhEN7=eETvE2FZTERNCERT D (22 L)
3. FERXE WELRLIEZT X 77 A NVE55ELTEZT) EEhxws

GUI TIEERFIED 2,3 OB E X T NI ) v 7 TELOTITWETR, a~v NI 4
VTIE 2,3 OMEEEBNATHOLERNH D 7.
VLTI windows MRCOFIETT .

prompt$% mknuopt.bat [ET /N7 7 AI/4] . smp

prompt% [ETNT 7 ANE4] . exe [T—HT77AI]

windows TIlX mknuopt.bat, UNIX/Linux TI{X mknuopt , EHELET. F

77, windows TIXFETHERIT [TTF VT 7 A L4] . exe 720 £97° UNIX/Linux CILELT
BRXIE (T AT 74NV FET. F2, ETENEEIH I T HHEIC UNIX/Linux T

T /BT T AL LEEELET.

VLML UNIX/Linux WRIZBIT 2 FNETT.
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prompt$% mknuopt [ET /77 AN4].cc

prompt% ./[ETNT 7 ANLKL] [T—HF T 7AV]

A CEBEHEH RIS L TF — 2 2 R 2 ME 2 <BEI21E, BE 2 OFIEZ BT

BIES 3 LT OFIETHERY £7.
EROWMNZHRT S L, UTOX 23D £7.

GUI DA DDA

FITER SIMPLE 7 7 A /L

F—2 Ty A

BTN

\4
=7 7 A I

av 2 RI4 L OHADOUBEOEN

SIMPLE 77 A /L

mknuopt.bat (mknuopt)

A 4

ESYIZ

F—&R Ty AL

Y
g7 7 A L

RS HEE L 2T 4



11

—

E5 )V EEE SIMPLE

2. T Y EEE SIMPLE &k

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

AR~v==27 /L TiL SIMPLE CTHIFIEMELZTRLTZ7 7 A VEETNT 7 ANV EEOE
7.

SIMPLE £/ 0277 IV EiE c++ ZHWTHEEINTWET. SIMPLE &AW DIZEE
LT C++ DHFRZFHMLIEL T2 L1EHY EEAN, —H c++ ZEML TV EFIH
DEELWERED B £7.

UF OB, c++ ICET 2@ AR b0 Mg T

SIMPLE DFERIT C++ DV FATATZ ) TT. REFFED =V T 17 F LT Lo TR
TLHOTIERL, FkE a3 )L, FITL T, 2= OETAGRBAROFEHRZ RS L ET.
Z OB AT DAL c++ OFEF A — N—1— F¥RETY. BRMIZIX sSTMPLE 56 D
U FADHE TV =y NEOHFEZS 7 T AMOEHFEITKHIS L TERL, ST DREDELE
BWHI—LVEEDHZLIZE-T, ROMREZITWVET.

SIMPLE ORDFBOBANE, 7 T AAFT V=7 FOMOBEEHA L LRk sh, 238
AT THIRICT = v 7 2% £9. T DD, ERINT-FKANOEFE 250895 &,
EFT AN T — L0 ET.
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3. SIMPLE DXREAIIF
3.1 —fREIH
3.1.1fFRKDEIany;

SIMPLE CIXET N7 7 ANVDITRIZKEAEI vy ; 2HT20ERHY ET. A
Savy ; AHVTIEWTERA.
LW

X + y <= 1;

=Y

N

x +y <=1;

3.1.2 ¥AZBHXF LYIT

PAZEALT CEAAN—R) LBITIRET AP TIHMERICHON I FNRTEET. 2AZ%A
XF (BAAR—R) ZHWLHFEITEEEAL. Hl2E, ROZOIFFRCE®RTT.

x+y<=3;

x + y <= 3;

ROZHOBFELCEKRTY.

Variable x;

Parameter a;

Variable x;

Parameter a;

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

Vari able x;

x +y < = 3;
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Vari

able x;

3.1.3 BRERDIEF

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

Variable x;

Parameter a;

Parameter a;

Variable x;

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

Objective f£f;
f = x;

Variable x;

3.1. 4 FFNT A NNTHRATERVIFE

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

IntegerVariable enum;

Parameter Variable;

o, EMZEAXT (BfAR—X) bFEMTLILETETEEA.

3.1.5 name FFITFIHTE 2V F

GUI hRC NUOPT %E#T 5H, name B THHATEZ2WARINDH Y £9. LM
X, AT Ty/ix2r<> ) DFJHTE EHA.

avy RI4 26 NUOPT Z#EHTIHHAEIE, ZORD TEHY A

RS HEE L 2T 4
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3.2 windows k& UNIX/Linux QR CHOER

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

3.2.1 EFNVT 7L VOYETF

ETTNT 7 A NVOPLIREFIE, windows MTIHE .smp, UNIX/Linux RCIE .cc TTY.

3.2.2 UNIX/Linux J{COET/NEd

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

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

/) ST L A

B I XROBERF B EZ windows fRE UNIX/Linux WRCRAB LGS, LT X5 7%
ZENHET.

H/Mb X+Yy
ESLE X+2y=2
x>0, y=>0

windows IR

Variable x;

Variable y;

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

X + 2y == 2;

x >= 0;

y >= 0;

UNIX/Linux fi

RS HEE L 2T 4
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#include "simple.h"
void ufun () {
Variable x;
Variable y;
Objective f (type=minimize);
f =x+vy;
X + 2y == 2;
x >= 0;
y >= 0

}

windows hRCIX, ufun BAEZEOHTHLETSH D FHA.

3.2.3 BAAb/R/MED BEIRRE

HRBE = ©F 7 ABEIZIZ51HIT type=minimize &AWL type=maximize ZHIRET
LMENRHD . ZHITENER O O ES & MERME, RRMEEETH L Z L x
BWLET. 20 type= AW L7HE, windows WTIZB B EHR/IMERIBETH 5 L3R
WLETA, UNIX/Linux TRz ALz I—L2) £7.

Bl 2 IZLLFOFRIE, windows MR TIZIEFICEMEL £794%, UNIX/Linux RCIE= /8
ANTT—TT.

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

3.2.4 name FEOHERE

T =87 7 A NI EBDESLERDOMIEZRET 2% E1E, name SIEUT L - TEHR
EROLAIEEDDHLENSH Y £7. windows MRTIEL, FFIZ name BIEZAHT WG EIC
X, ET V7 7 ANVTERINTZAHEDOLON name 72 L@FSNLET. UNIX/Linux hi
TiX, %7 name Z{TTHMENRHY £T.

RS HEE L 2T 4
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4. FHEIBEETINOHERESR

PAFIE SIMPLE ZHWCHBEEHET LV (ET V7 7A4V) 2l T HBEOMAERD—

BTYT. ZZTHETOBRERZIZFEL TRV ETANR,

REFROMEE TR T D ENTEET.

RAEDEHFEE T VT LT O

W ERA SIMPLE HNOD£F BERE

B Variable BR AR

ERDIESE Objective EESECE- e

S Constraint LW e

EH Parameter ER RS

TRIH IntegerVariable R AR

o R B sum, prod >R wEuts

+ Expression BT 25k LT, i
RDOERE G275

KEFRITH SymmetricMatrix KIPRITH 2o 24

W Element WTaRT

H£5 Set NFoOHh fHEERT

B S OrderedSet BRMCIVF R OREER
+

BHES Sequence BN DD IR DEEERT

Fefh HRIRARASL 2 HIR 2

, KEIZ &> TERNB IR 5

FeAt oy B ifelse .
BAaEDDHERITHNS

IRk exp, sin, cos, log ... BIER ke

UUTORRRERZIZT N TY X wesp ZAVDEBHAICORERNTHETT (V7 MK,
7 — VBT repsp THHWAOENTEET).

R ERA SIMPLE KD R BaE

BB K DiscreteVariable S A e

RS HEE L 2T 4
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HEAREREL alldiff HERREET LT
SENECE selection PRAE SR & 24
~— FHilFIBE %L hardConstraint N Nl &2 29

T I — FHilFI B

semiHardConstraint

T In—FhlRERT

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

iKY

PATORERIZTNVIY XA repsp ZHWVDHEEICORE A AIHETT .

W E R4 SIMPLE NOD£H BEne

TIT 4T« Activity TITAET 4 RT
TR ResourceRequire FRE IR A T

B PR ResourceCapacity IR R A KT

[F]— & — FIIEFER

modeOrder [fl—F— R&®IRT S
BE%L
TIT 4T« [EE
- fixActivity TIT 4T 4 HEET D
BE%L
TIT 4T 4 EE _ o TIT A BT 4 OEE 2 MR
unfixActivity
FRERBI % RS
Hy hFvr—h Gantt e bFy—retihT5
AT — A RcpspStatus FRONEH 2 ARATT D

4.1 ¥V 7 R Variable

BHIL Variable EWH 7 T ATEHRINET. BAEIC x L WO EBEETEETDHITITLL

TOXOICRE L ET.

Variable x;

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

LU ofITi,

3EDE vi1l,v[2],v[3] Z—EICEZELTWET.

RS HEE L 2T 4
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Set S;
S ="12 3";
Element i (set=S);

Variable y(index=i);

EEOMMIEIL = TRETEET. UTORBITIE x ITHHE 3 ZRELTWET.

HRIZRIEEN NG S, Z2ROVEEIET T L) LS THBNICRESNET. 7
NFY XN K> TIAHEORE L B L £

4.2 BHEEZ 7 A Objective

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

Objective f (type=minimize);

f = 2*x + 3*y;

UTORBIFNFNHIRY T

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

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

BB % %= €F 9 DBBRIZIZ51 T type=minimize & B\ iL type=maximize ZHIRET

HRENHY T, TEN TR O BEEHERED RMERTE, RAERETH L 2 L x

BWLET. 20 type= ZAMEL7HE, windows W TIZB B ER/IMERIETH 5 L3R

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

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

£li] = 2*x[i] + 3*yl[i];

RS HEE L 2T 4
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4.3 #8252 constraint

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

X=2y<0 EWOHlRIRNEZERT DITIIRO L D ITFREE L ET.

x - 2%y <= 0;

FIFRE T OERILT LELETIIH Y FEAN, UToRRIT ERREFTERTT. fif

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

Constraint co;

co = x - 2*y <= 0;

FHOMNDPROAFERZR OO FEITEEEA. ROFLERITRY TT.

x - 2*y < 0;

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

.U TFosITE, 3 MoflX x -2y, <0, x,-2y,<0, x,-2y,<0 &#—EiZE

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

HKXNEHDOEREZIT O HEITIE, UTDOR TR £7.

Set S;
S ="12 3";

Element i (set=S);
Constraint co(index=1i);

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

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

x + vy !'=-1;

RS HEE L 2T 4
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772 L, TFY XA wesp AT HBRICIIA—EHKNEH NS ENTEET
N—T a3 10 EVFHZICEAEINTZ spP YN (1sdp, csdp, gnsdp) TiE, AT
FIOEEMERF Z B 5 FRTEET. ROFITITRFATH] x O IEEMEHK &2 Fld L

TWET.

SymmetricMatrix X ((i,3j)):

X >= 0;

KHITHI>=0 Rk 3 5HF T, P EEMEAMNEZRIETEET. 22X 0 oA T —
BEHAWDZ L TEET. ZOGE, AEXADITHIOR/NEAEEZEW L ET. #lz1F,
WOBNIITH] X OR/NEAED 2 2FY, X-2E-0 THDHZ EEERLET.

X >= 2;

FELFITEERA. BI2E, ROFERITARD TT.

-

RS >= ZHim &I

X <= 0;

FIVEICATANZ Rl 45 Z i3 T £ A, PIAITROLRIFIRY T

SymmetricMatrix X ((i,3));

SymmetricMatrix Y ((i,]J));

X >=Y;

BEOFEEERNZ, —fF L TRET D FITETT.

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

X[n] >= 0;

4.4 BV 7 A Parameter
EFIE Parameter EWH 7 TATRIEINET. BALWIZ a EWVW IO EHEERTHIZIX

UTo Xk LET.

Parameter a;

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

LFofTIE, 3 HOER bl1],b[2],b[3] Z—FIZEHZL TWET.

RS HEE L 2T 4
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Set S;
S ="12 3";
Element i (set=S);

Parameter Db (index=i);

T, 6 oEM cil,pl,cll,ql,cl2,pl,cl2,q],c(3,pl,cl3,q] &
ICEFRLTWET.

Set S;

Set T;

s ="123";

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

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

EHOMIT = TRELET. EROEEZIIRIICIEE L2WEEIE, BEIIIC 0 BRES
ET.

LIFOfITIE, a2 3 ZRELTVET.

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

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

WFEPEROBEE, LD THRET DHE LMEHNICRET 2HE OB R £7. L

TOFTITERK c(1,p1,cl1,q9],cl2,p],cl2,q],cl3,pl,cl3,9] I& 6 xELOTHE
LCWET.

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

RS HEE L 2T 4
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cl"

C

~.

~.

cl" "

’

A O O O O O

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

C"

’

EROME, ET VT 7 ANVNTRET DN, T—F 77 ANDNORETDHELD Y
EFT. T—E T 7 ANADNLHRET HEAEIL,  Parameter DFEIT name ZfHTHMENRH
DET. LT, EHR all 3 27 —F77A/L foo.dat MHRET D%HEDHITT.

ETNT 7 A IV

Parameter a (name="cost");

foo.dat M

cost = 3;

name CRETDLANIZ TNV +—h v THOMLEND D 7. ARNTZE QPRI TS
FERAWDLHEIITEFEYA. windows ILTIE name ZAMLIZHE, T V7 7 A VNT
ERINT-LAABTHD EARENET. AL, UTO _DXF%TY.

Parameter a;

Parameter a (name="a");

UNIX/Linux MR CIE windows WRE #7242V, name OBEMERIIZINERAL. - T
Parameter DOFIEIIHT name ZfHTAMLERH Y F7.

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

ETNT 7 AN

Parameter b (name="b");

foo.dat W

PAFIE, E# cil,pl,cll,al,cl2,pl,cl2,q9],cl3,pl,cl3,q] I& 6 2T —X%77A
)V foo.dat MOHRETLIHEDOHI T, ET LT 7 A INOLRETIHHAELRRY, R %
ATV F— b THLLEIIH Y FHA.

RS HEE L 2T 4
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ETFT)VT 7 AILHN

Parameter c (name="c");

foo.dat W

6 6
[2,p] 6 [2,9] ©
[3,p] 6 6

%

T—2 7 7 A NVOFRECEXICET A LV EEMABIT (7. =774 0] 22T

4.5 BEEH TV 7 A IntegerVariable

AL IntegerVariable WO 7 T ATERINET. BRI x &)L
EEFERTDHITIUTOL I ICRE L ET.

IntegerVariable x;

ER

HEE DI —EICERT DL, BEV T A set LIRT Y 7 A Element #HWE

DLFofITIE, 3 HMOBER yvil1],vi2],v[3] Z—FIZEHZL TWHET.
Set S;
S ="123";

Element 1 (set=S);

IntegerVariable y(index=1i);

EA

B2 0-1 OADOEEZ D EHAEHIL, type=binary 5 2FTEEINET.
TTiE z &9 0-1 BHEEERL VT

IntegerVariable z (type=binary);

BROBBERT-EL5E, IHFMERTT. U To “RIUIFRROE®RZFH 7.

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

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

RS HEE L 2T 4
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4.6 HAEFEEE sum, prod

gicsds Y R [ @ET ML LT, sivPLE THREEEMMEL LT,

3
sum BIEE prod BIBAMRMES N TV ET. KOBITE, HHX)Y x =10 ZidELTVE
i=1

R

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

Variable x (index=i);

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

Fomik% sun BEEEDTICE RO XS 10R 0 ET.
Set S;
S = "l 2 3";

Element 1 (set=S);

Variable x (index=i);

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

3
wofcix, fmA]x =20 kL ToET.
i=1

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

Variable x (index=i);

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

FoOFRE%E prod BEAELTICES EROLIIZRD 7.

Set S;
S o "l 2 3";

Element i (set=S);

Variable x(index=1i);

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

sum HHEIELORFICHFLTHEHMA T 2F b TEET. RoflTiE, #lFK

AL AT A
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3 2

D> > aby, =10 aiml L TES
i=1 j=1
Set s = "1 2 3";
Set T = "1 2";

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

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

RO X IIFEIRT HZ & HARETT .
Set S = "1 2 3";
Set T = "1 2";

Element 1i(set=3);
Element j(set=T);
Variable y(index=(i,3));
Parameter a(index=1i);
Parameter b (index=7j);

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

FARZHNT, P2 RS FHZHIRT 28 L TE 3. ROFITIT, ‘FﬁUr‘ﬁ’UiﬁZXi =10

i=3

b L CWET.
Set S;
S ="12345";

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

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

WOBITE, HFHAY X =10 , Y x =20 ZidLThET.

ieT igT

RS HEE L 2T 4



26

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

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

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

1
sum(x[1], (1i,1i>T)) == 2

4.7 XTIV T A SymmetricMatrix

KPATHNL SymmetricMatrix EWH 7 ZATHREINFET. APMTIIBROTESL, *t

THOHEE D EE IR 2 AT ) MLERNH Y £9°. HIz1E, RO X D 7 IRIEFT SR TH % &
ELIEWELET.

X — X+3 4y +1.52
- 4y +1.5z 2x+10y

Zo%E, UTOL Il LET.

Set sS="1 2";

Element 1i(set=S),]j(set=3);
Variable x,vy,z;
SymmetricMatrix X ((i,7J)):
X["1,1"] = x+3;

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

KBRS DR DEZRIT ETFTZAWS TN —HICELTORERE LTI EEW. |k
FLOBITIE [1,2] ROBERZSINTNDLDOT, [2,1] D ETHERTILEETHY FHA.
KTy N EE L CEESNTBA, RlCEEShFixER S E . #lzZ,

X["1,1"] = x+3;

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

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

X, WOITHNEERL TWLHFITRD £

RS HEE L 2T 4
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B 4y +1.5z
4y +1.52

2X+Y
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Variable x,v, z WZIRFEAMIT T, BREICK L TH Parameter ZEATIIE, 17HDOE

e L UTH>FELTSES. UToflz IR TSV,

Set s="1 2";

Set T="1 2 3";

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

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

SymmetricMatrix X ((i,3J));

/] L= & e

i,j1,1 <=

j;

al"1,1,1"] = 1;
a["1,2,2"] = 2;
a["2,1,2"] = 4;
a["2,2,2"] = 1.5;
a["3,1,2"] = 10;
b["1l,1"] = 3;
X[i,J] = sum(alk,i,j]1*x[k],k) + b[i
i [ X +3  4x,+10x,
Zoficir, 175 X =
4x,+10x, 2x +1.5X,

)%E%waéimﬁbi?.

KPMTANI G LTI, filf e LT IEEERF 2T ENTE 3. P ECEMOZR TS
B, AIIZ >= 0 ZililB T D LENH Y £ ROBITITHFTYI X ON-IEEEK 2 7ik

LTCWET.

SymmetricMatrix X ((i,3));

X >= 0;

FDZE 0 AN AT T —fEEFAWSZ b TEET.

DA, ADEIRERITIO

NEAEZERLET. B, ROFNITI] x OR/NEFRER 2 2FYD, X-2E-0 TH

DT EEEWRLET.

X >= 2;

WOTBIEHY T

AL AT A
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SymmetricMatrix X ((i,3j)):
SymmetricMatrix Y ((i,3));
X >=Y;

WO RIBRTI G — 16 L CE#T 5 F b Tx £ Hl21E, RoBIit iz X,,., X,

AL TERLTONET.

Set s="1 2";

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

Element n(set=N);

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

KFATHIBIROUT n 121 index= ZfFTHXLENH D £5. EBIORFATHIFNEROEHRT
(i,3) 12X index= ZfH5 L TEWTEHA.

BEORFATHN G LT RUSHIEEEHRIR 2R E T 2121%, RO LD IRELET.

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

X[n] >= 0;

KHEATHN 2 B 2 D56, W ONATIIRGY 2 A CTERT 5 2 & Tl 2K AgHs n]
HETY. OFNITA LR T3,

Parameter a, b NWHIET B IEFTITK > TITHIR D & &
FZLTCWET.

RS HEE L 2T 4
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Set S,T;

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

Variable x (index=k);

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

B = A.slice(2,3);

S = A.slice(1l);

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

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

LFEEOHITIX Parameter a, b OEENMT 7 7 AN E 2575 —AZBELTHET.
A7 7 ANVDPORBRAICLSTEED a, b DIRFORENENENES A, B THD
EEODLNTWET. TN TOBERERDOHIZ, £E A, B 2ZNENNLLET. £
7o, EHEOFHHZRTES T, 1THINORTOFAZRTES s 1L, WTNLLES 2 HIE
RENTWET.

BRI T O XL a7 —2 77 A VR B2 bhize LET.

g o N w =

ZhHIE, ROTINZERZ L TV DHFITHE L ET.

RS HEE L 2T 4
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X, +10 4
X=| 4 2X, +0.5x, 3x
3X, SX,

HEIRA DM TIE, £4 A OEHRIT
((1,1,1),(1,2,3),(2,2,2),(3,2,2),(3,3,3)}
A B OERIT
{(1,1),(1,2)}
TY. ZHICK L TUTOMLEEZ S EFIZLY,

A=A | "1"*B;

B = A.slice(2,3);

A A OERIT

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

A B OERIT

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

L ET.

BI slice() 1&, £HEO—HARE LUV HTHELAE L CET. LofiTix, %
A A DOEHEERSEYVHLT, £ B ITELTWET.

FRROBRLET TR, Al =6, |Bl =5 &RV FELERN, FHMOLRD LN
BE Al =27, IBl =9 &0, WEITTRARERZLEL LET. FATHIORITA KR
XUVEAITIE, N7+ R0 OFEWRAE L FE T

4.817%17 7 A Matrix

—fROITHNE Matrix £V 7 T ATEREINET. T8 L REEIC, I8 EEOE
FL, BATHIOEEDEZRIIN AT HILERHY 3. Hl1E, RO LS 7% 2x3 OF75
FEFELI-WE LET.

1
X = X+y O
-1 2 z

Zo%E, LTFOXLIICRELET.

RS HEE L 2T 4
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Set S="1 27”;

Set T="1 2 3”;

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

Variable x,vy,z;

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

1 AFTHNOATORT:, 5 IATHIOFNOWFTT . Matrix X ((i,7)

M LT Matrix X(i,3) &k T2 LFTEERA

Y IR D ZEEINEA

17917 7 2% T, IEFTHZERT DI L HARETT. 2L, MFTH&ITRRY,
ET=MA00Tn—HICELTERL TORIMMESNEEADT, AT E ERR

LILENTEET.

BRI —F L CERT 52 & b TXET. Fl2IE, KROFITEEITHX,,..., X &

—FELTERLTWVET.

Set S="1 2";

Set T="1 2 37;

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

Element n(set=N);

Matrix X (index=n, (i, J));

ITHIBRDETF n I2iF index= 21T 24 ERH Y 9. HRIOITHINE OETF (1, §) 121

index= &fT5 L TIEHWTEEA.

ZZTIEHRTAT ONATHNEATIIR E L5 Z LICLET. TIROH 2 13TATHITT N, AT

D AT Z Z T H120F, RN () 26, at () B AV ES

Matrix X (index=n, (i,3)):
Matrix Z((i,3));

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

Z = X.at(l) + X.at(2);

=%

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

S BIATHVIDR S 2B T 56121, AFRIC . at () DR ISHKET THFRIL ] 26> TS}
LET. JBTHIOGE & FERIS, 1TFIROERT LATHI DRy OIRT 2 8iks L AR 720

TEHRT L& b TEET.

RS HEE L 2T 4
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Matrix X (index=n, (i, 3)):

Matrix Z((i,3));

72[“1,17] = X (1) [“1,17] + X(2)[“1,17]1;
72[“1,17] = X.at (1) [“1,17] + X.at(2)[“1,171;
z[“1,17] = X[“1,1,1”] + X[“2,1,1"1;

EO=o0fRAZTEN LR CERICHRE L ET.

178027 Z ZHATHNER N ERZR SNV TOVET . ZOOITHIORNEETIITINGE, WHE, *
BaiT) 2 LM TEET AR LOIBERICIZTZENEN, +, -, * HEFIICLET. £z,
TR MARZEN G OHFE TRBL I L2l b E 'T%’) LR TEET. wEOHIKIK
LRI, FAHRITIT==2 v, REXFIFITIZ, >=C<=% MV ET. 17527 7 X ITIRT
% 2 OWNE L7z Expression 7 T AL HBIENTEET. INF% 2 OFFH»72 Expression
Z W TITHI O IERIZAR Y T 2 A A EfR T, 178127 7 A2 bk < THITFIE T n
BRETIN, 17817 7 A TFLR DB IZH A E T

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

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

Z = X + Y; /] ATHIDRE LE

Z =X — Y /] AT DB & B

Z =X *Y; /] ATHNOENT H

Z =2 *X /] AT EHAE

Z =X/ 2.0; /] ATHN DS A 2.0 THID

THID R LA EETIITHOY A ZTEDY FEADR, BITETIEIIA AREDLZ L
W0 T, ATHIOHT HORREITINCRAT 2BIIATHIO E SR G A TATHIDO Y A X
(CHEBELET.

1TH17 7 A%, MR OMICITHIEA OFEENEEE LTHESLTWET. 1750 L
— 2 (GRHAFN) 12 tr () BI%, 178 0EREIZIX trans () B%, 1THIRLEOWNEIZIL inprod ()
B %t LET. BEBORVEIZZENZFT, Expression, Matrix, Expression 2729
F9.

Wi, ZOOEBOERBITT. ITHIOEE CIIRFEBHICEN W LICERELET.

RS HEE L 2T 4



33

Set s="1 2 3”;

Set T="1 2 3”;

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

Matrix X((i,3)), Y((i,3)), Z((1i,3))7

Expression e, d;

e = tr(X); // ATFID F L—2R
= trans (X); // ATHIDfiRE
d = inprod(X, Y); // 1THIONE

11517 Z 23RO &9 RBERES A S TV T

.nrow () T#% int T

.ncol () H¥ % int TiKT

.row(const Elementé& 1) i {TH % Vector THUET %

.col (const Elements 7J) j ¥IB % vVector THET 5

.subRect (const Setg&, const Sets) {THIDO—u45% Matrix THET D
.val.print () BUEDEZRTRT D

.printDim() IOV A X=X TT 5

F 7o, FIFHIRHAMATINERBL L2 WIBAIZIE, Matrix 7 7 ADH T 7 T ATH D,
ZeroMatrix 7 7 AR UnitMatrix ZfE\VE . ZeroMatrix 7 7 A & UnitMatrix 7 7 A
I Matrix 7 7 A LITE, HEERET D I LR FTHRHMATIE LTS Z LN TEE
. F, ATV VEESTHZE7%< zeros(const Sets& S, const Sets T) R
unit (const Sets& S, const Sets T) &WoTlmBETHEITIISCHENITINZET Z BT
EEXN

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

Matrix X ((i,3));

ZeroMatrix O(i); /] FEATH
UnitMatrix I(i); // BAALATH

X =1 >= 0; // EIETEMEOES%

NXNDOEFITH >= 0 LW IHFLikETH L, 1THDOTXTORGNEULETHL D
HRCIEe <, ITHIOFERMERIK E WO BRICRINWET. 2oL x, TAIOMFMETT =
v ISNEFADT, 2720 T, MRS D LA RE L TBLERH Y 7. (Nxnd
EFATH) <= 0 LW otk E 325 L, —1F LTI FIEEMERIK &) 5 BRICIR S v E
E)

Nx1DAT5) >= 0 LW O RBETDHE, 1THOTRXTORGNELETHD &9 EIRIZ
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R ESNET. ZOBE, HUIZ 0 UANDEEFE-> T A2 LT TEEHA. (Nx1DF74] <=
0 WO ETDE, THIDTRTORSNELULFTHDL E W) BWRICHERIINLET.)

Matrix [ZIFANHB 7 7 A VDDA RET H 2 &M TEET. SIMPLE 7 —# B TTF —4
EHZ25H5ZENTE, IRERLO Matrix ThHIUE, IRF% 2 DFfo72 SIMPLE D7 — X B
ThHZ, WFHT b7z Matrix ThIUL, 1THIBEDOIRTOIRITIZ 2 M A T2IRILD SIMPLE
DT =2 TEHEXET.

4.9 7 fVvJ T R Vector

N7 VT vector EW 9 7 T ATRIELINET. X7 MUITHIORER RN, T7b
B, Nx1Of7F L% DOE LTIHRWET. Nx1OITFNCKR L CRIERITHEE LN Kot
N7 MU LT AT, [P0 MATH & [FRRIC, ~7 PLVBEROER L, <7 |k
IVOMEEDERITHN 2 AT O MERH Y £3. HIZIE, ROXIR=KILOXT M ZEHEL
TenE LET.

X
V=|2+y
z

ZOBE, UTo ko icitd LET.

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

Variable x,vy,z;

V["l"] = x;
v["2"] = 2+y;
V["3"] = z;

i FR7 MVOIRTFTY. Matrix EFELRY, ZEFFIUIARET vector v(1) DL IHIZ
sk LE 9.

BEOXT P2 B LTERTDHI LB TEET. Fl2E, KOFITIENT MLV,
L TERLTCNET.
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Set S="1 2 3";
Element i (set=S);
Set N="1 .. 10";

Element n(set=N);

Vector v (index=n,1i);

AR7 MVBEROIRT n 121 index= ZfHF 2 LB R H Y 3. ABDOXT MARNEORT 1
\Z1E index= Zf5 L TIIWITEEA.

ZIZTHEHRTNT NN MVERY MURE XIS Z EIZLET. Matrix 7 7 A LAk
2, XT MVIEOIWRTFEZRELTY MAZZRT 258 ITIEUEIL (). at () Bz,
NI MO B RT D5 A ITAFEIN ] 2V ES

SIMPLE TIZNKRILT M & Nx1DiTH| & RIZSICHRNET. Fiz, 1 RIEZ b 1x1
DATHN & AT T —Z AR ET. 178107 R LORINEE S IE, T8RO RE, ~
7 VRO E, 1757 MV OEE I FRETY .

FTRY MNARETOEEN 1 ORYT MV EFRBLIZWEGAIZIE, zeros () BESC ones () B
Ba v ET.

Set S="1 2 37;
Element j(set=3);

Vector v(j);

v <= ones(S); /] BTOEEN 1 OT ML
v >= zeros(S); // FEXT kL

diag (const Vectors) B A 21X vector ZATHID XA IZW ~T-1EH1T8] kHA1T51)
EEHZ EMTEET.

Set S="1 2 37;

Element 1i(set=S);
Element j(set=3);
Vector v(j);

Matrix X ((i,73));

X = diag(v);

1 IRITD Vector R 1X1 D Matrix AN T —|IEHL7-WEEITIE, scalar (const
Matrixs) BAEZfHVET.
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Set sS="1";

Element i (set=S3);

Element j(set=S3);

Vector v (j);

Matrix X ((i,3));

Expression e,d;

scalar (v); // N7 MNVERAN T —ITEH
scalar (X); // 1751 & AT T —|Z 2

e

Wit Matrix 7 7 A & Vector 7 7 A% HAWT ZREHEIFE & 5018 L7261 T3 .

Set S;

Set T;

Element i (set=S);

Element j(set=T);

Element k(set=T);

Vector x(3); /] B

Variable v (index=j);

x[J] = vI3l;

Matrix V((j,k)); /] TEE
Matrix A((i,J)); /] TEE
Vector b(i); /] EH
Vector c(j); /] TEE

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

x >= 0;

KT EDOETNCKHT DT —F 7 7 A )LD BARF T
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S =1 .. 2;
T=1 .. 4;
A\

1.0 [1,2] 0.5 [1,3] 0.0 [1,4] 0.0
2,11 0.5 [2,2] 1.0 [2,3] 0.0 [2,4] 0.0
0.0 [3,2] 0.0 [3,3] 0.0 [3,4] 0.0;
(1,11 1 1,21 2 [(1i,31 1 [1,4] O
(2,11 1 [2,2] 1 [2,3] O [2,3] 1;
b = [1] 7 [2] 5;
c = [1] -10 [2] -11 [3] O [4] O;

17810 T AR M7 T A FAWTRER L7ZET /X LT showSystem () BE % LS
EATHNDRSY T BB SN TR ANRRINETOT, Bk L7ZET ANIELL BT
TWAHDERTDHZENTEET.

4.10 X7 7 X Expression

Kt Expression EWH 7 FRATERIINET. KBKOEFR L, XoEEDOERITI ~
IATHRERDH Y £3. Blz1E, 2x + 3y EWVWIRZEELEZWVES, Kok IR LE
7.

Expression g;

g = 2*x + 3*y;

UIF ot idii v T,

Expression g = 2*x + 3*y;

BEOREY —EICEFRT AT, H£E57 TR Set EHRFV TR Element ZHWET. LL
To#Tix, 3 #HOX gl1],902],9[3] 2 EICERZL TWET.

Set S;

s ="123";

Element i (set=S3);
Expression g (index=i);

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

Expression #ff ) FIZXLVET VOB E LT 2 2 L TX ET. [A UL
HBl9 2 E7 VL Expression ZHW5 L, KIEIZAS <720 £7. Expression IH F
TRk DO b2 B9 E L= DT, Expression DEADAEEZ L0 RS RN R D FIT
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b EHEA.

4.11 i8°F7 9 A Element

T Element LW 7 FATRBSNET. IRFLIIHEX X O 1 [THAT 0%
BBRLET. £57 7R set AT HZ LT, ¥ variable, il Constraint ,
B Parameter , B Integervariable , 3 Expression DRITEZRETE F7.
T EEEZIE S DI, 51 set ZHWET. BELTFO s [/ LFTHLHFITIEREL

TRFEWV.LLFOFITE, 3 HoZE# vi1],vI(2],vI[3], 3 HOEHK b(1],b[2],b[3] %
EFELTWET.

Set S;

s ="123";

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

Parameter b (index=i);

WT-D5% index IZ1% Element ZET IOV IZ, D Element NEFEND Set
PEETAZELTEEY. ®kOMIE, EOFTREFECEWTT.
Set S;

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

Variable y (index=S) ;

Parameter b (index=S);

T FTHEHFEAT Db AETT. RoHF T
X["l,p

6 i o & ¥
"1,x["l,q"],x["2,p"],x["2,9q"],x["3,p"],x["3,q"] ZEHRL TVET.
Set S;

Set T;

S = "1 2 3",.

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

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

—ODHEAIIH L THEHEODERTFTEZEDLIHFLTEET. KOFITIT 12 HOEE
al"l,p,p"],al"l,p,q"],al"1l,q,p"],al"1l,q,q"],al"2,p,p"],al"2,p,q"],a["2

,9,p"1,2al"2,9,9"1,a["3,p,p"],al"3,p,q9"],al"3,q,p"],al"3,q,q"] ZEFHEL
TWET. £ TIZKLT 2 2ORE 5,k DEDLNTWET.
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Set S;

Set T;

s ="123";
T="Tp g";
Element 1 (set=S);
Element j(set=T);
Element k(set=T);

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

BROBRFE2FOMR 2 flCRR T 25801, REMoes 7NV x—F " THDLE
NV ET.

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

FIUTOEICFTNVT +— FTHE RV ERAFIIEBRE S, fIRAS L TH
BoEFshEd. RAFOHBREA#EE)

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

NFIE, BT 2REVEBERELZRLLEIITRO LS REEFEHND Z LR TEET.

, (B o+ Ry - @ o/ @ o+ ()
s (£Y)  ceil Y EF)  floor WL T

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

Set sS="1 2 3";

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

ali]l = 2*1i;

WROFITIE, HFIRKAX +X, +X <5 ZRBR L TWET. FIRNKOLELZERT D720
HFEROHEOHBOMETAFL TWET.
Set S;

S ="123452%¢6";
Element i (set=S);

Variable x(index=1i);

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

WOBITHE, A% X <X, ZERLTOET.
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Set S="1 2 3 4";
Element i (set=S);
Variable x(index=1i);

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

4.12 8857 T R Set

EAHIL set WO T TATRBUINET. IKFZ 7 & Element LHTHZ & T, £H
Variable, Iz Constraint , T# Parameter , A IntegervVariable , =
Expression R EDWILEARETEET. LTOFITIE, BRI 1,2,3 #EHLTHHEE S
AERLTVET.

Set S;
S ="12 3";

HEEHEDOEZMIL, FAAR—ATRUZMLENLY £9. £/-, EHEEKOTEHEL, HRE
FOTELXRFIITHOFNCTEET. UToRRIT EOFTRER CEWRTT.

Set s ="1 2 3";

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

Set S;

S ="12 3";

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

Parameter b (index=i);

EEOBERIITEREIZT TR, XFFNLMEHAT LR TEET. UTFOFTIE 2 #
DB z[pl,zlq)] , 2 HORX glpl,glg] ZEHZLTWVET.

Set T;

T = "p gq";

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

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

BREROLFHNFILT L —LFTHLILEIIH Y THA.
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Set T = "before after";

LEDOERIILFIN MM LIcHEE, HREMENCRET DS, IRFHoICF 77 +
—bF " ZHVDBENRDY £

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

—EL TR T 2EAIITF T +— B THATIZIVIT ER AL

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

HEEOERIZARKEZH VD EAIE, .. VWA ETRTOEEL HEINWICRE TS 2L
NARETT. LTOZoDFIEWFR L HRE 1 20D 10 THRESNHES s Z2EHL TV
ESSC

Set S

"1 .. 10";

Set S

"1L2345678910";

BWRICXFINEZH O DHEAT, ERoHEmEMEEZHWS Z LidTcaEdA. kOERIT
By T

Set T = "a .. k";

HLEDOERIL, ETNT7ANVNTEETDUMNMS, T—F 77 ANAMNOE25HELHY
F7. UTIEBEAREK 1,2,3 2EHRBLTL2HEE s OERE, 7—F 771/ foo.dat MbH
52 26T

EFI)VT 7 A IV

Set S;

foo.dat M

s ="123";

HBET T AOERERIL, ARPICER LR b, TETAT 7 ANART —H 7 7 A4 LD
WO HABMICERSNET. Zhd SIMPLE O BEMRAMRE & FOVET. LITOHITI,
HEICABREIZ LY, £S5 s OBEFHEIT 1,2,3 THLHEYENET.
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Set S;
Element i (set=S);

Parameter a (index=i);

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

UTFDXrz, 59—2 774 ( foo.dat ) NT a DEZEDZHEBREETT.
EFT)VT 7 AILN

Set S;
Element 1 (set=S);

Parameter a (index=i);

foo.dat A

HOBEAEETELIZWEGAIE, 5128 superSet ZFHWET. ITOFITITES T BNES S
DEDEATHD I L aimk LTV ET.
Set S;
Set T (superSet=S)

HHELITH L TERSINIIRTEL, TOHPEAICH L TCHLHEBIMICERSNET.
INTFEHNEGDOR (b2 WITMAEELSL) TELERWEEIE, £E L RTOEREMEGR
ERIEE <, > ZFALET. LTFOBITIE, E#alll,al2] I -1 %, a[3] 11 %
BELTWET.

Set S;

S ="12 3";

Set T (superSet=S);

T ="12";

Element i (set=S3);

Parameter a(index=i);

alil = -1, i<T; // 1 ¥ T Z@&ENDLHE
alil =1, i>T; // i M T IZ&ENLRWVEE

SRS NELS EBET 51213, B setof AL ET. setof BMOE—DI13K
WIIRT, B BIEIISMHNTHAILERDH Y 4. FEHOEY EITESTT. L FOBITIL,
G S OPTEME ali] > 0 BT EROLNDL, FEH T 2BELTWVET.
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Set S = "1 2 3";
Set T;
Element i (set=S);

Parameter a (index=i);

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

T = setOf (i, al[il>0); // H3HK 3 OANLRLES T MEKIND.

EEOBEZEHERIET HIT1E, card BEEEHFEHALET. card BEEOEYfEIZ int T
TY. UUTORITHE, B8 n IZEA s OEEREHEMHL CWVET.

int n = S.card();

EAITIIMIC bR A AR SV £33, FHEEOROHEIIA~ =2 7V TlEkRs L T
WET. FMEEEBMHWAEDbE T,

4.13)EfF%E4 7 5 A OrderedSet

EANOERITIEFRED N NEFEAE OrderedSet 7 7 ATHREINET. HEHD
ERICOLEDNV—TERBT HHEICI1X, 2@ OrderedSet 7 7 ANAHMH T .
OrderedSet 7 7 A% Set 7 7 ADKEZETAHLTEY, MAX TROEENEHNTEET.

o first B NWAFRE ORI DOER LY

¢ last B MEFEEDOREDER ZIRT

¢ next B ROEFZLZIKT

¢ prev B AIOEHREZIKT

¢ position BA# BEHROME (FEFEHMZEWT L2HHE) KT

¢ elementAt B (@& ((MFEENZEWRTLIHEE) ICHDLEREZIKRT

Ctt OFFL LTO7 +—<y MILLTFO LI ITRY £
// OrderedSet D A1/ B¥k
Element first(); /] EADEFE AT
Element last(); // B OEFZEIRT
Element next (const Elements& 1i); // BH i1 OROERZIKT
Element prev(const Elements 1i); // EH i OFIOERZIKT
int position(const Elements& 1); // BEF i ONEZIKET
Element elementAt (int p); // HTp WIHIHIEELIKRT

OrderedSet 7 7 AZFIHATHHET, WibCW L AREXEZR YD Z LA AIGETT .

R OB TIE A% X, < Xgr %, <X, X <X % Orderedset ZAIHL TRRL T
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WET.

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

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

BEDFMEA L 1=5.1last () X i=s OHEZNT 2720 TT. LFELOHITIEL next B
¥l last BEARHALELERN, UTOX ST prev B E first BAEEFIATAZ &
HTEET.

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

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

EEAEDOERNEHTIIRWES, EERDO X 91T OrderedSet WA MLERNH D F9. L
INLUEADOBERZENEEOEGATY, KD X 51Z orderedset WAV S AJRETT .

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

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

[FERICIROFER & ATEE T

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

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

BHLNDOBERNORDEEERAT 2EE, FHAICEBNT 141, i-1 FOEEMOTHE
HBMEHATERWED, OrderedSet DL IS 2HWERBHR T,
WORBITIE, E¥alpl,algl,alr] ZZNE 2,4,6 (2 TOHEM) ZFELET

OrderedSet S="p g r";

Element i (set=S);

Parameter a(index=i);
for(i=S.first(); i<S; i=S.next(i)) {

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

RS HEE L 2T 4
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OrderedSet S="p g r";
Element 1 (set=S3);
Parameter a(index=1i);
for (int p=1; p<S.card()+1l; p++) {
elementAt[p];

ali] = 2*p;

HEEDODEZNEH THIERIL, ROX I
TORFTIE, Ealll,al2],al3] IZENEN 2,4,6

OrderedSet % W\ /2 itk

AEETY. LA
iE

(2 FoHM) ZBELET.

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

ali] = 2*i;

RFEMNTLHET, FABEERTLILELTEET. ROMITIE, LEKE M ZERLT

WEJ. M[1] 1T a,b,c b,

M[2] X d,e, f ORI NTHET.

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

4.14 HFEE A Sequence
pedl
by ZIEETLHZ LT,
X, 15 9 £TO 2 AADOEFZIEKL TWET.

& Sequence 1, HFEBIINKTEESEZRHT D200 LD TT. 58I from, to,
from 76 to EFTOMIZ by AAHOERNER S NET. ROFIT

to=9, by=2);
L RS

Sequence S (from=1,
// Set S="1 3 5 7 9";

ZNAHMEDS 1 TROWKRREE 20 ) BRCAM T

BHEE Sequence HEF

& OrderedSet THIHAIHEZ B4
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// Sequence M A L /NEHEK

Element first(); /] AN DELFE &R

Element last(); /] Btk DBFH AT

Element next (const Elements i); // BEHE i OWRDEFEZIRT
Element prev(const Elements i); // BEHE i ORIOEHEZIRT
int position(const Elements i); // BF i OMEEIET

Element elementAt (int p); // HBATp WIHIAIELRLIRT

ZRAT L ENTEET.

4.15 &K

FERE, #RHXNCRAST ( variable O ) HIE X E Parameter DfH X E,
Expression OHEETR) OAHMIIFIR S, V‘%@@J<%B.%‘Fﬁ' B oiEx A LET. K
DEITIE, E#alll,al2] I -1 &, al3] IZ 1 ZRELTWVET.

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

1, i>=3;

)
-
Il

FMENTITFHS ==, FANAET <= >=, £%5 <>, A8 1= @EFPHEHTE
£ (HHRNSHEMTE 201%, F5 L EAMNAEZOLTY). ROFITIE, £ asum D

flZ5EHK ali] OHFT 0 KVKREVLOOM Y a TEDTOET.

a>0

Set S;

Element i (set=3);
Parameter a(index=1i);
Parameter asum;

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

—

< > IIEBICHTHIABEERAT2EE L LTHLHASINET. UTFofITiE,
alll,al2] I& -1 %, a[3] I 1 ZRELTCNFET.
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Set S;

S ="12 3";

Set T (superSet=S);

T="12";

Element i (set=S3);

Parameter a(index=1i);

alil = -1, i<T; // i B T WZHFEENDILH
alil =1, i>T; // i N T IC&ENR2WVWEA

FMAUT setof BBZEM - THAOEE LMWK T OBRICBEM S E 3. UTofITIE, %
B S OPTHRM ali] > 0 ZW/TEEORNS, £E T ZBEFELTWET.
Set S = "1 2 3";
Set T;

Element i (set=S);

Parameter a (index=i);

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

a
T = setOf (i, al[i]l>0); // BHE 3 OANPLRIES T BMMERINS.

SRR 2RO LD REE T, s&, || CTHEETLIZENTEET. TNEN, not, and,
or EMLET. ROBITIX, EHb(1],b[4] IZ -1 %, Db[2],b[3] IT 1 Z&FELT
WET.

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

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

RED—ATIE, LTO XS ICRET2HF LTS ET.

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

SRR EBRBBER NN D Z LT TEEEA. ROTRITFRY T

RS HEE L 2T 4
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Variable x;
Variable y;
3*x + 2*y == 0, x>=0;

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

4.16 &P IEEEE ifelse

S BREE, KIS L » CTERD R D BB objective R Expression %#E

X*, x>0
%Tét@@%@ff.ﬁ@%fﬁ,ﬁ%%ﬁfz{ % ifelse P AZMEA L TE

0,x<0

ELTWET.

Variable x;

Objective f (type=minimize);

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

R E MO 256, RROBEIITREE TEED OMAIFRETHLMLERH Y
T PTAVBRBIEUTERE T T MM FTRE TRV e, RSB A VW TRtk 95 Z LT
FHA. LTFOHNIRY TT.

Variable x;
Objective f (type=minimize);

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

4.17 FEEAK

SIMPLE TIIRODEE L HIEEMNERZINTWET. TNTHhOERII T 077
Fi c/crt ILBIHLOLALTY.

+ - / *

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

RS HEE L 2T 4



49

wOFTIE, #HR4Ax <=11 2@k L TnET.

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

RIFEREE pow ZHWD L, BIZ RIS 2 ThHoTH _RGHEIE & 13472 ST, —%o
MR ERE &R S . ZRGHEREBEHO T VT Y XN asqp ZFIHT 258138
FBIE pow ZHNWRWTF I,

N=Ta v 9 LA AOBEERE erf MBMSNE Lz, BABKIIKRO LI ICEHES
o REECTT

erf (x) = je“zdt . Xe[-ow,0]

S

RS HEE L 2T 4
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5. HfFERE Y VN wesp
5.1 wcsp ZHWABAEDEER

T XAE L THHOFEE Y VN wesp ZAWVBERICIE, thoT7 3 X AERY
1 DITEBLEE variable ZAWVWA I N TERWVWI L. 95 1
DRI A BB W TUMERU TRV ToND 2 & T TN TELL<ALE

KO MOHIRBH Y F9.

R

wesp 13EEE LT 0-1 BHEE ( type = binary & L72 Integervariable ) & Hff
W45 ( Discretevariable ) ZHWTERL L E3. WAL, 0-1 BEEEK TRV
HEEBIIAND Z ERHEEFA. T, wesp THWAZ ENTEAEMERLZHALE

R

BRERL SIMPLE KD FF HeE

BNl Objective EENE <
[ESE Constraint (S
TEE Parameter ER AT
BRI IntegerVariable BRI RT
A PR L PR sum z )

. BT A EEUCKT LT, i
= Expression N

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

S5y B %K ifelse .
PR exp, sin, cos, log ... FIES R
BRI DiscreteVariable B S e RS
H AR alldiff HERREEZRT
R BEE selection PR E BRI 2 2R
~— Rl B hardConstraint N— RHillR 2 # 9

T < ~N— Rl B

semiHardConstraint

T In— FlfIZ RS

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

5

RS HEE L 2T 4
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B CIR_7/NEUS LT D T HIN D RIS DWW T L ET. wesp (EHlF0=NC B H9RS
Ba~F T4 LCRML, ~TAT AN RDEZEZHRT 7T Y XL TT. NUOPT
DWNERT Z DT IVT 1 il 2B/ MR T 280 #C, e LRz TV E T
EoT, T o>=1 J0&D RHFXITHFNERL (RFVT 4 1) &V ETH, T 0>=0.99 |
LWV 1) iRRIEH 2R 2 LT D (RNFeT e 0) LD ET. ERXULD RS T/
BRI T b BET 2 LENH 5 HWBEHCCHIORCBE LT, %43 5 (e & 1Xmia)
ICRE Ml (1000 2 OIX/INEEE=MTE THRNCARD) 2T THELERSH Y 77

5.2 BHJREEZ 7 A Objective

wesp FIARFCYH BROREEL 7 7 2 objective ZHAWETA, 51# target TR THMH%
?Eﬁiﬂ'f%’)%gﬁi\%bi'f HAJBA% DY target THEINMEZ TEIS 725G (RX(LEE

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

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

target OMPERTEIL 0 T, FARMIZ target ZFHT LARWVWEGAIL target (£ 0 TH
LEMRESNET. bbb, ROZOIEXFRUERTT.

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

Objective f (type=minimize);

target OfEIX, 4K Parameter MHHRETHHFL TEET.

Parameter p;

p = 10;

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

target OfEIX, /YT A —# defaultObjectiveTarget THRETDHI LHTEET.

options.defaultObjectiveTarget = 5;

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

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

T2 VEARSHICRE < bR K 9 ERE LT EE ., !

RS HEE L 2T 4
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options.defaultObjectiveWeight = 5;

/XNT A—% defaultObjectiveWeight OFHAMEIZ 1 TT.

5.3 H#=X2 5 X Cconstraint

wesp FARHCIE, 2 ToORKRITRO 3 >OfHEICTEISLET.

o = Rl

¢ B3I — RHlFX

¢ V7 MK

N R ST, b B LTl 72+~ & fiR (72 S 200 378 5 220 iilk ) o
Z&TT.

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

V7 MiKRIE, BERER S - L BIRLS, BT LB TREIIRV, TEHETmMEZL
THRLWHFIRD Z & TF. 2o, v 7 MilKRL, SH0OXOEKENSNTILT B
FAEL, TORNTFTAT A BRRL/NELRDHIEEL S TTE LRI ZR - L & fif
WU E97.

W ETlE, 2 TORFRIIN—RHPREL b ET.

5.3.1 »— F#B94% hardConstraint

hardConstraint PIEEMAT 2 &, ZOTURBICHER Lk To— Rl e L
THEbivE7.

hardConstraint () ;

sum(al[il*x[i], i) == 3; // ~—FRfKI& RS

hardConstraint BI%%, semiHardConstraint BA%k, softConstraint EAE2NETE
TAHEEL, BT R EIN=b OB I nET.

5.3.2 7 I — FHl#IBI% semiHardConstraint

semiHardConstraint B &EMHT2 L, TOITURRICHE LN I —F
e LTbinEd.

2 HIHIAROER BN D ORF VT ¢ BOFFEIETRR L E T

RS HEE L 2T 4
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semiHardConstraint () ;

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

hardConstraint B8%%, semiHardConstraint BE4%, softConstraint BEE2NELE
THEAEIL, BOfTICEER SN O EREINET.

5.3.3 V7 Mi#BI4k softConstraint

softConstraint BAAMEM T2 &, ZOITURICHEBL L 72Hl%E Y 7 MK & LTHR
WET. EHIT, softConstraint BAMAG X725 (/XT A=) I XV HIKXOER ED
FHEARTA—ZOFREL TEET.

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

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

=771, BlEUTATIHATRELET. 2o, Y7 M MIKOEKELY x L T5L, 20
V7 MilKIONF VT 4 & p I,

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

EWVWIHRUZEV ERLET.
%72, softConstraint BIHODH 2 5IE L HE 351 BITEMT L LN TE, ROXH 7B
AN R0 iR E .
% 2,3 515 DEM

softConstraint (w) ==> softConstraint(w,0,1) [p = x*weight & ZEff]
% 3 51 DOEN
softConstraint (w,a) ==> softConstraint (w,a,0) [p = a*x*x*weight &%
iffi )
Rls,
softConstraint (1); // softConstraint (1,0,1) &%
softConstraint(1,2); // softConstraint(l,2,0) &%
LD ET
softConstraint B, & 2,3 BIEEAKKT 2O HB1HK1C , -2 BERETEE

T 2nEhoN— FiilK, BIn— Pl ERIET.

RS HEE L 2T 4
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softConstraint (-1);

sum(al[il*x[i], i) == 3; // ~—FHlL25

softConstraint (-2);

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

hardConstraint Bd%{, semiHardConstraint B8%#{, softConstraint BI¥HNRTE
T LA, BOITICRE SN b OBREEISNET.

N—=a28, 9 O softConstraint BA%IE, softConstraint (int weight) &9
HEEHOHRAETLIL. N=V a2 10 b, RO X H T A=2 DR/ >TVET.
BB, N—Yar8, 9 THER L wesp BT MIEBWT, softConstraint (w) DX IH 7R
FlblE, N—=Ta v 10 OFMBANC LV E—Z2b 0L LTHEINET. 207, N—
2.8, 9 CERLL7ZET VD softConstraint BT X—Y 310 THEET A MLET
HYEFEA.

5.3.4 X7 A—%# defaultConstraintWeight
/XF A—X defaultConstraintWeight ZAWA &, TN 7 A /L THIET B 1K
ETIC—HBRICEAZRETEET. ROFITIE, —HBICEAS 12 OV 7 MlKEZEEL T E
7.

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

sum(b[i]*x[1], 1) <= 20; // EH 12 OV 7 Ml & 725
sum(c[i]*x[i], 1) <= 100; // ®EH 12 OV 7 MMilKIERD
sum(d[i]*x[i], 1) >= 15; // EH 12 OV 7 MK &eD

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

/XT A—X% defaultConstraintWeight & Constraint B8%t ( hardConstraint B4
¥, semiHardConstraint Bi#{, softConstraint BI#%) 235iA L7286, #%BEDEL
SNET.

RS HEE L 2T 4
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sum(alil*x[i], 1) == 3; // EH 12 OV 7 MilfI& 2%
options.defaultObjectiveWeight = 12;
sum(b[i]*x[1], 1) <= 20; // EH 12 OV 7 ML 2D
hardConstraint () ;

sum(c[i]l*x[1], i) <= 100; // »~—FK#lE4d
semiHardConstraint () ;

sum(d[i]*x[1], i) <= 100; // BIN—FHEL2D
softConstraint (5);

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

5.4 BEEHV 7 A IntegerVariable

wesp FEARFICIE, 0-1 BHEHOAFHANAEETT. BlH Integervariable #FIH
THBICIE, BT HIRIC type=binary T 2MENH Y 3. WBEOEEELEZNND
ZLIEITEEYA. BEOBEEELEZFH LIS AIE, BERZES Discretevariable & H
WCRIRT20ERH Y 7. flziE, 0<x<10 27 BEEEKE EDT WA, B
OFFEFIEET L TITIRD L 915l L E T3,

IntegerVariable x;

0 <= x <= 10;

HEBAEE Z VTG, IO X9 2Rtz £

Set sS="1 .. 10";

DiscreteVariable x (dom=S) ;

5.5 BE#(E %7 5 X DiscreteVariable

BEE S 7 7 A DiscretevVariable I, wcsp TOHFIHRAEBEREFRZ TT. LT5]
BUIZEFE dom ZFFOUENH Y £3. 513 dom BES Set, NEFHES OrderedSet, #
FIES Sequence BT Z LI D, TOBRELEIRY SHEOHMETD ET.

WOFTIE, 1205 3 FTOMEMOEERAES x ZERL THET.

Set s="1 2 3";

DiscreteVariable x(dom=S) ;

BEHA S Discretevariable OFEFRIKIL, LT LHEHTHILETH D A, IROH
Tl%, open ®5WE closed DWITNZIOHIAR v #EHRL TWET.

RS HEE L 2T 4
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Set S="open closed";

DiscreteVariable y (dom=S) ;

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

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

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

5.6 EEAEEL alldiff

HEARRE alldiff 1E, WTFOE OBEBZEH Discretevariable Z5I#ICE]Y, 1%
NENOENETERRD] Wiz bEx o ENTEET.

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

Set sS="1 .. 10";

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

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

BDIBOWTIE, BARTLHIL b TEET.

alldiff(y[il)-

alldiff Bk HucI, FMUEXE2E25 2L TEET. ZhICXY, alldiff B
DERT 2&HAAZHIRT 22 N TEET. ROFITIEK, yIill,...,y[5] £TiX &THE
ROMEERD X OITEDTNET.

Set s="1 .. 10";

Element i (set=S);

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

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

GUERE MG LA, B 5 BORFEENET 52 LT £ A, FIAE, KOPIE
#YTT.

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

RS HEE L 2T 4
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WOBEITIE, vIl],v[2],v[3] NEEETIC a,b,c OWVWTINEID X IITEDTNE
kP

Set S="1 .. 10";

Set T="a b c";

Element 1i(set=S3);

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

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

5.7 TN selection

BINBIHL selection 1F, IFDE 0-1 BEEHOFT—2LET% 1 ICTEELIEWEGE
WCHWET. FEOFRGRIE sum BEEAEHWAETHREETT A, wesp ZHIHATAEICIE
selection BH#Z MW7 3R T,

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

Set s="1 2 3";

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

selection(z[1],1);

BSIBOWFIIEART L b TEET.

selection(z[1]):;

sum BKEZFA LI2GaE, ROX ST £7.

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

selection BE¥OFIEITIL, SR ERETHZ L HLTEET. ROBITIE, z[1],2[2]
DHIL—2FTF% 1 ICTHEIBBELTHET.
Set S="1 2 3";

Element i (set=S);

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

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

® selection BIMZFWEHA, PWEIICITERO 0-1 BHEE AET28b 0 Ic—SOMSER % A&
Dz, PHLE R Emd LS ET.
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IR EATE T 2B AL, F SIBORTZHEKET D 2 LT TEEEA. BT,
ROPNTRLY TT.

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

5.8 77— /)L B% Boolean

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

WOBITIE, BRI 1 0 4 OBFBEH x(11,...,x[10] #EZxF7T. LLFOXT,
x[1],...,x[10] OHFT, 3 KORESWEEZWRLFENTELHDE, HRKTHL—D2THDHZ &
ZRLTOET.

Set s="1 .. 10";
Set T="1 2 3 4";

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

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

WOBTIE, 3 ADITE ryu, ken, guy [ZEIVIRONHMEF a,b,c,d (BEHES x([a],
x[bl,x[c],X[d]) ZEFEL, ken WEIVIELNHLEFEOIL 2 DTHLEEDTNET.

Set Workers="ryu ken guy";

Set Tasks="a b c d";

Element j(set=Tasks);

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

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

LEDEBVR LTI THLHGEIE, ¥T7 V74— " THOLERHD £,

5.9 &/ (K) EEERS min, max

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

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

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

min B, max BEEUIMOREE L B HPHIEEW OO EREZFITT D2 LR TE
F9.

Fol R EHATH Y, D ORPHEE I OO EFT TEEB N BTV WAL NUOPT

TR 21T 9 AiNCEOIREZITWET. ZOHAIE wesp PIAOT LT X AT

ZEHARETT.

%ﬁ%ﬁﬁwmwﬁﬁlé%é%, —HIERROGEITE, R b REE BRI R
FIZ L ET. R TR B0 DRI E I CNCEBN G e WA XS TR e 4L
HETOTORERNT r—~ ARMF SN ET.

OB TITHERELEFEO THar V) OMRICINAESND ] W I filf%E min BEZE AW T
FHLTWET.

AL AT A
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Set Mesh;// Ay ¥ affEH
Element 1 (set=Mesh);

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

[/ A vva i PR ICAESNDRBIE 1 29 TRWARLIE 0
IntegerVariable x(type = binary,index = (i,3));

// MiEE 3 MERINDBRHIE 1 Snnesid o
IntegerVariable y(type = binary,index = j);
[/ Avya i b ik 3 F To R

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

/7 IR, BA YT 2T 1 oOMERICKISEN D

selection(x[i,31,73):

/] Ay a1 InBIE SHDER E T O
Expression res dist(index = 1i);

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

/] Ay aip B SRR, BB S LR O TR

/] EOLDLETH
Parameter M;// +KEZ WK
M = 1000000;

res dist[i] <= min((y[j] -1 )*M + dist[i,31,3);

// LRI min BEEROWARWTERIL T 256500 5%
// res dist[i] <= (y[3j] -1 )*M + dist[i,]];

wesp LSO T LT R aEREEC, R
EATW WAL, Rt oflE R ®
LAY QA

X nuopt-support@msi.co.jp FTEHEWAEDLEITEZW

5.10 &/ (K) fEZRAREEB45T 54 argmin, argmax

%L min BIEC max BEEHAWS L9 ek
IZBWTa A P TRENTWAS X I ICIERE R TR %
7 EEHWINFELET. min/max BEOERALSRAIZOWT, T FEHIZ

FoMEZ DA TS T 5% argmin, i KfEZ DA BS 32882 argmax 3R 5
FENTERK L ONEED F b/ (R) 2RO T 2R TEETT. LTI > TnvE

7.
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// WFOHPAIT T D I/ MEE B D
Element argmin (B, ®EAFEEIT) // REVEIIFFEDORZT
Element argmin (£, ®PHIEELOY) /] RVEIIRFEDIRAT
// WFOHPAI DT D R KEE T D A
Element argmax (FJER, ®EAEEILT) // REVEIIFFEDORZT
Element argmax (FEE, ®PHIEEL ) // RYVEIIEE DR AT

argmin B, argmax BEIEIIMOBIEE B b HHIEEW OO DI ERZFIHT 52 L
MTEET . ER, fvh (R) EERLAPERD > 7258 ITZZ 0T DIRLFE Ll o
WKLUET.

argmin, argmax (XL TFIZET AHEHFETTAR—FLTEY FHA.

WCSP LSO 7 /LAY X2
ZEH DR
EROPOIRAF

EROPTORZFELTHEA LB A ICEDERELEHOMR

5.11 7 v > MK count

Sz T RO EZBET 254 7 BB count X, RAFATT bNZAKCERHD
TTHEZDNIEMN BIROAEX) 2l T EEz 3BT, U TFofdtkichoTnE
7.

/] BT OFPHIZ T2 5 e/ IME
Expression  count (5=, #HHfEEIOY) // RV EF O

count BIHUCZ Ko C, FHIEHAEMH WD Z &<l E2HZ LT 52 LR T&E 20 CRIER
FEDOHMZRG S Z N TEET. HIUBEHKR softConstraint THWAHLEIZIIA X B 2 —
VAT 4 7 AOHEIZED ) A XEMZDHZ LR THEL M ESEDZ ENAHEETT. B
TRHEICHHALET.

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

Objective obj(type = minimize);

obj

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

ERO LD RREOHEI ) A XOBENTIAZTT. UTFTOL AL ESHAET.
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Variable x(index = I,type = binary):;
Parameter rand(index = I);

Parameter M;

Objective obj(type = minimize);

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

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

BERITSIRNVEDICTEODOARr—Y U JETT. 20X 52T D E REEER ET 5
PENHY EFTOTEBHE LTI,
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6. BRHEKMMERT V2 —Y V TRIEY VN repsp

BIRHFINT & A a—1 o ZHE &

s BOMDOEEBRTFIEL, —EORK T TEND DR DIEEDTE T RZ % I/ ME3 5 [
o WD B DEONDIEENTEL, —EOEIR T TEN D ORI % i/ IMbT % Rl
DZEEFHLET. NUOPT TIHEIAIKIMFERATr P2 —Y U FEY VR repsp ZHNT

INOLDOREEZES FNTEET.

6.1 rcpsp DHBKER
BIREIRTE A 2= U TE Y AN repsp ZFIHT 220X, B3RO 3 DOREK

BF#  Activity, ResourceRequire, ResourceCapacity ZEFe LTI FHA.
ZD3OOHEREROEGREZRT L, LTFTOX D 2KIZRYD £7.

ResourceCapacity

£— NES

A
A 4

A
A 4

(=SS

TEREAIT, T3 LRI IUT RO R WEE] DS N DEAETYT. IEREEEDEFRE
(ZIE, FERT D LBEOBNMEENE TN TIWT ERA. T— FESIE, [EEICHT 23005
Bl PO SNAEARTT. MEEICHT 2515 OF%, rcpsp TIEE— REFFUE
T BRESIE, [T— FOFRICKLEZRER] PSR SNDEETT. repsp ZFIHTD
BRICIE, £F20 3 MEORAGLZERTOLENH Y £7.

Wiz, TEDFE¥EE EOE— RTUET 200 ITHET 2L Activity ZEELET.
rcpsp NRET DD, TO Activity DATT. &6, [HE— NIEOERZ & Ok
EVE LT A0 YT DT ResourceRequire ZEDET. I, TEFIZENZT
FIHTE 20 YT 5EE ResourceCapacity ZEOET.

HIES

0¥, repsp TIE5E TREAIER/IMEIE &, BN E/IMERIEZ RS Z &N TEET. &6
HEWO ML, B THEELET.
rcpsp CHIHT2Z LD TE 2R ERIILLTO®EY TT.
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W ERA SIMPLE HNOD£F BERE
ENEHL3Eo Objective ENO) S e
IR Constraint S
T Parameter EAEFET
A R 7 L B 5 sum D YT
. , BT 8ok LT, flig
Fav Expression
I DFRBE G 2D
W Element WFrERT
®£e Set RFOE) < FH 2 RS
S M NE \ &
B Orderedset HEHEMICEF 2R oB G2 R
»@—
BAINES Sequence LHEBHNN DR DEEERT
ES L= FFI LA A HIRS 2
V7 NEIFIES softConstraint V7 MR A RS
. » xRN zg e LT, o0-1
7 — )V EEEK Boolean
Z Y
- DEREER & DE— R4
TI7T 48T« Activity
ARV IPARY %'
o , T— FOFBICLE R ER %
B R ResourceRequire
#zT
_ FIHI ATRE 72 & IR D BRFUIE A
GRS & ResourceCapacity +
= — IR nodeorder & — NI —CRET 5
TIT 4 BT 4 EiE
- fixActivity TIT 4T 4 BEHETD
BA%K
TIT 4T« [EE _ . T 7T 4 BT 4 OREE &R
unfixActivity
fiR R BA %L T5
v hFr—h Gantt e b Frv—ra2dHNT5
AT —H A RcpspsStatus O EZRTET D

LB, rcpsp TOARFIHARRERERESRE, HDHVE rcpsp THWABARICEREZET 1%

FREFIZE L COHHHALET.

RS HEE L 2T 4



65

6.2 BBEEEZ 7 A Objective

rcpsp Cl, mEDIEEDE TR, MWLEN D 2 FEEN BAREE objective IZFRTEH
KkET. BEIMICR/MEIIEE L Clbh, KEREE L TR T5FIITEETA.
B OIEEDRE TRZER/MEREZH 2 121E, WOXHIZEDET

Objective = completionTime;

MBI/ IMERTE Z ) 5 121, RO KD ITED £

Objective = tardiness;

% OEEOTE TR B/IMEIE Z % 9 550E, BRBICEAZRET H I LN T ET.
HHUBH DO EARIFT/NT A —4 defaultObjectiveWeight TIREL ET. ROHITIE, HHY
BB OERIC 5 ZHELTVET.

options.defaultObjectiveWeight = 5;

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

6.3 A7 5 2 Constraint

repsp EFATAEEIZIE, UTOL 572 b00RHKE LTifbhvET.

JEATHA

ELHTSEA T A
¢ Activity DEFEIZ X BHIK

[F]—&— NIEFFRIRBEIEU L S8

[ 7 B K 2 A
Hev 5 B e OEE D58 T Rzl MERE Ge TRz IMERTE) o856, filx=ic
BHAZRETDHZENTEET. ~"—FHK, EIN—FHKZRETLZLITTEEEA.
R LT 7 MR ERET HI121E, softConstraint BEEH DA WII/RT A —4
defaultConstraintWeight ZH|H L £7.

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

*

*

*

*

6.47 7T 4T 47T A Activity

EOEEEZEDE—RTITINEEDDT VT 4 BT 41%, Activity THRIEINET.
Activity I rcpsp FIHRFOEEICHY LET. E— FESIL, 58 mode THZONE
7.

RS HEE L 2T 4
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—~

WOHITIE 4 DO a,b,c,d IZHTDHT 77T 4T 4 xlal,x[bl,x[c]l,x[d] Z&
HDTWVWET. ZNENOIEEITITE—F1,2,3 OWTNPLREV Y THENET.

Set A="a b c d";

Set M="1 2 3";

Element i (set=A);

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

RN B/ IMERIBEZ TR 5 A%, % Activity T 58 (B4 Parameter THR
HEINFET) 258 duedate THETDHIMLEND Y TT.ROFITIL, 4 DO1EE a,b,c,d
Wt LC, M9 3,5,10,7 ZRELTVET.

Set A="a b c d";

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

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

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

BRI LTHID Y THREE— FEG DR R 5581, 518 mode IZE— NMEGKEL 5
AFRT. ROPITHE, 1 a 3T—F 1,2 /B b iTT—F 1,3 /B c 3T—F 2 1E%E
dITE—F 3 ZWRDZENTETET.

Set A="a b c d";

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

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

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

6.4.1 SLATHIKY, ERTSEATHIK

FATHIRI L1, HAEERLTRIOEZE L D BICFER I T RITIUTR B0, &l
KDz LT RITHIFIE, 72T 48T 4 Activity BORER <« TREEINET. %k
BT, 1E¥ a 131E¥E p BT A2k L TV ET.
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Set A="a b c d";
Activity x(index=i, mode=M) ;

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

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

Set A="a b c d";

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

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

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

Set A="a b c d";

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

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

LT, ROLIITELZELTEET.

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

ELHTEATHIANT, FEDERZHE T RN TIEH DIEENBIOEEDOEKITKD, L)
Hlf 2 RBL L E3. BATETHIIL, 727747 4 Activity BIOARER << TREIN
£ EAVCATHRNE, BT RAR/IMEBBETORMEHT 2 Z R TEET.

ROFITIE, 1B a,b WTHLHER x 20556 (EHLLEF X PLERE—FE
BAGL725E8) ITI3EE a 131E%E b BRI 2282 L TWET.

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

6.4.2 Activity DEFR

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

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

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

ROBITIL, 1B a OFTABIFZ 2 LLFEEDTOET.

Set A="a b c d";

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

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

F 72 Activity IZ1E, 2@ TOT VT A ET A LTHRITTHT VT 4T 4
sourceActivity, ®TDT I T 4 ET 4K LTHBT HT V7 4 €7 4 sinkActivity
N, FxHEMICERIND.

6.4.3 FIHIEDORE

PRRIZBIT D Activity OFIEMEZ A RANC G2 2 FN K ET. repsp OFHIEE LT
HG25FH0OHKDL LD, LLTO 2 DT
// ALEEE— R
Activity = XFHIL, &R
Activity = Parameter[, )
/] AEEY AL

Activity.order

BHUE

Activity.order = Parameter

L3 2 21, solve ()RNz— A INAHIZED LET.

B2 U 2 b &I, BEEDIENITHY, A7V a—ARNERENDBOREICR D LT,
rcpsp ClX, ZOIERFIZHES T, BIBIREZANIRICIRE SN TCWET. 27 L, LTORIZZE
HETFEW.

1. IEE LTHX TV D b0, FEY A MNADIEETH Y, PIHLIZRTOT 77 ¢
T 1Tk LT T ORI IR 5720

2. FATHIN ¥ 1 < 1B¥ 51 BEETIHAIE. FEEVAROFT, 1125 £V
HIGITALE LT e 5 7e 0

3. EREATHK CREE ST bR EEOEEGIT, FEY R ho i cHlli L CBNLR T iuUE
72BN
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6.5 LWEEJRY 7 X ResourceRequire

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

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

Set M; // &— NEA
Set R; // BIRESL
Set D; // FBFRFRES

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

WOHITIE, F— KN aonly, bonly, both TNFIIZHK L THELREIR a, b ZTDT
WET. BE—FIZETHRM 1 THKbY, T—F aonly IF&H a 2 1 WM, £—F bonly
FEIE b A 1 M, E—F both IXEH a,b OMFA 1 HIFMETHLZ LA RLTW
ESSC

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

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

(
req["aonly,a,1"] = 1;
reqg["aonly,b,1"] = 0; // il L72< THLEW
req["bonly,a,1"] = 0; // el LR THREW
req["bonly,b,1"] = 1;
reqg["both,a,1"] = 1;
reqg["both,b,1"] = 1;

VEEJH ResourceRequire DfEIX, [MHERELRWVES 0 PR EINET. Lo
T, FRCRETHLEONMTN ATH Y 7.

MR EMEAZ 0 ISNOEIZT 221X, BIE defaultval ZHWET. ROBITIE, HIH
REMZ 1 1L TWD7ew, EFLofIT 0 ZREL TWeETOARET HMENH D £7.

RS HEE L 2T 4



70

Set M="aonly bonly both";

Set R="a b";

Set D="1"

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

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

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

WROFITIE, E— Faonly ITEMW a 75 3 #iE], T— K bonly IFEJR b 2 3 Wi, £
— K both IT&JR a,b OWFN 1 MIHSLETHDLZ LERLTHET.

Set M="aonly bonly both";
Set R="a b";
Set D="1 2 3" // Hif&#*KT

Element 1 (set=D);

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

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

6.6 BEJRHLIGE 7 7 X ResourceCapacity

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

WOBITIX, ERES R, WIFES T ICHT 2EREHE R cap ZEZL TWET.
Set R; // BIHES
set T; // WIHES

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

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

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

Element j(set=T);

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

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

B RO PR EEIT 0 TT.

BRMPRRICIELZRET I2ENTEET. AALTE weight THZET. KROFIT
%, —HHZEAR 10 ZRELTWET.
Set R; // BIHES
Set T; // WiIRHIEA

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

518 weight IZIXEEL Parameter #5252 F L TEFET. ROBITIE, IR a IZkT5
B RICIIESR 10 2, EIR b (Sd T 2B RICITEA 20 252 T0ET.
Set R="a b"; // BHES
Set T="0 .. 10"; // HIMESE

Element i (set=R);

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

w["b"] = 20;

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

6.7 &— FIEFFREZ modeOrder

E— FIEFEI# modeOrder 1E Activity ZHIEITHY, Activity DF— KIEFHFE
—Tdd, LWOfilFIEZRALET.

ROBNE, F¥ a BE—F 1 ZWMoGEIIMFE b 1ZTE—F 2 2HW2%F. o, (F¥
a WE—NR 3 ZWMo5G61F, FE DD IFTE—F 1 2RO 2L EFWBRLTHET.
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Set A="a b";
Element 1 (set=A);
Set M(index=1i);
M["a"]="1 3";
M["b"]="2 1";

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

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

wOHNZ,
I3E¥ a,p

B3 a ¥ b OF—FRFRILTHA I AR LTCWET. {HL, ZoFEl
kT 5E— REANRRE—TRITINIETE EHEA.

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

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

Activity ORFICIE, MR EMHE5ET2 2L b TEET. ROBNE, 1E¥% b US0ET
DOVEEDT—RWMEE a OF—RLEICLTHDZ EEFTRLTWET.

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

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

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

6.87 77 4T 4 EEBIK fixActivity

rcpsp IZBITAETH D, Activity, Activity.startTime, Activity.endTime
DX, 77T 4T 4 BEEEE fixActivity ZHAWVAHET, EHANTRASNTWAET
EETDHENHRET.

WROBITIE, 1F¥E a OBFGEZZ 5 ([ZEEL TWET.

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

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

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

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

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

fixActivity BIBOE "SI T, EAERETIENTEET. ROBITIE, F¥E a O
BRLARFZ % 5 [CHEEL, ZTOEAA%E 100 IRELTWET.

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

x["a"].startTime = 5;

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

6.97 77 4 T 1 EEMREE unfixActivity
TIT 4 €T 4 BEMEREE unfixActivity ZHWAHZ LT, 7277 4 ET 4 EE B

fixActivity CHEESNTNEEMRTHENTETET.
WOWITIE, EELIEE a OBIBIAZRL TV ET.

Set A="a b c d";

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

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

ROBITIL, BELERE b USAOR TR Z MR L TOES.

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

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

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

6.10 /> FF¥—FZ TR Gantt

Ho bFx¥—hr7 TR Gantt ZFHWVWAHET, rcpsp THRWREREZ, Excel ZHWE
Ty bF v — MIERSELIERHERET. MG L bE¥E%, add BIC Activity
BB THEAD I ETHIRBTEET. o b Fv— MIIEEEZ V5121, NUOPT @
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Excel HRIEFELZ WA LENRH D F.
WOFITIE, ETOEEXEED Y bFrv—FTHAOZIETWET.

Set A="a b c d";

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

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

WOFITIL, 1E¥ b UANAOETOEEEZT L N Fvy— M THAHSHETHET.

Set A="a b c d";

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

Gantt g; // H&:

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

AT L R OTLR T T T HEPH R BIE & [ARRIZ 7220 £

6.11 A7 —H A7 7 A RcpspStatus

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

ull
T

RcpspStatus A7 Y= N4; //

F T2l " osave (T 7 ANGDOLFEN) ; /) RTF

1

2L, RAFRF L GPATE T, FRIFICEENDHSTHER, 77 A NVONFILER R H -
e a OEEIZ DWW T, RIESNEEA.

rcpsp OFARFIZIILITICH L TEAEZHET DHENAHETT .
o HWB%L

o GIROFH R &

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

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

6.13 BIRHKMT & 2 7Y = —Y v JRIERRS

T, BRI EAS Y a— ) VMO —FETHHLANEA V2 — ) U REE,
SIMPLE Z W Cilah 42 HFEEHFMNLET.
BARAIZIE, ROLHIBABAZr Y 2= VIR E 2 £

AL AT A



(BIE 1  AROVE¥ESE TREZ H/ M)

6 DO (1,..,6) & A,B,C D3 ANIZEVIRAS E LTS, & ANIXFFIC 2
O EOHEFIXTES, A,B, C OBREICL Y, HEAMEFEOTERRIC LT HHUL R
o TWND. 6 DOMREZNENIWETHDLDT, T XTOLEFITONTEADHT
BRI T O L 2225 LB 2 TR,

¥ 1-6 OPTERER

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

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

ZOREIZRT 2D SIMPLE OERAKIZLL T O L 51270 £9°.
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//
/7 BUIE 1 (BEROIESEE T RZIR/ME)
//

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

Element m(set=M);

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

Element r (set=R);

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

// = R & BRI O

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

req["A does,A",d] =1, 1 <=d <= 6;

req["B does,B",d] =1, 1 <=d <= 8;

req["C does,C",d] =1, 1 <=d <= 11;

/] T TA4ET 4

Set g ="1 .. 6";

Element j(set=J);

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

// R IR 7R B IR D E 58

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

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

caplr,t] = 1;

Objective f (type=minimize);

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

/] KR

solve () ;

/] SRDFEIR

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

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

FNTHE, ZOETNMICKHTIHIERLOFIEEZ R CWEEL 9.
BIRBIC I W TEM LT NIT R D RVMEXIT 6 DOHHETY. Z2TCINLEEEES T
ELTERLET.

Set J ="1 .. 6";

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

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

E— FRFIHTAEJIE, A,B,C D 3 ADLKTETNG, TNHEZEFEELSR & LTER
Lx7.

Set R="A B C";

FREEEMT L ERO I DI £

(BIfE 1 D repsp I L DRED 72D DIKFR)
1. 1E%
FALHE 5 (5=1, ..., ) ISHIELTT 7T 4 T A BDIFEEL, FHEEOEET— N LBt
P, #&THEZIZRE LT2w.
2. E—F
FAHE 5 [T T D 35DF— FRRISMTIT b 5.
i 1-6 (ZXHET HE— R

E— FHEH P B2 HEER
A does 6 H AZZEHIZONTI
B does 8 H B&&HIZOWT1
C does 11 H CxEZHIZOVWT1
3. HR
FNCxHET D A, B, CHHY, ROEPFHAATRERTHS.
=g/} A ATRER
A BRFHAT v 7T 1
B BRFHAT v 7T 1
c BRI AT v 7T 1

wIZ, Znb 3 SOEGOEEMNITEZITVWET.

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

Set M = "A does B does C_does";

Activity act (index=j, mode=M) ;
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F— NIZHIST DEIRE 5 2 D5 T ResourceRequire [FRDO L HIICERZINFT. 5l
2, E— MEA M EERES R DISMNT, Biic IT/EERRES D 2 ERTHAMERDH Y 7.
SEOHTITERZ WD R AKHIMA 11 HR20OT, D="1 .. 11" LEDTNET.

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

Element d(set=D);

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

E— RN A does ITEJW A % 6 HIH, T— KN B does I[I&H B % 8 HM, T—F
C does (& ¢ & 11 HHEMWDHDT, 4% %D ResourceRequire DAL, RO X (T
WRELET.

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

req["A does,A",d] = 1, 1<=d<=6;
req["B does,B",d] = 1, 1<=d<=8;
req["C does,C",d] = 1, 1<=d<=11;

WRITEPPHEE ResourceCapacity ORETT. FAXFIFIZ 2 2L EOEFE2T 52
LIETERVOT, RO EREE, REOHHETET 1 T, 25 Ya—U 7 OHH
ITART 40 HZ2OT, BIRES T (X T="0 .. 40" TEDET. Zod, HMESIT 0 X
CEDTRITNT RV EEAL. ZhbaEldwd e, ROXIIIRESNET.

Set R="A B C";

Element r (set=R);
Set T = "0 .. 40";
Element t (set=T);
ResourceCapacity cap (resource=R, timeStep=T);

caplr,t] = 1; // BIRO ERE

WICEOMEAZIET LET. rcpsp TH O FOHELREIL,

o BOMDIEENFIEL, —EDOEIR T CTiRBEDIEEDT 1L % f/MEd 2 RE

o HED B HHONDIEENIFIEL, —EDOEI T TEN L ORI % &/IMbd 5
O R TTA, T2 THO BEITRTE T, ZAUIEMBEETCUTOL Y ICHEELET.

Objective f (type=minimize);

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

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

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

job=1 "A does" 6 12 6
job=2 "B does" 8 16 8
job=3 "A does" 12 18 6
job=4 "C does" 0 11 11
job=5 "A does" 0 6 6
job=6 "B does" 0 8 8

ZoINE, EEROFT (ERD solve () FEFOH L) b o720

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

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

IZKET D H DT, repsp BROTEZBAFIZOWTOE— R, (EEBLGRZ, & TR, (F%
FTERHARRINTWET. ZORTLD, FIAITHFE 1 1A ICE ST (A does &
S®— NEWA), EERkIT e AR, & TiX12 BT, MEEFREMRRIZe LW IfiflroT
WD ZENDNY ET. MRETTR, EF 1 ORS, (FEBKIE 6 HHDAZ— T,
EEKTIZ 12 FEMBESER (TARPH 11 HE—HET) LMRLTKESY. 20k )
(IR D &, VEREPTERFRNIMEZER TR OAEEBIRR A 2 5 W 2 b DT ) £,

2%, ZOBIEITERSE TRZIR/AMERE TT O T, fIRICHEAZRET 5 Z ENATRETT .
WE, HE—FTHEFEEZToBRICaA MR RETHLELET. TOHET, aX MR 0 &
8 L7\ ZHIRI D E S Z DT Te~TF T 4 LR TR OEZ R L ek iMET 52 & 2%
AFET.

ERBROEFT LD solve () LLREIIC,
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Parameter cost (index=m) ;

cost["A does"] = 5; cost["B does"] = 2; cost["C does"] = 1;
Expression costTotal;

costTotal = sum(Boolean(act[j]==m)*cost[m], (j,m)); // &3 A b
softConstraint (1); // HlFINDOEI

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

ZEMLUET. A does, B does, C does HADE— FEZBRLZLEXITaAMIK~ 5,
2, 1 »indbDe L, aAMRK%EZ costTotal TREL TWET.
ZOFRITRRIFRD L D170 £F

job=1 "C does" 0 11 11
job=2 "C does" 11 22 11
job=3 "B does" 8 16 8
job=4 "A does" 0 6 6
job=5 "B does" 0 8 8
job=6 "B does" 16 24 8

FEREDORIEIINEZET TRZIN 18 Tho7oDITK L, SEIOMBEOTE TRZIL 24 £72 0, 58
TTDETICHRMZETHLOICRVELL. 205, T XA FDO/MIWVWE— R C does TITH
fEFREML, 22 POKEWE— R A does TITHEFNBA L THEY £,

wIZ, MEENRMERTEZ E A 3. ZBEOTn Y2y PRV a—) U 7IZBV T,
(BAAFICWHSRESNTEBY, MEhZE/MELTZv ] LS BB EZAFELET.
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(Bl 2 AEE LR IME)
BIRE 1 ORPUIZIBNT, FAFEICHOWTRD L 9 IR TE SN TWAS & X e
nNem/Mbt ko2 rPa—na2H8 L.

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

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

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

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

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

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

f = tardiness;

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

/7 B 2 GRS IME)

//

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

Element m(set=M);

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

Element r(set=R);

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

ResourceRequire reqg(mode=M, resource=R, duration=D);
req["A does,A",d] =1, 1 <= d <= 6;

req["B does,B",d] =1, 1 <= d <= 8;

req["C does,C",d] =1, 1 <=d <= 11;

Set g ="1 .. 6&";

Element j(set=J);

Parameter due (index=j);

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

Activity act (name="act", index=7,mode=M, duedate=due([j]) ;
Set T = "0 .. 40"; // AV a—VU T 2ROREHM (B BAL)
Element t (set=T);

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

Objective f (type=minimize);

f = tardiness; // ##lENR/ME

options.maxtim = 2;

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

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

FAT

fi Rl d, BLF DI Ed.

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

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

"A does"

6 12

6

0 11 11

0 8
8 16

8
8

12 18 6

0 ©

6
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7. T —F2T7 7))L
7.1 5 —%7 74 VO

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

T=H T 7 ANERND LT, BUEO Z 0 870 2 BB R 2 IS O s TE £

—ODETNT 7ANME, BROT =277 A NVEFIHTLERTEET. HROTF—27
7ANEFAT %6, TUbLDEAEH T o4 THY A (dat TBE csv B
PRIELTWTCHMEDY FHA). UUFIE, 5T /L7 74/ model.smp & T —X 77 AL
datal.dat, data2.csv Za~2 RI7A4 U EHRATAHTYT ( windows hR).

prompt% mknuopt model.smp

prompt% model.exe datal.dat dataz.csv

T2 7 7 ANEHBICEZDIEFEIHMEETT. T bbb, RO a~xy NI L LT

prompt% model.exe dataZ.csv datal.dat

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

7.2 dat BT —F 77 AV

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

EBOESCEBONIMEEZZET HHEE1E, name BT L » TEESEHOLHIEZED D
VERHY EF. windows WTIE, FFIZ name FIHAMMITRVWEGEILIE, ET L7740
TERSNTAPED L DN name ZEFEESNET. 2F VD, LT SOF)LFE%ETT.

Parameter a;

Parameter a(name="a");

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

T—=27 74NN ( dat B

aa = 10;

WOHITIE, dat BT —% 7 7 4 VIZES x (name="xx") OME 4 ZFELTWE
kP

EFT)VT 7 AILN

Variable x(name="xx");

FT—27 741N ( dat BR)

P

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

STIEWITEFA.
ETILT 7 AILHN

Set S;

F—%27 574 )LN ( dat ER)

s =12 3;

—20 dat BT —F 77 A MWL, FEOTEED

WEZLRT D eNnTEET. L

TOWHITIX, ©# a(name=aa) DfE 10, ZH x (name=xx) OFIHE 4, £E5 s DEFHE 12

3

EETRELTCHET.
EFI)VT 7 A IV

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

Set S;

FT—27 7 A )LN ( dat ERX)

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

dat BT —% 7 7 A VN TIE, fERICUITA D Z

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

/WFCEVDARA I XEMNETHIE B TEET.

/] TEBDOHEE
aa = 10;

/] RTEUERR E
xx = 4

T ZFFOEE Parameter DEX?, 24 Variable OWIIMEZRET HI21E, LTO X
2T [1 ZHVWET. ROBITIE, B alll,al2],al3] LT, MIHHE
HZTWET.

ETFILT 7 AILHN

1, 0.5, -1

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

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

F—%27 57 A )LN ( dat JERX)

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

TROD¥ALIaay ; 1, —DOORTET —FDOERBIZCHERLET. WITIEEHEZDT,
F—=H T A NESE, UTDL ST 5FEE TxE .

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

T=E T 7 ANVNTIHERET 25HE1E, ITFHSICHTr +— b " 3T EEA

)iz, ’Z@iﬁx["l,p"},X["l,q"],x["2,p"],x["2,q"] WZHIHME 1,3,5,7 5250
<.

EFT)VT 7 AILN

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

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

FT—27 741N ( dat BR)

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

T, ETAT 7 ANNTUTRO X IZRERT 256 LR UEKTT.

XX[”l,p"] o 1;
xx["1,gq"] = 37
xx["2,p"] = 5;
xx["2,q"] = 7;

HBE7 T AOREFT, WRNICER LR LD, ETA T 7ANRT —X 7 7 A LD
WL HEBMICERSNET. Thz sIMPLE O HEBEMUAKRE & IFOVES. LIF ORI T,
HEMUARSREIC LV, A s OFEHRIT 1,2,3 THHLHlINET.

EF)VT 7 A VN

Set S;
Element i (set=S);

Parameter a (index=i);

FT—27 7 A )LN ( dat ERX)

DTDES1Z, csv BRF—FX 774 T alll,al2],al3] ODEXEDEESLHEEET
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UFoLs2, FE5 V7 7AVHNT alll,al2],al3] DEEZEDZEESLREEETT.

Set S;
Element i (set=S);

Parameter a (index=i);

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

7.3 ecsvIBERT—HFT7 7 AL

csv BT —4% 7 7 A )V TlE, B parameter Off, ¥t variable OHIMELFXE T
EET. dat BT —Z 77 ANV ERRY, B£E Set OEFERETDHI LI TEEEA.
csv BRT =4 7 7 A VOYLIEFIE .csv TRITNIETRY EHA.

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

Parameter a;

Parameter a (name="a");

csv BROT =477 A idfaar~ , TREILGNZITHOER I CWET.
WOHITIL, csv BT —F 7 7 A VIZTEH a (name="aa") O 10 ZREL TWE 7.
TFI)VT 7 A LN

Parameter a(name="aa");

FT—=27 57 A )LHN ( csv ERX)

aa
10

WO TIL, csv BT —H 7 7 A /WA x (name="xx") OIHIE 4 2R EL T\ E
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ER
ETFT)VT 7 AILHN

Variable x(name="xx");

T—2 77 A1 ( csv BR)

XX

4

—D2D csv AT —F 77 A ML, FEOTHEBORELZTLBT LN TEET. L
TOFITIX, E a(name=aa) OfE 10, ZH x (name=xx) OMHME 4 ZWTBEL T
E3c

ETILT 7 AILHN

Parameter a (name="aa");

Variable x(name="xx");

FT—2 77 A1 ( csv BR)

aa, xx

10,4

/) FECEVDOIA MLEMGTHZLHTEET.
/] EEE AIMEDRRE

aa, xx
10,4
WITE L FITTEERA.

WTDH HEL Parameter DEX?, A% variable OWIHEEFZRET HEEICIE, BLTFO
EHcLEF. koI, EH alll,al2],al3] CxLT, ¥I#E 1, 0.5, -1 5%
TWET.

ETNT 7 AINVH

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

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

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

csv BT =2 77 ANV TIIE L O THERORE LR TE ET0,

KT Z O E L

BaFLOTHRETLDHEL, ZNORBT 2RFVR—CTRINTZRY A KROHFTIT,

EH alll,al2],al3] IZRLT, ¥IME 1, 0.5, -1 %, EH b[1

LCHIEIE 3,5,7.1 252 C\WET.
ETNVT 7 AN

1,b02]1,b[3] ZxF

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

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

FT—H2 77 ANVKHN ( csv EX)

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

WDEHIZ, Efa & b OIRFEVBBRRDGEIL, —2D csv BT —% 774 1T a,b

M HFOEEZRET DI LITTEERA.
TF)VT 7 A LN

Set S ="1 2 3";

Set T = "p gq";

Element i (set=S);

Element j (set=T);

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

Parameter b (name="bb", index=j);
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csv AT —H 7 7 A4 VT 2 WItOWRTF-E2FFOER Parameter &%, variable DF)
HHEZRET HI121E, ZBYVOFERH Y ¥, — D3R TE2 2 THHCAICFER T 5 HIET,
1D EXEFHINET. &5 —2lF, REORTFTZH—ITRIZRER T 5 HETT. 2k 20 #F
A& T ET.

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

ETT)NVT 7 AIILN

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

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

T—47 7AW (csv X 1D ERX)

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

T—4277ANN ( csv X 2D EX)

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

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

1D HFROHE, EESCEHOBRTNE L Thiu, FRFICEBOREEZITO 2 ENARET
7. oL, 2D EXOHEIE—2D csv BT =¥ 77 A MK L T—2DEHED 5%
EELPRETDLHENTEEEA.

UToOBTIE, 28 <("1,p"],x["1,q"],x["2,p"],x["2,q"] (ZFHIE 1,3,5,7 %,
EH a["1,p"],al"1l,q"],al"2,p"],al"2,q"] IZf& 2,4,6,8 % 1D EXTHE X TV
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E3r
ETFT)VT 7 AILHN
Set S = "1 2";
Set T = "p g";

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

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

FT—27 7 AN ( csv EX 1D ERX)

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

BB T AOERERIL, PRMICERLRS LD, ETAT 7 ANRT —X 7 7 A VDIE
WAL HBNICERSNET. Zha SIMPLE O HBMUAMBEE L IFOVET. LT ORI T,
HEVRABERBIC LD, B8 s OERIT 1,2,3 ThodLHMasnET.

EFT)VT 7 A VN

Set S;

Element 1 (set=S);

Parameter a (index=i);

FT—H2 77 ANVHN ( csv EX)

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

DUTDE512, dat BRF—FX 774V T all]l,al2],al3] ODEXEDHEESLHEBET
7.

LIFD X oIz, €77 7A4LNT alll,al2],al3] OEEZEDIZHE LRKTT.
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Set S;
Element i (set=S);

Parameter a (index=i);

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

RS HEE L 2T 4
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SIMPLE Titih SN 7ZEKFHFET T /L%, NUOPT TRMENFT. T OBICITRMTER
DEEHE S, KO MDRIERARE T 7 A v (BT V4 . sol) ICHAESNET. 6Uul KT
%, Ry 77 v AT HBOERP ) S ET.

ZOETE, HABEHROBIMCHVWSILS SIMPLE OR# print, simple printf,
& 2 i3 2 stk S IEIC W TR L .

simple fprintf 72 HUNI,

8.1 x4

%35 print BA%L,

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

FREEFRIT T D IF M EERG T2 2 A TEET.

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

8.2 print B9

print PIEIE, 24 variable , BB Objective , #ilfI Constraint , EH
Parameter , 2 # & ¥ Integervariable , . Expression , X} # 1T %l
SymmetricMatrix, #£4H Set , EFHES OrderedSet IZBETHEHRE, WE-TmT7 4+ —
~y FCHAHSEOWELA L TVET.
print BIEkOEXIL, UTOXIICED LN TWVET.
MR . print () ;

EEOBUEEEZ T 5IE, ROLIIZHBRTL2LERSH Y 9.

Variable x;

x.val.print () ;

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

Objective f£;

f.init.print();

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

Constraint Co;

Co.dual.print () ;

EROBAAEZ T H121E, WO LB T HLERH Y £

Parameter a;

a.val.print();

BRERO FIREZ AT 2120F, ROX IR T D2BERHY £,

IntegerVariable z;

z.1lb.print () ;

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

SymmetricMatrix X ((i,J)):

X.val.print();
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ADOMHEZ 13 2121%, ROXITHRBTLHHERNH Y £7.

Expression g;

g.init.print () ;

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

Set S;

S.val.print () ;

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

OrderedSet O;

O.val.print();

KAEBIEL solve DHINT print BAA TR T2 &, KRMATOYIHLIREDHE @A FLE S E
. RIEBIEL solve X, HIRMICEEB SN RWES, ETVORZRBICHL O LRI
F7. Hl2E, ROFET/MTHTLDHNTIUTFO L2720 £7.

ETFI)IVT 7 AV

Variable x;

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

x >= 5; //HK

x = 10; //¥IERE

x.val.print () ;

7

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

Variable x;

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

x >= 5; / /%

x = 10; //#IHMERE

solve () ;

x.val.print ();
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7

b
Il
ul

solve BAOHI%IZ print B%E HE LI2%HE, WL TO LS
EFILT AL

(2720 £79.

Variable x;

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

x >= 5; //#lK

= 10; //¥IEBE

x.val.print () ;

w

solve () ;

x.val.print () ;

7

x=10

x=5

WFEPMFNTVDLEGEE, 2Rz LET. #lziE, ROETZVISHT2H0F, ITo

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

Set s = "1 2 3";

Element 1i(set=S);

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

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

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

x.val.print () ;

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

Set sS="1 2";

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

Element n(set=N);

Variable x,y;

x = 10;

y = 27

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

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

X.val.print();

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

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

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

7

8.3 simple printf BA¥

simple printf BIHUL, Vv T IV E5E c/Cc++ DR TH D printf & SIMPLE
IR L7286 0T, printf B%E int, double, char MOEMZAZHTT L x40,
simple printf BIEIIEDLVICET VT 7 A VOWREROFHRZ I LET.

simple printf BIHUL, £ variable , HABIE Objective , Iz Constraint ,
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E ¥ Parameter , I A ¥ IntegerVariable , I Expression , X # 17 %
SymmetricMatrix ([T 21F#H%E, (EEDO 7+ —~y FCTHAOSELIHEZA L THET.
& set RMHFES Orderedset [T HIFMEIIGT DI LITTEEEA.
simple printf BIMOBERIILUTFOL S ICED LA THET.
simple printf (M OEEEHN, W41, W2, ..);

WOBITIL, EROBEME LI THISETWET. BEPATHISESITIT 54
ZHWET.

Variable x;

X = 3;

simple printf ("%d¥n", x.val);

ZHUCKT DI T L 512 £9.
3

RO XN T D &, HINFLUTOL S IZey 7.

simple printf ("x DOfE = ¢d¥n", x.val);

7

x DfE = 3

simple printf BIHDOBIETIE, .val ZAMTL2HENTEET. - T, ROXHIZ
Fhak LT 6 HAEE C T
simple printf ("x Off = %d¥n", x);

simple printf BIETIE, BELIMI &L, FERVNSEXTHEAZ TS 550
TEET. UURINMERADTLIHTYT. RN T5I2E sf ZHVET.

simple printf ("x Of = $f¥n", x.val);

7

x DfE = 3.000000

U8 NI B AT AT 261 T, MR UTHAT 5123 se ZHNET.

simple printf ("x Of = %e¥n", x.val);

7
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x DOfE = 3.000000e+000

FRSEDMBERET L2 bTEET. UTFOFITE, MRUT MroAsBsHsh
HEIFELTHETS.

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

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

i

x DfE = 3.00
x Df = 3.00e+000

HMADIEZEET 22 L b TEET. LTORITIE, M 15 CFICTHIPINE D L 5 IZF
WL TUWVET.,
simple printf ("x DOff = $15f¥n", x.val);

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

7

x DfE = 3.000000
x D 3.000000e+000

EROMGOFERZELODH I EHTEET.

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

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

7

x DfE = 3.00
x OfHE 3.00e+000

KAEBIEL solve DHINT print BAA TR T2 &, KRMATOPIHIREDIE A FLE S E
. RIEBIE solve X, WIRMICEEBR SN WSS, ETLVORKRICHDL O LFT#HIN
F7. Hl2E, ROFET/MTHTL2HNTUFTOLHIZ20 £7.

ETTNVT 7 AV
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Variable x;

Objective f (type=minimize);

f = 2*x;

x >= 5; //#lK

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

7

x OfE = 10.00000

solve PABDO%IZ simple printf PIBAFIRT DL RO L IITRY £
ETINT AL

Variable x;

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

x >= 5; //#lK

x = 10; //¥1lERE

solve () ;

simple_printf("x(DﬁE = $f¥n", x.val);

7

x OfE = 5.000000

BFEROMBZLHNSELERTEET. ROFITIE, BFLEFOELROIERE 2 BEIY
XTHASETHET.

Set s ="1 2 3";

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

x[1] = 3;

simple printf ("%d¥n", x.val);

ST HHAIIUTOL 912720 £

3
3
3
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ROLHICERT D E, UToX ictihasnEd.

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

x[1]DfE = 3

x[2]DfE = 3

x[31DfE = 3

B DR BICEHRAEET S L T, RTFOHALZHBIEHENTE ET. ROFITIX
x[1],x[2] DEDOAEFERIFETWNET.

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

x[1]DfE = 3

x[2]DfE = 3

simple printf BAEOBIEITITHIRAEND T, F CIHRFORMNSE ThiVE, RIRHIEEH
NFT2HZENTEET. KOFITIE, BHx[1],x[2],x[3] &K alll,al2],al3] DEL
FRFCH S ETOET (Lval 1TEML T RLRRMHEEEZFIH L TOES).

Set s ="1 2 3";

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

Parameter a (index=i);

x[1i] = 3;

aflil 5;

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

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

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

x[3] = 3.000000, al3] = 5.000000

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

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

i

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

simple printf BA¥UTE, RMFEREZ KT HEE result OFEROH IS ELFENTEET.
PLFIE, result MEETAEHRO—ETT.

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

TT—F ST AL 2.1 OLDITIENET

ROET KT 2T, UTFDO X510 £
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Variable x,y;
Objective f (type=minimize);

f = 2*x + 3*y;

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

X + 2*y == 15;
x >= 0;
y >= 0;
solve () ;
simple printf ("B D% %d¥n", result.nfunc);
simple printf ("WRIEDKEFH 2d¥n", result.iters);
simple printf (" BESETM B 4K $d¥n", result.fevals);
simple printf (" HHJBEA%E %e¥n", result.optValue);
simple printf ("IN SR E S %$e¥n", result.tolerance);
(
(
(

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

’

7

B D%

PN RIE D AR R
B E5 A 1 2%

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

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

O O W = N oo o N

8.4 simple fprintf A%

simple fprintf BAEUE, FRMEH N TIERL 7 7 A MK L TH A 2T 5720 OBETY .

A EAE 5 L9 g LS,

simple printf B L <R UHEREZAL THET.

simple printf BEOEFERIILUTOIIICTEDO N TWET. AT 7 ANV ERET DT
HOFE 1 5IELIMNE,  simple printf B E FEROFATT.

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

2)

HRFEIT THEREER ) OB THLIMENRH Y £,

® O HFTIX,

EHEOBEEEZBEEEATCHASETCWEST. HHh77 4L LT,
output.txt ZFHEL TWET.
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Variable x;

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

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

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

KT BT 7 A v output . txt ~OH T TO XL 512720 £

3

WO TIL, IRFEOEOEBOBEMELE DS ETCWET. BT 74 VT result 7
4L Y (ZF)F) LLF®D data.txt TT.

Set S ="1 2 3";

Element 1 (set=S);

Variable x (index=1i);

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

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

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

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

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

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

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

8.5 A E@w D

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

options.outputMode = "silent";

&7 7 A VORI EMHEIT DI, ROXDITRRIE L £
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options.outfilename = " NULL ";
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9. Z D DIEE

9.1 solve Bi%k

solve BI¥UI NUOPT IZHRBELFHHOIATL ML T 2 TY. UToENTRbENF
N

solve ();

BTN 7 A IHIRIIZEIR L2 WIGEIE, ET V7 7 A LV OREKZIC solve BB ED
NS E LR UEKRICRY ET. EoT, BEDOHAITET VT 7 A /LIT solve BEAZIIR
ANCFRLIR T 2B TH D A

LrL, UFD XD R5GE1E, &2 TREEIREZIT> TV 0E2 R RT 2 MEHR
b0 ET.

* RN RO ERONE LR RS ED.

o 5D BB W CEfE L TRk 21T ).

¢ ETNVOEREEL LN OERRIOR#ELEZIT.

LU, RN O ER 2R S 561TT.

ETFI)IVT 7 AV

Variable x;

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

x >= 5; //HK

x = 10; //¥IERE

solve () ;

x.val.print () ;

7

B/RAYIC solve B EFEDR LW E, RO XD IESAIOMEIH TSN TLENET.
ETILT AL
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Variable x;

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

x >= 5; //#lK

x = 10; //WIMEERE

x.val.print () ;

7

WOET NV TIIEEO HBEEEZ EFRZL CWET.

Variable x(name="x"),y(name="y");
Objective f (name="f", type=maximize);
Objective g (name="g", type=maximize) ;
f =x+y; // BRI DER
g = x-y; // BWBE¥ g OER
pow (x-1,2) +pow(y-1,2) <= pow(0.5,2);
y; /[ RBIARASNT g T D& KEETT O
solve (f); // HWIBIE £ (CBE+ D& AILE1T D
i // BHIBEE g ICBT D RARIEEIT

solve (

solve (g

RO solve ()L HRIBEIEOIRE Z4E M Lo RkiE(LDETT, ZOHEICITR

RIZRA S

N BB DWW TiaE{E2M T E T, 2 0%, BIRIIC BB Z & L 7w b 23
ITENET. solve (f) T, HIUEE £ 1T 2 &iE(L2%, solve (g) CHRIBEE g 1ZBT 5
HIEENENENTONET. solve () DFFOM LIZ K o TRBELBAITOID DIL, ZDRER
LIENCERSNIET VONRICHLTTT. ZOZEEFIALT, T VEBRET LN

SR AETTD ZENTEET.
WROBITIE, HRAX=-Y & 12012501 &#% Thaiifbz1T > TWET.

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

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

x-y >= 0.5;

solve(); // LEOHIKINSINATZET VA<
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9.2 EFT VDOHEDEKR ( showSystem BiE)

ETNT 7 ANET =27 7 A NEGEEL TR Liz8ha, B BIBEECCHIKIA D B 721
WAL SN2, MIROBRV ZZDOFEERBILCLEIENLHY £7. showSystem
BEUL, DBESNTZET N T 7 ANET —F T 7 AN EREHICHER S5 BB
Objective , #illfJ=\ Constraint, X#T4I SymmetricMatrix O BRAEHRZ ) L E
9. showSystem PIEIFILL TOEXTHBINET.

showSystem() ;

KDOEHIBRETNEEZ FT.

Set S;

Element 1 (set=S);

Parameter c(index=1i);

Parameter a(index=1i);

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

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

x[1] <= alil;

showSystem() ;

FT—HT7 7 A% dat B THRDO L H 525N TWET.

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

[1] 23 [2]1 5 [3]1 4 [4]1 12 [5] 1;

a

D&, WOX LMD BRREsnET.

a.smp:

( 8
(a.smp:8
1-3 (a.smp:8
(a.smp:8
( 8

a.smp:

f<objective>:13*x[1]1+7*x[2]+201*x[3]+14*x[4]+23*x[5] (maximize)

showSystem M) TIL, 4HIN name= L > TEZX OGN WEHOLFIL” L2 F
T. AT V=7 M name= THHEIZGZT0HITY) &, FRIZEDLFIMEDNET DT
MR LAY ET. EEOBNC name BAMEH5LEROETAVCKLTE, LFO X 9 IH A
SNET.
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Set S (name="S");

Element i (set=S);

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

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

Variable x(name="valx",index=1,type=binary);
Objective f (name="obj",type=maximize)

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

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

col[i] = x[1] <= al[il:

showSystem() ;

sy}
1-1 (co[l]): valx[1l] <= 23
1-2 (co[2]): valx[2] <=5
1-3 (co[3]): valx[3] <= 4
1-4 (cof[4]): valx[4] <= 12
1-5 (co[5]): valx[5] <=1

obj<objective>:
13*valx[1]1+7*valx[2]+201*valx[3]+14*valx[4]+23*valx[5]

(maximize)

showSystem PI¥UE, SIEICHIFIXNE2E 252 & T, ZzoHvXorzthcexd. &k
DX HIZ showSystem B OB AEEE L1-5E, UTFBHEHhESET.

showSystem(co[1l]);

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

BB R A2 52 25T, HASE2H0N0&FHHELHREIEL 2L TEET. ROH)
TIL, coll]l,co[2] DIFEHROHLZHITSETWET.

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

H
1-1 (coll]): x[1] <= 23
1-2 (cof[2]): x[2] <=5
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PIEEMEHIFINCK LT showSystem BAZH WG, LTFRH IS ET.

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

X >= 0;

showSystem() ;

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

9.3 AIEEHK

ETNVHPOEH Parameter (X, BT VERIET 2B CTHEE I, BIAKICIIEERAT6E
LRV ET. LML, NTA M) vV RECEOLEIIEEFRRER L GO TET VL E
LT, BRTERELLRDPOMTZTOHBENELET. TOZHIT SIMPLE &
VariableParameter & W I AP CTAIEER ZRUEL TV ET.

DAL B2 PR B DL MBI T . B2 BRI OREEZEE LN 6, HOWNEHIRETT
ARk CTd 5 “IRGHEIMBEZ BRI E £ 7. ZOMEICHT 5ET VERE AT Al
BNIRD L 512720 9

Variable x,y;
VariableParameter a; // FIZEEH
Objective f (type=maximize) ;
f = —a*x+y;
pow (x-1,2)+pow(y+0.5,2) <= 0.25;
options.outputMode = "silent"; // HJI#NH
for (int i=-5; 1i<5; 1i++){
a = 1i;
solve () ;
simple printf("a = %d, x = %$f, y = %f, £ = $f¥n",
a, x, y, £);
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FFROD X HIZ variableParameter (JiH @ Parameter & &< [RARIZET VERIZMHEH
THIENTEET.

RIEMEITEMOER HE a)Dy &RV ETOT, HEKE LTH a [t T 5 v
IR DEPELNET.

VIR, ERROET KT 2 HIFER T

a = -5, x =1.490290, y = -0.401942, £ = 7.049510
a = -4, x = 1.485071, y = -0.378732, £ = 5.561553
a = -3, x =1.474342, y = -0.341886, £ = 4.081139
a = -2, x=1.447214, y = -0.276393, £ = 2.618034
a = -1, x = 1.353553, y = -0.146447, £ = 1.207107
a =20, x=1.000000, y=-0.000000, £ = -0.000000
a =1, x = 0.646447, y = -0.146447, £ = -0.792893
a =2, x=0.552786, y = -0.276393, £ = -1.381966
a =3, x = 0.525658, y = -0.341886, £ = -1.918861
a =4, x = 0.514929, y = -0.378732, £ = -2.438447

VariableParameter |Zi% @ Parameter S HART, AV EZL<LFHELET. T /1%
EFRT D E X1, MHBELLED Parameter % VariableParameter &35 2 LI CT
W ET T Y X AOBERRIBEREI A E RTINSV ETOTHERE LTI,
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B8t Y V3 NUOPT

10. B Y V% NUOPT &1

wiEft Y /LN NUOPT [XET Y /58 SIMPLE X° MPS 7 7 A VB Tilid &
T ARG 2 AR < T2 OMEE T, NUOPT IXEERT LIV X AEHFLTEY, 1H
RN EEZ R O Z &R TEET.

AR~==a T I)VE EHTIE, HKi#Eik Y V] NUOPT NI 2 E#HC, &k v N
NUOPT DENEZ I3 5 A FiEREZ AT L £ 7.

11. EH¥EEHA

HERETEBED NUOPT CEDNLTGE, IR fRIE MO — M I i s
F9. UTFIEFO—HITT.

PROBLEM NAME a
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 2
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

<iteration begin>
res=2.4e+001 .... 4.0e-008

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE 22.50000001
ITERATION COUNT 5
FUNC_EVAL COUNT 8
FACTORIZATION COUNT 6
RESIDUAL 3.97842202e-008
ELAPSED TIME (sec.) 0.01
SOLUTION FILE a.sol

11.1 7Y A AIFOHS

PROBLEM NAME |& &9 ETNDT7 7 A NV4] TT. ZOFITHE a LWHETLVE
EVNTWET. NUMBER OF VARIABLES & [Z¥(vVariable O¥ TY. ZORITIX
ZHN 2 HHY £F. NUMBER OF FUNCTIONS X [Bi#ton%k) TF. ZZTF 9 Mk
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Lix, BHRE% objective , #il)x constraint , X Expression £ TCEEWRLE
. ZoFITE, By 2 M (BEBIE 1 M, KX 1 f#) Y £3. PROBLEM TYPE
ERED R/ MERTRE ( MINIMIZATION ) 72070 RALRIEE ( MAXIMIZATION ) 720
DAEFRLET. METHOD I& [E#E(LFHEICHWET V2 ) X A0 T, ZOfl
TIEHIEEE AN AL ( HIGHER ORDER ) ZHWTWEJ . STATUS (L [ NUOPT O
FFE&TEEONRE ] TF. ZZ T opTIMAL (ki) A ENTWET.
VALUE_OF_OBJECTIVE (& HRJBE$OME] T . RESIDUAL (I TRAEH T RO R
Gff) OFkZ, ELAPSED TIME (sec.) & [SRAZICEE L7-W§fi]), SOLUTION FILE (%
WA SNDET7 7 A NDLAR ZERLET. WHShDMRT7 7 A LO4HNE, BRES
RIEICE YRR £

11.2 ARIEICRBIT BN

WEEEZRAWEZT AT X AT, FTREBOENIBUTOL 51272 7.

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

<iteration end>

<preprocess begin> & <preprocess end> ORIFIRFEIZA D HIOLEED
#1T%, <iteration begin> & <iteration end> DOMIFPCRFHHEOETEZRL T
WET. HEOETHICERINDET (2.4e+001, 2.7e-005 72 &) [TfRctkSAF
DT, ZOFRRFIETNBFEOETL & HITHD L TOERFEZRLTOVET,

11.3 BEKiE, ARHIRE, 70 23— "—ZBIF 5N

BURWE, AN, 7 a2 — =2 HWERAICIE, ETRBo N To k5
W27 F£9.

<iteration begin>

<iteration end>

Ry MIBERIEOKEOHEITEZ R L TWET (1 2O Ry MZoE, KEOKEEZRL
TWET). F72, XF 1137 =— X (b FIT rTREMIRIRIREE) 20D 7 = — X (Fidifig
PRIIREE) ~OBB O Z R L TVET.

RO R, Tk EEIEICR L TCHARENDL O B ARG — N —

(options.crossover="on") Z{EE L=HEITIX
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<iteration begin>

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

1222

<iteration end>

D &SI, NWRIEORIEBZTRORICHEEIEORBFSNHNE T

11.4 HIHFERERIE Y VN (wesp) IZBITAH A

HIFFE R R Y VN (wesp) WAL, FEITREIC T BA#IZ

K1, TV 7 MHKIONF AT 1l BERFRSINVET.

Bl H— il

<iteration begin>

(hard/soft) penalty= 364/1157, time= 0.00(s)
<greedyupdate begin>......... <greedyupdate end>
greedyupdate time= 0.01 (s)
(hard/soft) penalty= 91/1295, time=
hard/soft) penalty= 70/1314, time=
hard/soft
hard/soft

(
(
( penalty= 38/1282, time=
(

penalty= 19/1259, time=

, lteration=

, lteration=

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

, lteration=

(hard/soft) penalty= 0/4, time= 1.16(s), iteration= 7425
(hard/soft) penalty= 0/3, time= 14.13(s), iteration= 98738
(hard/soft) penalty= 0/1, time= 14.17(s), iteration= 99061
(hard/soft) penalty= 0/0, time= 39.10(s)

, lteration= 267557

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

<iteration end>

HEOEWRIZRDOEY TT.

FR Bk
(hard/soft) BREINT-MIZET 5
penalty=fi 1/fH 2 1 — FHIFENE, E2: Y7 MIKEKE
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time=fH 3, iteration=fH 4 fH 3 : WK, fE 4 @ KIEFEEK
#penalty=... & BIRO~F LT 4l
#cpu time=... He B A3 TLIRE 0D ek it g
#itereation=... H B SLIRE O IO R
#status=... RAEAT 1 DB
RADHEHA THHA SN TV DR RITREMP TSNS EICENET. SAEFsh

RN EFoRIIEIE L E T3,
BRO—REME L LT,

FEITONTWET., AX - ba—URAT 47 RTkD
FHEOZ LI OEF T 220 5.

HRNE I — FHFEIAHEE L TW D581, RO X S ety £

<iteration begin>

(hard/soft) penalty= 364/1157, time= 0.00(s)

<greedyupdate begin>......... <greedyupdate end>

greedyupdate time= 0.01 (s)

(hard/semihard/soft) penalty= 0/91/1295, time= 0.01(s), iteration= 1
(hard/semihard/soft) penalty= 0/70/1314, time= 0.01(s), iteration= 2
(hard/semihard/soft) penalty= 0/52/1320, time= 0.01(s), iteration= 3
(hard/semihard/soft) penalty= 0/38/1282, time= 0.01(s), iteration= 4
(hard/semihard/soft) penalty= 0/19/1259, time= 0.01(s), iteration= 5
(hard/semihard/soft) penalty= 0/0/4, time= 1.06(s), iteration= 7425
(hard/semihard/soft) penalty= 0/0/3, time= 13.72(s), iteration= 98738
(hard/semihard/soft) penalty= 0/0/1, time= 13.77(s), iteration= 99061
(hard/semihard/soft) penalty= 0/0/0, time= 37.46(s), iteration= 267557
# (hard/semiard/soft) penalty= 0/0/0

# cpu time = 37.46/37.46(s)

# iteration = 267557/267557

<iteration end>

penalty fHIZ, I —

Rl OER ES ) S ET.

(hard/semihard/soft)
penalty=fl 1/fE 2/f& 3

BRAINIMREET D
fE1: —FHIKERE, E2: I — FMHNERKE
£ 3: Y 7 MKERE
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11.5 pHEREEICRBIT DA

REBEGIEMEL < HEE, @, BEMICORREESESShETS. £05hE
DEITREEDHINFTRD L 512720, KRIFOEITIRI R TE £

<iteration begin>
.1.2B
up: le+50 lo: 8.6617e+05 time: O0.ls:mem(Mb)=0

llen:1 #prob:10 #piv:210

#1 up: 9.0859e+05 lo: 8.6655e+05 gap: 42036 time: 1.6s:mem(Mb)=2
1llen:359 #prob:1009 #piv:4223

#2 up: 9.0746e+05 lo: 8.6655e+05 gap: 40901 time: 6.6s:mem(Mb)=4
1llen:1002#prob:2652 #piv:6493

#3 up: 9.0713e+05 lo: 8.6655e+05 gap: 40574 time: 12.4s:mem (Mb) =38
llen:1876 #prob:4776
#piv:9105
#4 up: 9.0692e+05 lo: 8.6655e+05 gap: 40361 time: 17.9s:mem (Mb)=12
llen:2756#prob:6896#piv:11802
(%)
1len:2680#prob:587081iv:65012
#47 up: 8.7972e+05 10:8.6655e+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:180.1s:mem(Mb)=43
len:2169%#prob:60990#piv:67529
#48 up: 8.7907e+05 lo: 8.6655e+05 gap: 12518
time:184.3s:mem (Mb)=43
llen:1470#prob:62102 piv:68561
#49 up: 8.79e+05 lo: 8.6655e+05 gap: 12446
time:190.4s:mem (Mb)=43
llen:1396#prob:64450#piv:71062
#50 up: 8.7843e+05 lo: 8.6655e+05 gap: 11876
time:192.2s:mem(Mb) =43

FATI,

* HLWEEMI G LN

o FTELAE YN 50Mb LA EEH L7
* 60 B L7z
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DNTNIDORMEZR X S ET.

B LWEEMAE LN EIE, [THIC " RERRINET. "Ikt < B 3 EM
DHEEZTYT. TRLSDOHAIITHOEAE B H Y FHA.

L OIEH OERITR DM Y T

R Bk
up HEYEE% D 5Vl
lo H 89B%E D T e
gap ETFRX Y7 (ESRE - THRYE)
time FEimrE (7))
mem (Mb) EEHAEY /) AT ECHD ATV E

BEFATL TV DRIEKTHENTE 27 A A U IR KE/

et ey oy RAR
llen IRBREEIHTH U A FDORES
#prob BE O T-RIEE
#pivot BEOER Y MK
FATREIC L > TUd"mem" O RRD [ERXAEVICHDAEY &) 23T, BLO

"availl"HIIFR RINFEFA.
ZORBETIIAER 50 O EMMNKRE Y, ZREOEEMO L TR v » 713 11876 T
Hol-Z ENbnY F9.
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11.6 ERHHM E RS TV 2—Y U TRIEY VX (xepsp) IZB T 5 A

BIHFIGE AV 2 — U T RE Y VN (repsp) WS, ETRGEO H113XLL
TOEOITRY ET, BRBEROREICL > T2 O INH Y £7.

11.6.1 2T RZIR/IME

<iteration begin>

(soft) penalty= 18, time= 0.00(s),iteration=

(soft) penalty= 17, time= 0.00(s),iteration=
(soft) penalty= 16, time= 0.00(s),iteration=
(soft) penalty= 15, time= 0.00(s),iteration=

(soft) penalty= 14, time= 0.03(s),iteration=

o O o o o o
o o b W DN O

(soft) penalty= 13, time= 0.05(s),iteration=

THHOBEWII®R D@D TY.

Fon Bk

(soft) RSN T 5
penalty=ff 1 1 Y7 MlKER &
time=ff 2, iteration=fH 3 A 2 : FBKFH, 8 3 @ KIEREKL

BRIBIEIINER TIE, Y7 M E LTRbNLTWETOT, BRBEEOME S Y 7 M)
FIENEIZSS ENTWVET.

11.6.2 M@ n&/Mb

<interation begin>
(objective value) value= 18, time= 0.00(s),iteration= 0
(objective value) value= 10, time= 0.03(s),iteration= 1

(objective value) value= 4, time= 0.05(s),iteration= 8

HEOEWRIZROEY TT.

RS HEE L 2T 4
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FoR Bk
(objective value) PRI NI 2
value=f# 1 B 1 BAIBIEE GRaiiiEi)

time=fH 2, iteration=fE3 fif 2 : MR, 18 3 : KEFREK

EFL 2 DDOFIRIT, HIFIFER VN NDRE L FRR, BN ERSNDEICENET. £
DRy, RPN SRV EFRPIEILT 2 RIZB N THHIKITER Y VS ORE & R TT.

11.7 EITARAIeEEER R HMEEE ( iisDetect ) MHA

774V FORETIE, FATAARMEEZRET S iisDetect & FHIIL D HEHLA A A B
HNZ B S 4L, FEITRATREMEDIRIR OBRBE 1TV, EOFEREMT 7 A VDI S
HET (HHRIFRRERME Y LA/ ERGIRTE A 2=V TR Lo MERIELSL) . 2
ZTlE, iisDetect HBENEE L HEOH IR EZFHAL £

LTFTOETARIR (FET VT 7ANME lp.smp & LET) ICENNREFHEREEIL,
FITARE (R Z w23 e L) <.

Variable x,vy,z;

Objective f (type=minimize);

f=x+y+ z;

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

<R EET AT IIS"O~— 7 P WTZHIFIXBEDO ED—D % RE L THFEITAH
ATREPEITARY L 928, 3+ CEMET %, v,z BFEELEFA. -, v~—27 3T
IR DOFIFIFUTEITARFREM: & ITEBILR T, BRET D, LAanizrnrbsd, ME
EITRARETHH Z bbb 7.

iisDetect HEEEIXZ D X S 12, BITARARERMEDRIK L 72> TWLITOM

(Irreducible Infeasible Set : IIS EFEEINET) ZFELTHALET. —i%
(CFEATARATRE R R DWW T TIS ITEEAAEL 9723, 207 /03U X LT AREZRR D /s
ERLD (FEATVDITNDRN) bDERDDLIL IR 22— AT 4 7 ANRHAIH
TWET.

CORBEEENETLE, UTOX R hnshEd.
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TRENOHNOEWRIE, UTOX 512720 £9.

ERROR TYPE <<NUOPT 11>> infeasible.

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

EFVCIEREORNEENTWEEE, 11s OEMARTITTE EFHA. ZOEAIC
I, ~y IS 11 ORBIBIERTBEHED T2 DI L= & 9 A v — U R8N, JER
RN 2B D0 E R LET. HlIE, ROET VKT HZHEADTLUTO X 5127
R

A A kv it ik
DETECTED IIS SIZE B SNZ TISICEENDITOE HIIRFD I
IIS IKEEN TV AITICEEND

(#IIS_RELATED_ VAR) . RN D Fr

INFEASIBILITY OF IIS IIS &K TOIATAAHEME RN IEF D

NO IIS FOUND BY I1S MR D A JJBURE D Fr

(#NONLINEAR CONSTR.) TS PRHIRIOIRIAD FTHERA D B D
- % FERIEHIHI DI

RS HEE L 2T 4
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Variable x,v,z;
Objective f (type=minimize);

f=x+y + z;

X*X >= y*y ; // 1IS
1+ z > x ; // 11IS
y >= 2 + z; // IIS

X +y + z > 0;

7

ERROR_TYPE
NO IIS_FOUND BY
(#NONLINEAR CONSTR.)

<<NUOPT 11>> infeasible.
NON_LINEARLITY
1

RS HEE L 2T 4
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11.8 ZEEHIINE—E

LUFE, SEREAICH S WADO KT,

A N fiAEn ik
SIMPLE hi : &7 /L4
PROBLEM NAME Rl 4 .
- MPS il : TITLE DINE
NUMBER OF VARIABLES R DFEL

NUMBER OF FUNCTIONS

B4 (BB E &
) Dtk

PROBLEM TYPE

minimize (F/MbB)

maximize (FKAh)

METHOD i U7 b Tk
BELLZ T —0DF
ERROR TYPE - T T —FEAERFD I
ES3
optimal (i)
STATUS non_optimal
(5l T7R)
VALUE OF OBJECTIVE H H B i
ITERATION COUNT SR P RIED 7
FUNC_EVAL COUNT SRR IEE= WL D H
FACTORIZATION COUNT 1THN D 5y iRl WNRIED 7
B PR S A D I \
RESIDUAL /_\L - SIRBRETELLSS
=
SIMPLEX PIVOT COUNT HRTED AF R BARIED 7
PARTIAL PROBLEM COUNT 053 R SIRRETE D 7
Wkt BT o [ AR [l
DUAL SIMPLEX PIVOT COUNT %(x SYRRIE LD 2
PENALTY BAOXHIFENE  wesp/rcpsp RO &
TERMINATE REASON FREAS T HRR wcsp/rcpsp AR D 7
M ESh7 11s 128 \
DETECTED IIS SIZE o T LIS FEREIO 2
- END1T0%K

(#IIS_RELATED VAR)

IIS IZEFENTWD
TG ENDIEHD
%

IIS FFER TR D &

INFEASIBILITY OF TIIS

IIS &R TOFIERITR

1IS FFERRIIEED I
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AIREME

NO IIS FOUND BY 11s BRI OFIN 115 FFE IR 7
118 MR D IN

(#NONLINEAR CONSTR.) D AREMEN & 2 R TIs Rl R D 7

TEHIR D

TIT 4T 4 DR

NUMBER _OF ACTIVITIES . rcpsp D&
%

NUMBER OF RESOURCES IR ORI rcpsp DA

NUMBER OF PRECEDENCE FATHIKI DRI rcpsp D

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

NUMBER_OF GENERAL CONSTRAINT ” rcpsp D

NUMBER OF MODES T— RO rcpsp DA

11.9 BR¥AEH T OPH]

UTOREEITIET, BEEMNDICHDINAEREH I LWL S ICHRETEET.
REHEZ 2B 7

—DX, NTA—=FT 74V nuopt.prm IZFT HHETT. nuopt.prm WIZLL
ToXolzik LET.

output:mode = silent

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

options.outputMode = "silent";

RS HEE L 2T 4
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12. 7 7 AV

NUOPT (Ifc bt OFEIER A M 7 7 A VeV T 7 A NMTHILET. a~v o R
S 4 T NUOPT ZEEN LIS, TF N4 . .s0l LWHERT 7 A ABERSNET.
GUI Z#AWT NUOPT Z#E#E) L7-84, result 7 #/LFLUFIZ solfile.txt &

IRET 7 A NHBER S IVET.
BARBIE LT, ROBEIZKTT 27 7 AV ER TN Z EIZLET.

AMbE —=3X% —2X, —4X,

I X X +2% <4
2%, + 2%, <5
2X + X, +3%X; <7
X, 20, X,20, %20

12.1 BEEEHD

ik 7 7 A NVOFIHBIIEEH NICH D SR NEE, FEOERNH I SET.
Bl ziX, EROGIEEZBEHEEANGE higher TRWEEED, 7 7 A VO'EEHE
Wk, o X o1z 7.

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

EREpIEZ, BKE simplex THRWZER, 7 7 A VO FBHEIITRO L S 12720 %
9. ITERATION COUNT, FUNC EVAL COUNT, FACTORIZATION COUNT & U977
RENRNDD Y IZ SIMPLEX PIVOT COUNT & W\ 9 4TICHUYRIE D BN R R S E

R

RS HEE L 2T 4



127

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

EREBTEIZ W TS T~ TRBARICE LR %2, o BREE + HATL simplex
HWTIRWZGE, HEBREEOH SO PARTIAL PROBLEM COUNT , 47 fH]
% i < 7o U 72 PO AR O )R 14 DUAL STMPLEX_PIVOT COUNT 723/
ENFET. DHREEETT 725 EIC RESIDUAL BFERINARWVOIE, BEMIZIWT
XM SR (EREA S Z UE) DR L TVD XN X722\ DT, RESIDUAL OfEAYH
HIBIEMEDIE L S 2n g RE LT 52020 TT.

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

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

12.2 f 7 7 A4 WV OEEBIEFR R

o©
o\

o

% VARIABLES

o\
o\°

T E D ER IS ITREAL T L = U X LFIERFIC B T 2B OME, K OZ D LTRSS
TWET.
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%% VARIABLES

NAME VALUE STATUS [ BOUND TYPE ]
v# 1 x1 2.499999998 FREE [ 0 <= x1 ]
V# 2 x2 1.499999999 FREE [ 0 <= x2 ]
V# 3 x3 1.223480816e-009 LOWER [ 0 <= x3 ]

VALUE & Z#DfE], STATUS 13 EEMED L TFROWTIUASIE L TV D008k
REJ, BOUND (I ZE#HD ETFR) ZRLTWET.

BIZIE, VvE 1 DOIREDITIE x1 EWOARTOEDMHE (2.5) &, ZABRTFRICE I
RICHELL o> TWRWIZ & ("FREE"), VT X1 ISR E N ZHOFEEE ([1) 23R
SNTWVWET.

LR OREZRT STATUS OEKREZL TSR LET.

N el NI

LOWER T IRBFNATHE (FIRHIKIA active)
UPPER LIRAIFINATAE (EFRAFIDS active)
FREE EFR, Wb AL s
INFS ETFBREER L TN D

INFS (I8ER 72 S OB WBIE RN E T TR L7ZBICHE I EnEd. o R
GENDIFEEINE, =T —nNHAhEnET. BEITERICHT TOEEA.

F7, BRI EArD2—) TR VN (repsp) # HWEHEAIZE, 50
HoiE, PAFICHE LET.

o°  o°

%
[
3

ACTIVITIES

oe
oe

Bl 21,

RS HEE L 2T 4
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%% ACTIVITIES

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

DX IR HoT-HAITIE, MODE X 72754 ET 4 BNUEEINDE—F,
START/END TIME W7 7T 4 B 4 OPAMEEA], & TR ZE£ L.

12.3 7 7 A VO RBEBEFRRE

o\
o\

o\
o\

FUNCTIONS

o
o°

THE DT i L 7 v 2 ) XA AEIRRF IS T DB L £ DB EE (v Fu T
TAR) DEPTERS N TWET.

~

%% FUNCTIONS

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

VALUE 78 TBI%(fE ), STATUS A3 TBIEREA B FIROWFIUAIN L T2 0 iREE ],
CONSTRAINT/OBJECTIVE TYPE 7 [BIEkod ETFIR) Z/RLTWET.

F# 1 DOIEEDITINE F LW O ARTORE (HRIBEE) OfE (-10.5) &, Ehunskk/h
L&z ("MINIMIZE") BB TH D E0RENTWET. F#2 »HIAEDTT 61 &
WO ARTORFIROMEZ 4 THY, ZThd ERIZELL 72> TW\5H Z & ("UPPER"), fit
T G2 IZRRSNIZHIFKI RS (11 W) BRI TWET.

CHABIE L R E L TZ S FFA TV ET .
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B GHIFOE) ORAEART STATUS OEMKAZLITICRLET.

NS P S IR

LOWER T IRBIKINAT A (FIRHIKIA active)

UPPER EFRAIFINAT AT (LFREIFIDY active)

FREE ETFRR, Wb Ty

INFS ETFRAERL TS

TGIN Y 7 MEKIAHERI A ER L TR

TGOUT V7 MR A ER L, XFT 4 BRELTND.

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

12 47 7 A NDETR, &SSP ELF R

i I

BOUNDS

o0 oo  o°
o0 o°  oP

ANESY 7S

ok

a\

BOTITITAEE D ETFIR & B AEH, £7-

CONSTRAINTS

o0 oo  o°
o0 oo oP

D BgE < FRTITITHIFIND L FIR EIIEBN N ETNFRSNET.

RS HEE L 2T 4
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%% BOUNDS

[ BOUND TYPE
B# 1 [ 0 <= x1
B# 2 [ 0 <= x2
B# 3 [ 0 <= x3
%% CONSTRAINTS

[ CONSTRAINT/OBJECTIVE TYPE
C# 1 [ OBJECTIVE (MINIMIZE)
C# 2 [ gl <= 4
C# 3 [ g2 <= 5
C# 4 [ g3 <= 7

-2.443858094e-009

DUAL VALUE
4.891837406e-010
8.151927281e-010

1.000000001

] DUAL VALUE
0

-1.999999998
-0.4999999986

BOUND TYPE M O’ CONSTRAINT/OBJECTIVE TYPE A3 [ F FIROFESH|, DUAL VALUE
D DRGSO 2R L TCWVET.
B# 1 DITTIE, x1 1T 2R TIREIK 0 <= x1 THDHZ L, EZDORRE

BFEX 0 THLEMN RSN TVET.

R EBULHIFINRLE D L FRZHENH -0 B &=L &0 BREKOLE %2R
LCWET. BB EIIA4, v RU7 T4 A, F721% reduced cost & HIEEH,
ZOEARCKE ENS ETFROWTIN active MEKRD L O+ 5 ENTEE

ER

iR 7 7 A LD BRI

FERAIFCATHE (FIRFIKIDS active)

EIRHIFICAHE ( ERREFID active)

EFER, WP B TWH RN

A BRI D PO E LA SIS T D T FE R B S ETS,

12.5 &7 7 A VD EAT A ATREMEE K H /7E8

27 7 A M1, FEIT AR A[REVEM HA%RRIC XL » CTHIE S 7z TEITRARE 72 I O
BDHAOEINET. ROET VK LTIE, ATOHNBHET 7 4 MRS VET.
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Variable x,v,z;
Objective f (type=minimize);

f=x+y + z;

X >=y ; // 118
1+ 2z > x ; // 118
y >= 2 + z; // IIS
X + vy + z > 0;
it =7 7 A T
%% IIS
#2 lp.smp:5 y - X
<= 0 ( 0)
#3 lp.smp:6 -1 +x -z
<= 0 ( 0)
#4 lp.smp:7 INFS 2 +z -y
<= 0 ( 1)

FERO X, IS ICHEENDITOHKRNOLATMNH I S ET. NHERBLIE-> T
HENTWETOT, x,v,z DIEBFRFTT AR LT8R £9. 0 WIZBEOLEEKE
DRE LABRICHASINET) 28T, &, HIKXOETY. INFS E~v—27 3% 51T
FBIEOEBEOREICENT, EFREH > TWDITTT. ZhEMELE ET5 L,
IIS DEREMND, ZZICHNATHBITOIENOWTRMNCE KL LET. 11s BREICHKZh L
TG E OEBOFRET 115 ITEENDIITOERKDEHVBR /NI RD LI TbiLE
. ZTOBRO IIS IZEHEENDITOERKOEFD, FHEEIZEHND

INFEASIBILITY_OF_IIS
EVOETT .

FATRATREMEDS R ST B0, FAT R ATREME D ZEIR & B9~ 2 548, RIS 03 iR

TZrANMCHAIERET.

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

TIY XNE LU CHIIFERRE Y VS wesp ZHWTWDBRA, 7 7 A i, &
FBEYTH 7292 L O TE TW WL o—FiilR, V7 MilfBsH D ShES. w4
T TT

g7 7 A VT
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%% WCSP_PENALTY
NAME TYPE VALUE BOUND AMOUNT WEIGHT PENALTY

F# 246 model.smp:83[6] HARD 0 >= 1 1

F# 432 model.smp:91[13] S.HARD 0 >= 1 1

F# 946 model.smp:119[17,E] S.HARD 7 <= 6 1

F# 7080 model.smp:152[1] (u) SOFT 3 <= 2 1 100 100
F# 7586 model.smp:156[7, 3] SOFT 5 <= 2 3 10 30
F# 7675 model.smp:156[21,6] SOFT 3 <= 2 1 10 10
F# 7756 model.smp:156[2,10] SOFT 4 <= 2 2 10 20
F# 7780 model.smp:156[1,11] SOFT 3 <= 2 1 10 10
F# 8293 model.smp:162[19,25] SOFT 0 == 5 5 1 5

ERROE DI, ~—=FilF, V7 Ml THZ ShTH RN DODHZBN— FilK, &
IN—RHK, V7 MRROIRICR R SVET. #171%, filRXo4mi, 247 (=R
HARD, I n— K :S.HARD, Y7 k : SOFT), HEDE LK, EXE, VA b (V
7 NMFIOR), NPT & (V7 MIOR) R LTOET.

ZOWHABFITEAN— RHINTH D 246 FHOHIK (model.smp:83[6]) 230 TI DY,
AKILELRBRIXSRVOT, N— NHFERKDEREN 1 ThHDHZ LR ENDND
E3c

ERTENS 429DDHIK (model.smp:152[1]) DAFIDOHIZ (u) EHDDIL, =
OFFIA ETIREKITHY, XL THWDLDIEHRIDO LR THDHZ L ERLTNET (2
EWV) ERRICHLT 3 EWOEZE->TWET). ETFRHEKIO FRIGERK L THNLHDT
HIUZHFIOLRTORIZ (1) EFRENET. V7 MOV, EXEICERESL
U TA FNEBTIETHD [XFAT 1) BhbyTERRESNET. R ERHEY v
Nwesp X, ~— RlK, EIN—FHROERE, Y7 8XFTAT L OXFALT 4 OE
FHEZ H/ME L £,

windows RRTCIL, F—DNED “wespout” EWIHLARIOMAT V=27 FELTH
SiEsi, GUI MO T LI ENTEET.

12.7 fR7 7 A VDR FMT IR ETR NI

oe
oe

oe
o

MATRICES

o\°
o\°
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THE DEIE, b7 LT ) X2 1R 31T 2 /T DA RSy DE S R S h
TWET. ZOHNE, TV THIMTHIZ ER LG AICOREELL £3. FHEOFIT
X, PEEMESIFIPFELRNDT, 7 7 A MIXZOHBITHE L EEA.
B BAplE LT, ROBIEICKHT 27 7 A NVEBZET.

BME X+ X,

eSO

2
1 X

2

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

o0 o0 oP
o0 e oo

MATRICES
NAME VALUE
M# 1 X[1,1] 1.414215

=
fey

2 X[1,2] 1.000000
3 X[2,1] 0.707107

=
fey

VALUE 1% [&AT8I0ME) 2R L TVWET.
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NUOPT D& E T LT Y X A

ARETIL, NUOPT T o HFHOTE HEHFHEIEOHEFH, NUOPT MMEZ TWbD 7TV

Y XALzFZEL, TENOOMGEAREEXET. o, TATY ALORESTIESRL
£7.

13.1 HHEHERE—E
NUOPT TiE, LATDO X ) REEFHEMEEZR VS Z T ET.

LP (Linear Programming:#REEFHEIRIRE)
BB L IR T X CTRIETH HET, BEEREEERVHDOTT.

MILP (Mixed Integer Linear Programming:{R&3EHEHHE)
HRREE L XN T X THRIE T, BEEREZZLHOTY. MIP (Mixed
Integer Programming) &FREN D Z & H LW TT.

¢ MIQP (Mixed Integer Quadratic Programming:{R&¥EH —WREHHEE)
HIRRDN T _CTRIE, BRI kBT, BEAER A G LD TT.

¢ MINLP (Mixed Integer Nonlinear Programming:iBOTEEIEREHEI-E)
HilF RIS KOV H BIBIEDSIERRE CREEEH A G THH DT .

¢ CQP (Convex Quadratic Programming:fh K& E[HRE)
HROBIE A 7 —RBA%EL, #IRER T _RTRIETH L b O (7272 L, BB
HFOELT TN BB ORE/MEuIZREETE D) TT.

¢ CP (Convex Programming:&%‘@ﬁﬁ%ﬁ)
HAUBIEL, HFICIERIE R b OB E N TWE T2, FATRMRERERN T, BN
PR D5 DT T T 72 A RIBIE D /MBI IAE TE HRE T
I TREBEEAMIEE RV bOEEVET.
PIEEEREFE S MFHEBEO —H T2, ZZIZIEEDETA.

¢ NLP (Nonlinear Programming:FEEREFHEIF-E)
ERELISNC, B R S D — O IERIE T EI T,

¢ SDP (SemiDefinite Programing:-I1EEfE At &)

AL AT A
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ATHN D EEAE KD 2 & e E i R T

¢ NLSDP (NonLinear SemiDefinite Programing:FEHRIE 2 IE M EHE)
1THNONTEEERIKI 25 7, e300 BEYREE - #IUIERIBEN & £ 5 S

¢ WCSP (Weighted Constraint Satisfaction Problem: B AfF X HlRFE B )
&2 HADMNIZHIRI G &2 22 2 X AR T HIOICIEE ED XL HITEID BT
5L B ERES DT fRI TR Y 1N wesp 1280 @I 2155
ZEIRTEET.

¢ RCPSP (Resource Constrained Project Scheduling Problem:&IERHIFIfF
AV a— 7RE)
—EDOEIRHFIO T T, WD LIVIAFEDBAL - & TR Z R EST HRETT. —
frOBELEHEEE (MILP) & LTRE$ 2 2 & bARE TR, FRARiEEIT O
R E R 2= TRIE Y LR repsp IZ XV EIERICFELT AT BEMR & 15
LILENTEET.

13.2 7Y A h—E&E

NUOPT XA TDO LI R T7 T Y R hEHzx CWET. A LofEELlE, 703U X
LERETDHERICHWET. Iy aNOfifEA L, EER Y METHOD & LTHIEN
5HOTT.

¢ simplex :HKJE (SIMPLEX)

M ENEDRE L L TEHE BB TWD HFIETT. KBRS CIIN AL
HERICH Y £T 03, FIRERJEMA R E  JRBANCNAIE /SN RIEL Y b SR T
kR

BHERZGOMEICT L THRET 2 &, §REL SRRERE (Branch and
bound method) & W HFSHD 2TV IR LIT-> T, IO RIED & 5 B fiE
2RO ET. KBRS W TR L E R 555121, "cross:on" EFRE L
THRENL DY B AT — "= N5 DRFEFTT.

¢ asqgp :AZNKIE (ACTIVE SET QP)
BARIE & ARR, A 720t ZRGHIEIE O BB MRE T, 1 AR LL B o REUERI
BT, —BICHNAYE (ERREEZRIE (Line Search Method)) 12450 F7°73,
* BRI THIKIK OB I H (2D 200y (1/10 AT Hé

AL AT A
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- BRI D~ > BITHINEITIICTH 256G
WIENRER Y b EdE»OERE T, £, BEGHEEICHEL TnD DT,
BEHNEENTND D RETEMEZ R 2N TEET. "cross:on" & 15
ETDHZETHRIENDDZ B ZAF—N"—=% N5 Z LR TE 50T, KEMRME
(R LR i R0 D T e A TEET

higher :##EFHEIMBEEH AN ML (HIGHER ORDER)
FRIEEHENE IR L L 72 N AGE T, KRB aH B E 0L & L i3k b @i T
T HRIE LGEY, AIRERSEARIIRE Y S8 AL

lipm : CETAR) ERRERZRIE (LINE_SEARCH_IPM)
lepm :[EMERIRIMFIE (LINE_SEARCH EPM)
line : (IHAR) EMERRANKIL (LINE SEARCH)

— 0D I RELC 3 FTRE 7 NI « S RIE T, BB TH D 2 Ebho
TV DHEITIIEFEEBIE LY b EE T @R WHEIF OIS L TR 2200
WAL (Lipm), FhaiiE (lepm) (ZRIREICE L C Ay B WIIHMEA S ST
DHEVHANTHD ZEPRINTHWET. HRONAE (Line) X, LARTO/N—
TartDBEEWMBHEEICIHAL EE W (Ver. 7 RTOMN A line & Ver. 8
PUIBE DN AL 1ipm TIiE, AV » FREEOERNE TR >TEY £T0OT, HR
AR CIX R DRERE G DHAENRH Y 7).

bfgs :#==— b5 (BFGS_LINE SEARCH)
W= o — PR L > TR Z RO DNRIETT . "bigs”id~y EITHID
PRATH 2 BATHIE L CRFFLET DT, /IMRME (50 ~500 ZHLLT) 223680 Rf
R LTV E T

tipm : CHTAR) (SHEAEIEAN AL (TRUST REGION IPM)

tepm (SRS AL (TRUST _REGION_EPM)

trust : (IHiR) {EMEEBGENSE (TRUST_REGION)
KB b O % & o — i O IR F i R 38 A wTRE 22 NURIE - Sk T d. igIA
WEIBH ORI L TR OB NAE (tipm), AAAIE (tepm) (ERIEICK L
THIR B OWHIHIEA RO TV DIEAICHES TH D Z LR INTHET. [BR
DN EIE (trust) 1X, PETONR—=Y 2 v EOBEEROHAICTAHALL ZEWN

(Ver.7 LARIOWNEIE trust & Ver.8 LAROWAIE tipm Tk, AV » M D

ERVLE TR TRV ETOT, FREBRTIIRALDEREEZDHENTE
WET).

AL AT A
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¢ lsgp :ELBRERFRIEICHED < B “IREIEE (LINE_SEARCH_SQP)
W= o — B RIS Ko TR ECE SR 2 Bk ZIREHENE TT. /IR (50~
100 ZBHUAT) Z2IEMIEF RIS # LTV ES
IREIC X o TILEARRR N AIE/Sh R0 (Lipm/lepm/line) XV HREMITEY
WEORWEZES ZERTEET.

¢ tsgp ASFEENEAIZIED < BR ZREHEIVE (TRUST _REGION SQP)
TFERERE A £ O F E VD BER IREHETE T KBRS D2 G —fROIER
TR E A FTRE R AT, —RICHARIE L Y RT3, REICE - T
FRRIEL D bREMIS, KVKBEORWRZES Z LR TEET.
O LD HHEFIRE NS WG EITIINAE /S A (tipm/tepm/trust) X
D bEERGERH Y ET

¢ lsdp :#UEHIEEMER BRI 2 IO N RE
HRIE O B TEAE R RIS 2 O NRIE T BB - flFo=Uc Bl %
HIIME THLMERHY £, WEHTAY v MEKOFRZITHEEA.

¢ csdp :PIEEE R FE R 6 2 N AR
B BN M IERRIE BIEC, BRI D3 BRIE 72 2- IE E A A B R 5 2 F2 80k N Rk
TY. ZOFHOMEE, P EEEHEMECTRRT L2 enTEETN, 20
FERo T HNERITKFETEET. WEHTAY v FEEROFFEZIT 9 52 1sdp
LR FET.

¢ gnsdp :#E= = — hEE AW TOERUE IR E BRI D ERCE N A
H A B - HlRI A IR LS B3 2 IR E Rl R 6 2 ERCE N RIE T
T AUy FEAROBETZRIAET 272012, Ema— P UEZFIHLTHET.

* trsdp :fFHEBEEGEEZ M2 IERUE R E B R RIS 3 2 TR0 aRE
B HOBEHC - iR AU IR AN HER 9~ % e IR il w e R R 64 2 RO RIE T
T AUy FEROBET 2 MRGET 572012, FEEHRELZFAHLTWET. oo
— FARIZES < HGE (ansdp) KV HBEORE RMEEZRY F O FENRTE £

* wesp :HFITERRIE Y LN (WCSP)

HESRY: TRk ) 7 —7 ORI X 5 HIK e Ik 4 5 7 v =
UALTY. BT LORERENRED DT TIIH Y AN, KB R BEHGE

AL AT A
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UKL, HERICEEICEIT AR GO 2RO Z ENTEET.
BHEB O I %G T, 2OT X TCOELIT ERE TRN & 5 RIS L TOHAFL)
T, BRREE, HIRNRICESZRET D 2 LA TEET. HIRNOEZITIT, ~—
RK, &I — K, V7 MO =fEE1H Y £7.

¢ rcpsp (EAFRHFIFE AP a2 —Y o FRE Y LN (RCPSP)
FEKT: TREfRR T V) 7 —T OBRIC L 2 BIREE A7y Y a—Y v
JHBEICHT 2703 ) ALTT. ERGIKOT, kD bNTAEEDBL - #& T
G PR ET HRIEOFEIT AR & BRI RO D Z LN TEET. repsp DL
Bz o> TIXMEZ SIMPLE Ok 7 7 AZ AW TR TA2MERH Y £7. T
Rz D i/ IMUIRE &, BN IMERTBEZ | O Z L3 TEET. A 245 0 BRI
XY 7 MK, #BEEZH S BT — RERIOARERTE 7.

¢ global : KRR T V=Y X A (GLOBAL)

— X OIERRTEF I RE £ 7o 1%, B R B IR R TR ISR L, ORI 72 A
WE A RO D Z LN TEET. NUOPT M2 TV AMMOIERIEFHENET LI Y X
A (bfgs, trust) Tk, RETHZR M2 )19 2 FREMER H D DITxt L, Z Ofif
EIIRIB e fciifif 2 5- 2 £3. 72720, MEfEICE S R EEEZITTWE T
DT, FHEEEREZ S HE LET. BB E O /N C OO BRI
LTWEST. A7) XLDOERFTICELTIE NLP £V =2 —/v BT
NUOPT/Global AA#ETY. NUOPT/Global i3HMHET KA ThHY, BIREA
DHLEERY ET.

¢ DFO : HAYBIEOBAER BN WE RIS T 2703 X4
HEBIEUZ DWW T ARBLN R EE D 5\ IIM BT 2 1EME V25 2 L3k
IR D TR A B E IR NI R N R E T KT AT Y A LD
FEITIZE L CiX NLP E¥ 22—/ K NUOPT/DFO 2SWME T . NUOPT/DFO X
HET Ao ThHY, BIRBANKELZRY 9. 72, NUOPT/DFO O ZFIAK
EBE LTI NnuopT/DFO R A FI 28R T SV,

NUOPT D7 /L= VY R A%, SIMPLE Titik &2 BAYELEL, #HIK CIHAESER L OLL
ToEHKEzHWERENZbDEYR—FLET.

RS HEE L 2T 4
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+ -
sin cos
sec csc
sinh cosh

sech coth
atan2 hypot
exp log

ceil floor

/

tan
cot
tanh
asech
erf
loglO
fabs

asin
asec
asinh

acsch

pow

fmod

acos
acsc
acosh

acoth

sqgrt

atan
acot

atanh

erf BEUL N—T a9 WHEEAINT, U ADEERKTT.

2

T

erf (x) =

S

¢ iisDetect :EITRAREMERITORET VI Y XL

je*dt ,  Xe[—o0,0]

FFRROTATY XNERY, KT Y ZLTHEHEFEEEL R 2D H 0T
EHY FHA. A7) X LIE NUOPT (25 2 BTN EAT AR AR &fIE &
nieo, BERICEZ L, EITRATREMEDRIK & 72> TW DKM (TE 572

ROVt o) Z25E L 3. BIEFHEEE (Lp),

R ELFHERIE (MILP)

WZOAHBEHTEXET. NI TIHEARELZBED K LERH L TWET.  iis 1340
ZETIT on 1T/ TWVWET.

RS HEE L 2T 4



141

13.3 FHHBEREEE T AHIT Y X LAORG

PAFIE,  NUuoPT THUY W FTREZRBPHEIHIFIEE &, NUOPT M TWA T /=Y
AL DORIGE—E T,
KONEIL
O KbELTND
A AT E DNIERE

--  HEATER
wRLET.
Lp MIL MIQ MINL CQP CP NLP SDP NLSD RCPS
P P P P P
simplex O O - - - -— - —— — A
asqgp o -- O -- O - - - - _
higher o -- - - - -— - - —— —
lipm/lepm/1li A -- -— - O O -- - — -
ne
bfgs/1lbfgs A -— = - — A O - - __
tipm/tepm/tr A -- -- - - A O _— — __
ust
lsap A - = - A O O - - -
tsgp AN A O O - - -
1sdp JANES -- -- A FANNIEE O -- -
csdp AN -- -- A A - O -- -
gnsdp AN -- -- A A A A O --
trsdp AN -- -- A A A A O --
wCsp -- O O* O* - == = == == —
global A A A @) A A O O O A
DFO A - -= - AA O —- - _
rcpsp -—- - - -- - -— - - -- O
iisDetect O A A A AA A - - __

wesp (ZO*LH D 925, 0-1 BEEHLHEBAERO A2 FRRMEICK L TEM T
S ET. ERAKEGTRED WV EIR & FRZ Rz 0B 2 & eI 130
TEEHA. ZHEETIW.

RS HEE L 2T 4
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13.4 73 Y R LADREHIE

TNTY XNERETDHEC

- {—%/1/774’/1/7\]“6?5713*?675&
¢ TG A—X2T 57 A4)L nuopt.prm NTFET D HikE

DB RHY FF. FRE

T3y X LA—EI

TRER T LY L4 DO—EL, UTO@EY TF. Zhix 4.2
BiFs37103) X0 R_H LA ER—"TY. 72721, dFo I L TiX

BT HERRRAT-O ZOFETIIEETCEERADOTIEET XV,

TN XL HAGE

simplex HRYEE (F 0 RERE)

asqp A BhflF A

higher BRI a1 1 5 N A

lipm CBTIR)  IECRRER SR N s

lepm ELBRIR SR AN ik

line (IHAR) ECRRER RN A

bfgs o= o — F Ik

tipm CBriR) 15 #E AR PN RS

tepm EHEmES A

trust (IHAR) A5 R BRI PN i

1sqp BRI SR & I L 72 IR R G

tsqp {5 FE RN & I L 72 8RR i

1sdp TR 1E e A 1 R R 5 % R0 PN S TE

csdp oA I E B R L 03 D RN R

ansdp Y= o — b U ¥E A O T2 IERRE  E E I R
I RELZ et 3 2 F2 BORE N i

trsdp 1SR SEIOE 2 U T FERR 2 15 E il 5 i 5
(T2 FBe N

wcsp HR 78 e R LN

rcpsp BIFRHISZE R a—Y TR AN

global Kb 7 v = U X A

EFNVT 7 A VN TIRE

RS HEE L 2T 4
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options.method = “T /I Y X LL”;

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

method: 7 /L3 U X4

LFOBITIE, 743U XA simplex (BAKIE) #2ZNENET LT 7 ANVND, B
HBUVNINTGA—=Z T 7 A LI RELTWET.
TTNT 7 A INVNTRET S HE

options.method = “simplex”;

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

method:simplex

FATARFTREMEMRHI T L T U X iisDetect O EMIRICIL, BIOREFIENHES
NTWET. 2661,

¢ ETFTNT 7 A NVNTHRET 2 HIE

¢ RTA—HT 57 A)L nuopt.prm WTRET 5 Hik
DY RHY ET

ETFTNT 7 A NVNTHRET 2 HIE

options.iisDetect = “off”;

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

param:iis=off

13.5 7 3Y X A0 BERRIR

TN TY X LORE & HRICITD R WESAIZIX. NUOPT I AT SN ZMEONEN S
HEIIC T LI ) XAZBRLEST. (TAIY XA0HERER)

WH7ZLITY XA ) E HYE

simplex BAELIS T TR TR E S A G e
asgp LRI CUER SIS C¥ Sy
higher REER N R CTHRRIE TR A S & & & 7a
WCSp

DiscreteVariable, selection Z&ip

rcpsp Activity,ResourceRequire,

RS HEE L 2T 4
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ResourceCapacity Z&te

1sdp BA% 4 CRUE T IR BRI & & e

csdp H BRI C©, BB O IEEMEIFK & & e
trsdp RSO EEMERI & & Te

tipm RSN

RO XD 725G, MINCRET D& LD LWRRNFLNL /RN H Y £

13.5.1 BEEERES T TV IR ERE

BHBELNE EN TV DIEBIEFTRIBE OSEIE, PIMRRE asgp 130 kG HE-
ThihiE=7—%RLET.

RIEHI R #EE global 7 A V& A VA M=/ I TWAEEITIE, KIRBIEE L7 v
=Y XL global BNERGAENH Y 7.

o, BEEEBTNTO— 12 THIUE, HIKFTRMEY VN wesp bAEDTT.

13.5.2 BEERD S £hRWIERG R ERE

BRI E N OVIRIEFTEBEOS A, 7 7 4V F CIINARIEIC X 2 (SRS
(tipm) &720 F9%, MIEMN RGEIE (HOBEOR kB OBA, FRCE
BT AT OHIFI RO R ORI IT A DKL asap WARIZREALHY £
7.

Al CAEEMEIE CHAMRE tepm RIHRONSIE trust , BIKR IREHHEITE tsgp &
AnsZ b TEET. Sk tepm RIS L CHEMEWIIEIS O TN D
BAECADNTHDLZ EDXREINTHWET. BRONAE trust 1%, DEION—T 3k
DESZWMDLGAEIC TR ISV, BR ZIREHHEE tsap (A TRMAZFTES 57—
A2AHTZINETHR, ROHEERIEMERELEZIT I HIETT.

13.5.3 43 ERIE

PYEFEIRRELS S U CIRERIEREEZ W R —RICEETT O T, IERE2 N & 8
NINTHH L D> TWABIEEIZIE (SIMPLE 1ZPh Th A0 Z HEHETXERA) &L
TWTNDPDERIEREZRELTCFEY. BERBEDTELDON lipm TY.

13.6 7 0 A F—/3—

MG ERE 1P ) DDA WIE WREFEME ( op ) IZHR L TIX, NAE

RS HEE L 2T 4
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( higher/lipm/lepm/line/bfgs/tipm/tepm/trust )IZ K> THLNT-MOIER
LI UTHREZREI TS, /7 rAA— "= EIND FIEEZHWS Z ENTEET.
REWLFEICB L TRED RWRZ G L ITIXZ O HIER R A TT.
I U AF—/N—%AT D ToDITIINRIED FIELRE LIS, UTOX ) ITHEELET.
ETNT 7 A VCEEIR T B Ik

”»

options.crossover = “on”;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D FHiE

Cross:on

RS HEE L 2T 4
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14. RTA—FRE

RT A—HIE, NUOPT ORMEENELZ LV MN KT L7200 DTY. NI A—X
ERATZLICRY, 7Y XLAORRS, L OGIE, & TRIFOFE R E %
ITOFENTEET. SIMPLE ET /MIHBLT 2EE Y 7 A Parameter &IXMEBIRTT .
RT A= R B ET D IIEICITRO @0 OFERH Y £

1. ETAT7 7 ANHPICEERT S

2. NTA—=HKT57A)V nuopt.prm (ZFLikT D

ax FIA4 06 NUOPT ZFMT 286, MATDOHEEZRND ZENTE XN,
GUI 7°5 NUOPT ZFIMT 258, 1 OHEOHMNDL ZENTEET.

PRI A=HOPZIE, 2 OFETLMFATERWEROLOBFELET

R A—RIGEDHA LIZHA, /87 A—H% 7 74 )V nuopt..prm NSIRET D HIED
T SIET.

14.1 X7 A—4 7 714 )V nuopt.prm

INTG A=K T 7 AL nuopt.prm EWVILRTTRITIVIZRD FHA.
INTA—=BT 7 A NVOEHEDITIX begin , H&EDITIX end THLIMENRHY £7.
end ORITLTEATLRITNITRD £HA. ROFNE, FITMHIREN LI TVRN,

B OMHRNTA—=2 T 7 A VL TT.

begin

end

begin & end DOEIZKFH/ T A—FDREXITO) T EMNTEET. ROHFITIZT v
FYXAE L THRE simplex ZfELTWET.

begin
method:simplex

end

T A= TEARL, = THRETAHAE LDV 3. ROFITIE, FIEEMGEE
1077 [cRELTWET.
begin

crit:eps=1.0e-12

end

INTA=Z T 7 A NPT AR=ZAZWEANDLFENTEET. RO, LD

RS HEE L 2T 4
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Bl L F CERTY.

begin

crit : eps = 1.0e-12

end

RTIRA—=RT 7 ANV, BEONRTA—FERETHHELTEET. UTFOHITIL, &
144 107 IR EL, T3 Y XAICHIEEEHE AN AL higher 2R EL TV E
=

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

end

ITEADOYAT AX VAT * 1%, ZOTNRaAL ML THDIZEEEWRLET. HlxX
OB TIE 3 ITHD method:hihger MNEiAAENEHA.

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

end

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

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

D XD RFE/ AR SN TOET.

NG A= T 7 A NPGIAENTGE, BEHIIFI AT A =27 7 4 V& FIRA
NEZEHRTAYE—VERNBRRRINET. NTA—=FT7 A NVFD%EH, a X
MIEEINET. LTI, RTA—F 77 A BGRAENTZGEOH BT

INTA=HT 7 AL

begin

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

end

PR )

RS HEE L 2T 4
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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 >

RS HEE L 2T 4
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14. 2 BRI A—F

AT, KTV AU XZDIKAFE LRV T A= ZIZOWTHFR L 7.

14.2.1 7L 3Y XLDREIR

NWIA=BZZHNTT NI ALERETHENRTEET.

TAFY XL H A

simplex HiRiE (31 REE)

asgp GRS

higher PRI E 1) 5 PN A

lipm CBThR)  ELRRER SR N ik

lepm [ELHRER IR Sh i

line (IHRR) EHBRERSR N RIS

bfgs W= a— bk

tipm CBriR) 15 # AR PN RS

tepm (B HEBEIR SN T

trust (IHRR) 15 #EBEIE N RS

lsap EARER 2R U2k IR e EE

tsqp R 2 R U 7o 38R kGG L

lsdp PRI - E e B R i R L %9 2 0N RE
csdp TR E R R RE LS R 2 B0 N A
qnsdp Y= o — b U EZE RO T JERRIE - IE E I 5 1

[N R 2 RO N ARTE
{5 RE R I & O 72 RO e 1E GE AR R ) )

trsdp
(29 % TV N RIE
wcsp A FE 2 R E Y LN
repsh ERHOM & 2P 2= v Z R Y N
global Kb 7 LT Y XA

ETNT 7 A VINTIRET D ik

options.method = “T /T Y XALL”;

INT A—HT 7 A )L nuopt.prm WTIRET D HiE

RS HEE L 2T 4
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method: 7 /L3 U X%

LFOBITIE, 743U XA simplex (BAKIE) 2ZNENET LT 7 ANND, B
HBUWNINTGA—=Z T 7 A LI RELTWET.
TTNVT 7 A IVNTIRET 5 HiE

options.method = “simplex”;

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

method:simplex

FITARAREMERRH 7 /L Y XA iisDetect DOFREMRICIE, HOREFENHAES
NTWET.
ETNVT 7 A NVNTIRET D HiE

options.iisDetect = “off”;

INT A—HT 7 A )L nuopt.prm WTRET 5 Hik

param:iis=off

14.2.2 EHEH IHIE

F 7 F ) NEED NUOPT I, EMEH HIZKRMIEREESRL, 774V (EF L
4.sol) ZERLET. NIA—FEMNLET, ZhbziiflTEEzTS.

FRUE TN £ 2 SRIRTEROF R ZMfI 51201%, RO XS ICRE L £,
TTNT 7 A IRLIRT B Ik

options.outputMode = "silent";

INTG A—HT 57 A )V nuopt.prm {ZFET B HiE

output:mode=silent

14.2.3 &7 7 A VHAHIE

NRIA=RERNTIRT 7 A VOHFE=MET5120%, kRO X H ik LES.
ETINT 7 A IEIRT B iR

options.outfilename = " NULL ";

RS HEE L 2T 4
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INT A—HK T 7 A )V nuopt.prm (ZFREakT B FHik

output:name= NULL

NI A=HERANT, HOENDMT77ANVDT 7 ANZEEETH L TEET.
EFILT 7 A VIZERIR T B Tk

options.outfilename = "7 7 AIVE";

INT A—H T 7 A )V nuopt.prm (ZFEakT B FHik

output:name=7 7 A /L4

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

14.37 V3 AABHED/INTG A—H

AETIZEHEOT LAY RABRBAUFBIZOBRENI2/NT A—HEL, FOHEEIZON
TR L £,

14.3.1 B EREEANAYE ( higher ) /EAERLE ( lipm/lepm/line ) /&
W WEEE ( 1sqp/tsqp ) /FEEEFHEERANR
#% ( lsdp/csdp/qnsdp/trsdp ) IZEZR/NT A—

b4
LIF, MIEEHE RS AR D RGN 8T A— AL, ZFDREIC OV TR
LET
o« A=Y

TNAY RALEHNRELLSREICEBESE 2720, BRREE, X, 28icEiE
HERERLDWENA—V T T, ZONRTA—ZXENETOIDEDPERET D
HLOTT.

ETINT 7 A AZFIR T B ik

13 » .,

options.scaling = “on’;

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

scaling:on

o HIKIEA~D Y v 24— "— (BIEEHEH WAL higher OH)
COREEITY &, NAIRIZ L > THONTMOEREZ S &1 L THIRELEENT

RS HEE L 2T 4
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HZENTEET. REMEMEICE L CARBREMEZ S D ICIX DT ENRRER AR
<.
EFILT 7 A VIZERIR T B Tk

”»

options.crossover = “on”;

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

Cross:on

o EIRIE
IR E UTHWW 2 BlPE SR DFRZE T, FlifESR M DR AN Z DOELL T2 72
ST xIL, FHEMNIURLEE A L TREFEEZKTLET.
ETIVT 7 A INIREIR T B ik

options.eps = 1.0e-8;

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

crit:eps=1.0e-8

o pE R ERR
ISR & LTHW S BUERHE ORI O LR T }i@@%w)—f7zwv Ml 150
BlE 72> TWET. KEREED Z ORI EZ B 725G 3R G onRnolo & 2
72 L Tx T — (<<NUOPT 10>> IPM iteration limit exceeded.)%&H{/J1L
F9. BIKR IREHEIVE ( 1sgp/tsap ) EHWEEAIZIZT T — (<<NUOPT 40>>
SQP iteration limit exceeded.)ZH/ILET.

ETNT 7 A IR T S

options.maxitn = 150;

INTG A—HT 7 A )V nuopt.prm {ZFEHT D HE

crit:maxitn=150

o WEIEOFEITRAREMESRT VT 4 — (UhsE lepm/tepm D &)
FIREAS EAT R ATREICIE T WSS, S RIEIIAREXER 2 S 2 Wix 5 2 %
FREMEDN® D £ (K<KNUOPT 55>> exterior solution obtained.) . &0
EORBAEITIE, NTA—H exrho &7 74/ P IV bRE SBEET D LAFHT

RS HEE L 2T 4
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LRt H Y £79. MBENFEITARERY AT, exrho HNRE WV & RAEICH A
MIND =AY £T. WRIEIZHASTHRIED T +—~ U ARENGEITIE
exrho Z®H X TCTFIFTIITLTHLDL 2D HETT. exrho OHWEEM
X 1.0e3 TY.

ETNT 7 A VCEEIR T B Ik

options.exrho = 1.0e3;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D FHiE

param:exrho=1.0e3

14.3.2 BfK¥E ( simplex) /ARHIFINE ( asqp ) ICERRNT A—F

o« A=Yy
TN XALERRILSBECEMMESE L7720, BB, #lH, 28 EiiE
ERLDWENA—V T TE. ZONRTA—ZXENETODEDPERET D
HLOTT.

ETINT 7 A VAR T D ik

13 ”»”

options.scaling = “on”;

INT A—HT 7 A )L nuopt.prm |ZFEahT B FHiE

scaling:on

¢ PO EBOIEFMHEICET L LT R
AHEOEILEIFICHVC D BB (% RO T T4 R) OFHEMTYT (ZOfELL
TOfodEEEELZBELET). told OFMIMHEIX 1.0e-6 TT.

ETINT 7 A IR T S I

options.told = 1.0e-6;

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

simplex:told=1.0e-6

o R MO EZORREMHIEICETS LT X
FHEOEIEEMFICHWAER O ETRIEKHEMTY. ZOEL FOEHHEICEET

RS HEE L 2T 4
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5 FETRERAZERLET. tolx OUHIEIX 1.0e-8 TI.
EFILT 7 A VIZERIR T B Tk

options.tolx = 1.0e-8;

INT A—H T 7 A )V nuopt.prm (ZFEakT B Hik

simplex:tolx=1.0e-8

14. 3.3 HFTR TNV Y XA ( wesp/rcpsp) ICBRNR/NT A—4

BT — e P—FIZXDHIFTRET VTV XL ( wesp/repsp ) FHiE TX 570K
BT D2 NTNN—DRD D &V FET, MERKEMRZ KDDL OTIEHY FHA.

o fAE R IR

FIEFMEO—>2Th S, RERF LREZFRE L ET. MIHEREME -1 1%, EHIRZEE
LET.

ETINT 7 A VAR T D ik

options.maxitn = -1;

INT A—H T 7 A )L nuopt.prm (ZFEahT B HiE

crit:maxitn=-1

o GHERF LR

FIERFEDO—2>Th 5, FHRERFH ERZHRELET. MIHREME -1 1%, HEHIRAZ%
LET.

ETINT 7 A WAZFIR T B ik

options.maxtim = -1;

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

crit:maxtim=-1

* KRN BEAHERE

/XF A —H defaultConstraintWeight ZHAWVWD &, TF V7 7 A /L THIT HH
FMABRTIC—RICEAEZRE TS ET. ROBITIE, —RICESR 12 OV 7 MK ZHEE
LCWEJ. defaultConstraintWeight DfEIX, TFT N7 7 A VN TORRE T

RS HEE L 2T 4
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F9.
ETEFILT 7 AILHN

options.defaultConstraintWeight = 12;

defaultConstraintWeight I 0 Z&ETH &, N— R E LTHbILET.
defaultConstraintWeight OWHFREMEIL 0 TT.

defaultConstraintWeight & Constraint B8#t ( hardConstraint PB9%%,
semiHardConstraint PE%X, softConstraint BE¥0) MNEIA L7236, BREDEL
SET.

o HHBEHMOELHE

BB %k D &EAILT/NT A —HF defaultObjectiveWeight T E L £ 7.
defaultObjectiveWeight DfEIE, TF /LT 7 A LN TOLHFRETEET. KROBIT
%, BRIBAROEARIZ 5 ZHEEL TWET.

ETNT 7 AN

options.defaultObjectiveWeight = 5;

XT A—H defaultObjectiveWeight DWW EMIX 1 T

o HHYBH D BIEERE (wesp DH)
HEEME target OfEIL, /XT7 A —4# defaultObjectiveTarget TIRETH I &N
TEET.

options.defaultObjectiveTarget = 5; // wcsp DHEFL

Objective DH|IHTD target L, /NT A—# defaultObjectiveTarget D
ERHEA L2 AE1E, Objective OFIEDEOHIMESINET. BHIEMHE target @
PIWIREMEIZ 0 TY9. ZDO/XF A —X X rcpsp IZITERTT.

o PR RCRE LA T 5 SR AR O il

WA R I ABE T D 8L A AT D720 DfE () ZfETHZ N TEET. A
B a—V AT ¢ 7 ARETIINEER SIS DN DO REECRET 2 2 L3
LbNTHY, PIHEZEE T L2128 T, KOVRWERZITHI ZLENHIFRFCEET.
G2 ET A7 O DfEIZ wespRandomSeed THRET A ENTEET.

options.wcspRandomSeed = 3;

IR A BRI A 9~ 2 BLBCE E OO E L 1 T,
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o FHE[EEK

-i wcspRandomSeed TilkX7-i@ b, #IWIfEA LR 3252 LI L > TREMIZED
NDIRNZEALT D2 LWV £, WIHIRAERIHIAEN 3 25822 E LHE2iE< 2 &
WC R o THROGE A LT 5 Z EnMfFSNET. FHEEENIE wespTryCount THRET
HTENTEET.

options.wcspTryCount = 5;

AR R BRI BOE LIS a1, WM IV 2 8Lz A H L, fE LT
EECRAEZATV, ZOHF TR S JWRREZ BBIRNIZER L ET. SHREROMHEREITX 1 T
7.

o HIKFER 7 = — XZBT HFHAERH LR

= RRF T o RO I N— RRFLT B3> TN D 7 = — X OFHREEH LR T
T HIRIFRR 7 = —XCBIT DRI LROMEZRE Lo 5E, & LIRFFFABZ T
HN— R eI N— RXFUT 4 B T DG EITIEHERK T LET. NI —
RetBIN—RXF AT 2RELHAIE, KHZYEy LT 5 maxtim TR
ELERMEMBOBBEZITVWET. HIHAER T = — X BT 2 ERM ERIX
wcspPhaseOneMaxtime CIEETHI EMNTEXET.

options.wcspPhaseOneMaxtime = 60;

-1 ZRE LSS, ERREMRSNET. SR 7 = — X217 DR LR
DFEREIE -1 T

o fiFE SB[ 9R8 7 L R L R

FRSER SN T OIEE LICR A RIET 2 LR Z/& T LET. KEEFECILEE
R ORBEILIER ICHE Lo T3, Zosez V2 L HLICAH e sRig 2175 2 &7
TExEJ. fEEHEMRERR LRI wespPhaseTwoMaxInterval CIRET D I &N
TEET.

options.wcspPhaseTwoMaxIntegerVal = 5;

1 ERE LB, MR & AR S AU E T MR R AR EIROAIMRE I 1
<.

14.3.4 BEGHEYE ( simplex/asqp )/ KWK E(L ( global ) IZHEBR/NT A—
5
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UFO/NT A =52 38K ( simplex ) /A#HKIE ( asgp )/ REEYFdEL
( global )%, BEEKZZTLRBIZOWTHEM LI, H25WIT KRB KIEL

( global ) ZIEHIZETHEIRIBEICKR L CHEH LGB ic OB/ TY .

INOEDOTNTY XNE, BEEEROBEE SN % — M LR 2 40 R L& 723
B, SERELEE NI AF— AT Lo T, BHEMNERMTFATRIRMOFE R, EITA
BEfE DB DR ZTT ) b OTT. AEMICEH LW T AICRTAMETH L0, #
BB D BB 72 5 RIFRE OBHEOREIC AT, & & & U TRERE DR N5 2

TE<HY £

Flo, TOGHEBREEE N AF—LDUE LD D/ E LT, RlfizRiA LT
e e & GE 3 5 £ CORFMAMEOBNLD 272 57, MEOMWEICKRES ELFEND &
WO ZENRBHY ET. BERIICIE, BOEBOMENEH CRITTLESY, —FH T
BEEBOMEE R OIZ—FRFLL EEZFTELZ0 ) 2N TV ET.

NUOPT (FHUERS DI D T DL ZMAIAT, TE DT ZRRMENLEICE T D
EIRFGRA—F T a—= T LTEYETH, bOWIMEEOMEICH L THIZRWD
REZRHBTZLIITETCRBYERA. TOYD, UTICTHRNT2/37 A—X 2 lEH
ETDHZEICEST, T7 40 FORETIEN 20 B2 FTE LM% X0 23R K < iR
RTEMTELZ L HRITHVEET. UTFTTIIRRVE BDONDIEICTF 2—= 7D
T DINT A =B TR LE T

UTFHBOEE DD, f T2 D S/ MEREE & RE L ET. & AEREIXE
MBS DT B2 W2 L Cl/IMEZ T > TV D 2 & LAl DT, BEIRIZFE U TTALLITIC
HTL D FRIEE ERIEE W) SHELZ SRS CRIRT 20BN H Y 5.

o UIBREHEED /T A —4

IR E LT HER N & D WITIRM M DR AR Lo xR &, 2 Ofifz,
BUERD LTV D FEITATREME D THYE (Z LA S <2 2 8 iTH 0 HRne
HERIICIRGE S LT M) 22 LR DIRBZITVET. BUERD LTV D ELT
AIREMR & FREDZENFITT & A lg Sz & X1, BITER BTV 5 AT ATBEMR
DIEMENTEH SNz L L, 73 ) XA LET.

BIRR AL, BEEIR 2T CTh A O BB RN (A REXNLFEOET) %
AL, FRMEZMHL BT, OREEDOIORE B 5 FE T, YIBRFm &
ZDIEETHEIE EA Y, SRIREETRYIEIET S 2 MRS E T2, M
ZTED LW O MBEOBEENERT 5720, BREOFHE I X MR» Sk, fiRE
ITREM OB RICHORDB D[RS H Y £, ZD/NT A —F FUIERNEm 2 0 2 2 i
BAEMBETHHLOTT. L LTI 0,1,2 OWTNDERD I ENTE, T 7%
U MEIE 1 (EHER 7R &) TF. 2 #RET DL, URFEHEZZOIIMNA D X ) I
20, 0 BERETDHEEMA 7L 720 FT.

AL AT A
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FATFTREMR IR L SN D DS, Fcl@tEn 72 032 GE] S VT IR L2V R T Z
DIRT A —=H 7% 2 \ZRET D DOPNRAIRATREMEN TS WE . — 5 THamEfgEH
MR < H O TV D HEEITIE, YIBREEOBMBFRE DA —/N—~y NZh o> T
WHFREERH Y ETOT, 0 ICHRETHORHMRLAELHV I, NUOPT IX
V12 M HIBINS D UIEREE ORI 2 Lo 7o, GIBRFH & Ay Z D1
ADHEITIoTHET. HRELTE LY (EEOEW) BEDONRT 3 —v R
M ELE LR, EIORETHEBRICE T TCWERBEO 7 3y —< 0 X ZIET L
TWAHAREMEIEH Y £9.vi1 K0 D vi2 OFNREBWVWEEK LD, clevel & 0
ICRELTRHLTAL a2 BEIO LET.

TTIVT 7 A IVIZERIR T B ik

options.clevel = 1;

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

branch:clevel=1

s ba—URT 4w I Y —F 2T LT A—X
B2 FEATATREMR &2 RIS 2 2 L 1T R EEDIR ZINE T 5 9 2 TR&EL
HERL £7. BAMMEOERZ —>T DBBYEICEE L TWo 72k & LTHEITA]
REfiR 22 15 2 D38 D3RR E T2, MO HFRMENRTRNG G 72 EIIXFAT AT
REfRDIEADBIFFICEL 2D ZLITHVHFRET. ba— U AT 4 v 7 ¥ —F LTk
Ff i 2 22 ECER LT, RERFATREMEZ RN/ -7 7 = 7 T
T ZOFEN D EHERT VUL, SEREEOIRBIMES 2, HH0EEVE
BRFATREMN LA ON D ATREMER B D £,
ERT A =X FIMABPAEFN VWD E 22—V AT 4 v I —FDFE
(rounding, feasibility Pump, neighbour search) IZZFNZEILEGL T
WET. 0 I TR, 1 1FAT9 VI ERE LR > TWET. £/, rounding IZ
BLTIE 2,3 aRETDHIENTE, ERREWVEETHIREREGS Y .
feaibility Pump & neighbour search (EXIRFRIE CERITAIBEMMNE LN
(S WIBEBIZRIRATY . BT~ BT B BHUED FEAT AT REMR DN 72 372 DB 72 WO [
AERNTNDIGAIZIE, BHZRAD & XWERP GO D ATRERH D £7.
— TR O/NE 7R REEE), HDWVITETARMENBECZ B &b
MBI LT, Ea—U 27 4 v 7 b —FIIRB720IED 0 RFH 2 REHIFT
BT LAREMERH Y £3. ZORRIIIIINOGDNRNTA—F%F T 0 LT, E
2=V RT 4 7 AP —F LD THATLIEEN. T 74/ MME NUOPT 23 24 12H)
W95 (ADfE) <.

AL AT A
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ETFINT 7 A IVZEIRT B iR

options.rounding = -1; // -1,0,1,2,3 Z@ERT&£F
options.feasPump = -1; // -1,0,1 Z&ERTEET
options.neighbourSearch = -1; // -1,0,1 Z®RTEET

INT A —HT7 7 A )L nuopt . prm (ZFLIR T D Hik

branch:round=-1 * -1,0,1,2,3 BN CTxFET
branch:feas=-1 * -1,0,1 ZERTEET
branch:neigh=-1 * -1,0,1 Z@EIRTEET

» PRBHES
RROWSERELET. 1 T2 LRSBRBERELZITVET. RKEWETHDIZ
E, BAMBERIZELS 8 7.
p A REXDICHRET D L ETREMMNR RO IC L, FTEAE Y AKX YR
HTY. 2D LI RGEITIT p=1 GRSEEER) LW IRENFNRGENRH Y
£7.

ETIVT 7 A INIREIR T B ik

options.p = 10;

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

branch:p=10

o RO ERER T A—
NUOPT I3 HeVE R OESIC, “nE TR EO AR finc 2o

gefensskE 2 &, T micrm s fus

fcut = finc _Af (%/J\{KF‘DEJE’:E)
fcut = finc +Af (%ﬁﬂﬁﬁﬁ%)

LEHLET. TAbBLBRE 5 TS BT b At DB RE O

TCHERERD 2 L ica 0 ET0T, Dra ko kE<@ETAILIckY, B

WEVRYIAEN, FHROFMEEOTZ ENFTE 7.
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L, FOBICHERE > RARE TH S = & IR CE EHA. ZOfENE D
PLEBRBWIERR WD & OLDMEEESNET.

AT 3 W% (addTocutofs) Z B ET 5 Hik, FRIEM D ML E

(rel addToCutoff) TRET DHEDZONHY £7. 7 7 4 /L MEITHGHE
1.0e-6, fHXHMHE 1.0e-4 T9. #akME (addToCutoff) Z&HET D HIE, LP &
T b DFHXHE (rel addToCutoff) TRETDHIED SR HV . 77
4V MEIZHEE 1.0e-6 TF. FMIMEIX 0 T
Mot 1.0e-6 LWV REIL, BHBEED 1.0e-6 REOSIINIZRbDE L
TEHRLCIWNWELEZ EITHYLET.

FARHIE LM 21 1.0e-4 FREEIZERET D ONREHEOLEHEYTT A, Lp &
fRBE DR L KE Ao TV L HAITIEREY REELZHL OTT 7 4

U MEE 0 Lo TWET. L RN EOREMFICIE TR UREOKRE &
ThoHGEITTAMNTT.

FERIE R 64~ 5 KISt (global) OFAICIE, HXMETHRET 2HE
DT 7V MEIX 1.0e-5 &0 ET. HMEDIREEZ T 52 LIXTEEHA.

o

TTI)IVT 7 A IVIZERIR T B ik

options.addToCutoff = 1.0e-6; // HaxHETHHE
options.rel addToCutoff = 1.0e-4; // FAXME THE (global TILMEL)

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

branch:add=1.0e-6 * o SeHE
branch:reladd=1.0e-4 * FAXME (global TIXEL)

¢ YD A

BV SEBRERRT A =2 OEFTCHM L7228 OEZTob 0T, BE
D (cutoff) X VEWRLINEZRNT &R ZRIBEIXIER ORISR NSH4 L
FT. Mo T, WUNIHRET D LHAOERAA ZENTEET. ZOMEE RN
LRI DG/ E < (RKAEIIEOSLAEIIRE L) RETDHIEL, BUID FRM4Z
L <, RBEOREIIHLS 20, FROFMITEY 7. MLIEELTEDLLE
TR REME/N 72\ (KKNUOPT16>> Infeasible MIP.) EWIH T T —(Z7/2 0 £T D
T, HENKLETT. PIHRETIHMbHREINTHEEA.

AL AT A
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EFILT 7 A VIZERIR T B Tk

options.cutoff = 1.0e-2;

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

branch:cutoff=1.0e-2

o SHRRERH] LRR
FHAERH O LR, FHEBLA) DR BALOFHE R 2N FHA R LR maxtim %
Wz5E, TRROTT—Avyt—UL & HICBIEE TCOREMZ ) L TERITEHK
TLET. (FEITARMB 20> TW WA LP(op)  FEMEOA DT
ERVET. E2, 0 UTOMETREL TV ARVDO LRI UEKICARY £9. ) FFR
RERI IS, ATAERCR A DREFIAR % 3R D 2 RERI AN By v E 3. PIHIRR & TRy
M ERZ2 LEZERT D -1 BPEREINTHET

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

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

EFI)IVT 7 AV ERRT B FE

options.maxtim = -1;

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

crit:maxtim=-1

o REHUIRE SRR
FATATRBMR O D EIRTF. 0 LUFIEERE L TV (EFIRR) LR T & RS
AWET. 1 ETHUE, EITRREMEZ 1 O RO TKRTT5, L0 ) 2 ENAREIC
720 FT. FHEBMGRIN D RO o T FATAIREFR OB maxintsol ##Ez D &, DL
TOXT—Avt—T L b, BIMEE COFTRREM A M I L THEITEK T LE
7.

<<NUOPT 37>> B&B terminated with given # of feasible.sol.

EFIVT 7 A I EIR T B FE

options.maxintsol = -1;
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INTG A —HT7 7 A )V nuopt.prm (ZFLIRT D FHiE

branch:maxintsol=-1

¢ IR RAE Y R

NUOPT READMMEHTHZLDOTELRRAETY BEZFHIRT H72DD/NNT A—
AT, Mo L CHRE L £, Hlx1X 1000 35L& 16B & LRETDHZ L AEK
L, 16B R IHAICFITHIFIE LET.
BOMERETDHE, VAT LATHMAARER A€ Y &% Y -maxmen LA FIZ7/2 5
e XIZHETEEIELELET. AV ERICE s TEITBEELESAICIE
NUOPT43 =T —7%, FATHEEMEN o7 TWRWIEEITIT NUoPT44 =T —73
WhEnEd. Zohe, BUEE COREMA ) U TETERT LET (F1TH
REFRDS LD o TW e WIS IITRERfEO O 1 & 720 £97) .

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

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

EFI)IVT 7 AV ERRT B FE

options.maxmem = -10;

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

branch:maxmem=-10

¢ EFFYEOF ¥ v Iz L HE I
ETFSMEDOX v » 70, FE LML FTE D5 GITMOEE 2 51E L ET.
7272L, gap =(LSYE - FHE) TY. gap (ZAMIBEEROEEOEITKFT S
TEIZTEETFIW. UFo=I—RNHNENTIEED £7.
FATHREMED R E > TELO T ETFRMEDO X ¥ » FITERERBETOT, Zo=x
T =TI L2 B I T EIT RO AN S v E T, PIHNREETIE, &%
2SN THWERTA.

£

<<NUOPT 45>> B&B gap reaches under the limit.

EFIVT 7 A NI ERR T B FHE

options.gaptol = 1.0e-2;
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INTG A —HT7 7 A )V nuopt.prm (ZFLIRT D FHiE

branch:gaptol=1.0e-2

14.4 MPS 7 7 A NMIZEATHHRE

ZOFETIE MPS 7 7 A VOMNIMEROIEEFTELMH L ET. MPS 7 7 A /M
LHIERENT A—ZTHRET DL, XTA—F 7 74 )V nuopt..prm & 5 HIED I
Dt TV ET.

MPS 7 7 A NINBRIBEE AT 25 8ICOHB/R L ET.

» J/ME, mRIEDTRE
MPS 7 7 A b giAib A TZRTE & B R O e/ MERTE /R KAERTE O W
E LTS ERELES. MERREIR/IMETT.

maximize

o BFET L4
I HIE MPS 7 7 A /VHIZHESL 0O RHS/BOUNDS/RANGE/ H BTN & 5 & X,
EEROFATHND bOEEELET.

T 74V NTIERMICE N b D L) £5.
mpsfile:rhs = X741
mpsfile:bou = XF4
mpsfile:ran = X741
mpsfile:obj = XF4

RHS T7L4)
BOUNDS 7 ~/L4)
RANGE 7 ~/L44)
HHIREEAT 7 ~v4)

—~ o~~~

FRRICELTEY T2 72RO bOBRFELRWEAICE, LTk )=
—nhEnET.

<<MPS FILE 13>> Specified rhs: RHS 7 —# 73l not found

<<MPS FILE 11>> Specified bound: BOUND 7 —# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 —# 7L not found.
<<MPS FILE 12>> Specified objective: HBIEEEIT4 not found

14.5 X5 A—F2—&

NUOPT TiXER[RE/R/NT A —H D—ETT.
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4R TR Default R
"silent", AN SIE— K
outputMode "normal"
"normal", [output:mode = normal]
"auto,
"lipm"’
"lepm",
"line",
"higher",
"tipm",
"tepm", ‘ . \
REET LT Y XA
"trust",
method "auto" [method:auto]
"bfgs",
"lbfgs",
"simplex",
"asqp",
"lsqp"’
"tsqp"
l'wcsp"
"rcpsp"
"off" A= T ELT D D
scaling "on"
"on" [scaling:on]
W RE D AR IR D e K
maxitn int 150
[crit:maxitn = 150]
3 (AR s
eps double H#ERE
[crit:eps = 1.0e-8]
HAINDUBRFm oD H
Z (0 IFEA L)
clevel 0/1/2 1 L
(S BERRETERE )
[branch:clevel=1]
rouding BIgIC LD 2—V
AT 4y I —FTOHE. -1
rounding -1/0/1/2/3 -1 L AT A EYITHET D,
(I EEBRETE R )
[branch:rounding=1]
Feasibility Pump #EF&IZ &
feasPump -1/0/1 -1

Lta—UAT 4 v I Y—F
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DOHEE. -1 X AT L0 Y
IR ET B.
(SRR PR E LR A )

[branch:feas=0]

neighbourSearch

-1/0/1

Neighbor search BRE&IZ &
ta—URT 4 v I —FD
BEFE. -1 13V AT DAY IS
RETD.

(I BRETE )
[branch:neigh=1]

addToCutoff

double

1.0e-6
(global LA

44)

1.0e-5
(global)

RYIY REREM /ST A —# (ft
XHIE)

(SR RETILE R
[branch:addtocutoff=1.
O0e-6]

rel addToCutoff

double

-1
(0 &%4fh)

RYIY FEREM/NT A =5 (§&
FAfig 7> & OFRHE)

(IR EERA, global (2
(T HELD)
[branch:reladd=1.0e-4]

cutoff

double

Y)Y R
(BB ETERE )
[branch:cutoff = 1.8]

int

PRIRIR S
(S BRE L)
[branch:p = 10]

maxnod

int

-1 (HEHIER)

PRERRTEE BIR
(S BERRETERE )
[branch:maxnod=100000]

maxtim

int

-1 (MEdhIPR)

FHERER R (D)
(U HEBRETE & N k2 )
[branch:maxtim=3600]

maxmem

int

-10 (%% Y
10Mb)

SR EED AT Y FMHE E
f (Mb), #YFIHAREATEY
WL DR (REDLE, Mb)

[branch:maxmem=500]
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-1 (BBER EFRFYy >y 7OTR(ZOME
gaptol double .
L) % TElo = HAEIR)
= [ 0 SEAT AN AT RE MR E fE
tolx double 1.0e-8 (HARYED 72)
[param:tolx=1.0e-8]
Rkt TR D AT A W] e e
told Double 1.0e-6 i (BURIED )
[param:told=1.0e-6]
REER SRS IR (D)
maxintsol int -1 (JEFHIBE) g
[branch:maxintsol=3]
"off" . BT RWRERATHES (119) R
iisDetect "on" (79) P
"on" REAT D /ATDIR
NUOPT D7 7 A N4
“ NULL &9 2L z1Td
outfilename char* 0 CRETR)
A
[output :name=myout]
solve () Z B ITHEIX 720 &Kk
noDefaultSolve int 0 =
iR ZAT D720
Solout () ZFHIZFEIE 20y &
noDefaultSolout int 0 L
fROH ) &7
outputParameter 0
Parameter, Set,Element,
outputSet 0
int Expression @ CSV 7 7 A )V
outputElement 0 L ..
. HAZAT O MNE D D
outputExpression 1
Ffl—DOF —=ZIZHONTT—4
. EEELCHAS 2 L&Y
multDataPolicy int 0 (FF&72\Y) o o
MEIMN(LITRET D LEE
Wk s)
defaultConstraintw BED R VHKKOERL (T
double -1
eight 7 v Mixo— RHilF)
HARRE 2 £ L - Hlx=X o
defaultObjectiveWe .
double 1 BHA(T 74V MNIEL1O
ight
V7 M)
defaultObjectiveTa BB %o BIEME (7 7 + v
double 0
rget M%0) (wesp DH)

RS HEE L 2T 4



167

15. MPS 7 7 A )V

NUOPT 1 MPS 7 7 A MVER TRl SN2 B mEE A M Z e T £9. BRI,
MPS 7 7 AV foo.mps (ZREIR S A- A BRGH I Z fE <121, AT X oL ET.

prompt% nuopt foo.mps

MPS 7 7 A NMEROIREEBEEIL, a~r RIA bR H 2 ENARETT. GUI
N MPS 7 ANEHS ZLIITEERA.

15.1 MPS 7 7 A )VITxId AiEHEH S

MPS 7 7 A MKkt T DRfiE 2~ K nuopt ZFEITT D EAEEL NICFREOEITHNRRS
NET.

prompt% nuopt exl.mps
NUOPT 6.0.0, Copyright (C) 1991-2001 Mathematical Systems Inc.

<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b
NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

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

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
ITERATION COUNT 6
FUNC_EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.354127444e-008
ELAPSED TIME (sec.) 0.01
SOLUTION FILE exl.sol
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<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b

IXMPS 7 7 A NEGHRATA VX T 2 — AR ED A v B—T T, MPS 7 7 A /L0 NAME &
7 a b HA b examplel, ROWS B ¥ a v CTIRE SNT-1TD% (4), COLUMNS &
7 va TCTHRE SNIZEBOK(3) LRIEFEF R (1), HMEEOITOA4RHT (F) AL T X
JV(B) Zn L CWET.

DI DR 7713 STMPLE £ 7 /LICx LT NUOPT Zi@M LA LRI T, LT
11 B 2 ZB T &,

15.2 MPS 7 7 A IWVIZKT BB T 7 A IV

nuopt IZFHREK T LIS, M7 7 AV LET. ZhSIiTHEb 7T V3 Y X LSRR

B D, BECEE (AWML ORI, FHEE (v FUT T4 R) OERLEEATHD
F9. 7 7 A ML MPS 7 7 A VOYEIE T .mps & .sol ICEZX L OIMER S E T3,
FER G A IXIR DN — VI S Bl TR 7 A VDA RTHRE S ET.

MPS 7 7 A VA ft 7 7 A V4 {5

exl exl.sol

exl.mps exl.sol LIBED L sol 1T
exl.4.mps exl.4.s0l D LIBED I . sol 1T
/nuopt/samples/ex1.mps exl.sol INALGIE I S 720

i 7 7 A NOEEHEIITIE, AL LR CAENTEHSNET.

LIF, MPs 77 A /WA ORI L TR L £ 7.

BOUNDS, RANGES & W9 1T1d MPS 7 7 A /L H|Z BOUNDS, RANGES &7 v a VU INMFELE L7
GEIIXM N ESnEYA. FET LG, FHRICEH ST VA DBBIZIEL T O L 5 ITH
NEnET.

BOUNDS BND1 FR(2)
RANGE RNG1
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BOUNDS 7 L4 D% (B30 THRRED) (CIEER E & 172 BOUNDS L =2 — ROFEIED N4y iT & B
UTO Xy icFzrInEd.

UP (21) /FX (3) #  EBR21 fE/FEE 3 @
UP(131) /FX(16) /FR(14) #  EFfR131 fE/FEE 16 H/BHH 14 &
UP(65) /LO(64) /FX(18) /FR(1) # EFR 65 ff/ TIR 64 {E/FEE 18 fH/HH 1 {&

NONZEROS_IN HESSIAN, INIT VALUE GIVEN COLUMNS b[RAIfRIZ, TFET 28 EITD A
LIFO XS IcRRENET.

NONZEROS_IN HESSIAN 4

INIT VALUE GIVEN COLUMNS 2

COLUMNS &7 33 »H1 MARKER 1TIC X » T, BEEKDOEELZIToT2HEITIE, UTOX
T THEHEEHTHD] LHRESNT-ENERINET.

COLUMNS 2 INT(2)

7 7 ANDZOITUREDZERITILE T, I 7 A LDELZ ZTE F IV,

15.3 MPS 7 7 A MIKT BT XA —HRE

MPS 77 AWK LTH, WIA—ZEAWTEHBRTEETDHIENTEET. MPS 7
7 ANMCKT BIERE/NT A—Z THRET DL, /XT A—X 774 )L nuopt.prm ZHWD
FEOBPREINTOET. MPS 77 A /IHFHEDONRT A —2 L LT, UTHREkINT
WET

» J/ME, mRIEDFRE
MPS 7 7 A B Fidrb A TZE Z B BB O i/ IMERTE / S AL O W9 & L
TS M EHRELET. Mps 77 A VO EITR/IMETT OT, mA(LIEE L
THAIIE, WRIICHRET D LERH D £7.

maximize

o BT ~4
BT MPS 7 7 A LHIZHEE D RES/BOUNDS /RANGE / B FBISAT
NWhdeE, FEEOHATHNILOERELET.
T 74 N TIEERMICBENZ D L) 7.

RS HEE L 2T 4
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mpsfile:rhs = XF4%] (RHS T7-L4)
XFH|  (BOUNDS T -L4)
(
(

mpsfile:bou
sl RANGE 7 “\/L44)
LCFF HHIREEAT 7 ~v4)

mpsfile:ran

mpsfile:obj

ERICB L CESET T EROLORGFEAELRWEEIZE, UToX o7 T—7N
Hhanxd.

<<MPS FILE 13>> Specified rhs: RHS T—# 7Yl not found

<<MPS FILE 11>> Specified bound: BOUND 7 —# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 —# 7L not found.
<<MPS FILE 12>> Specified objective: HIB%${T4 not found

15.4 MPS 7 7 A VD EBAKH

MPS 7 7 A Vi —RIEOMIE/ KGR EZ LR T 57200 H DT,
— RO/ RGBS

/N R f(x)

¢, <g(¥)<c,, i=L-m

HIHE X: =X, j:L...’n

ST (X)), g(X) R T

-
— —

1
f(X)=CX +C,%, +++-+C X, +§xtHox

1.
9; (X) =ayX;, +a;,X, ++--+8;, X, +§X H;x

LERENET
MPS 7 7 A MI MPS 74—~ v b EMFENBERT, ROFBEHRERLRE L2 D TT.

HEIBE%, MK OBIBER 73 DI 5K Cr &
HilR o ETIR C..Cy

BB, #KND Hessian OEHE H,, H

A LR b, b,

RS HEE L 2T 4
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AR~=aT/VTIE MPS 77 ANVD T F—~< v MIXHTDERITET, B2 R-E I

95 MPS 77 A NORIEEFLR T HIZEOET.

LD L nuopt-support@msi.co.jp F TIEME F I,

MPS 77 ANT 4=~y b OFFME ZhT

FIHHE

AX, — Xy + X,

X, + X,

X, 42X, — X5 + X, X,
X, + Xq

X =3

4>2x, 21

X3, X, =20

R EFEO “REHERE A FEE L7z Mps 7 7 A /L OB T

RS HEE L 2T 4
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NAME SAMPLE
ROWS
E R1
L R2
G R3
N C
COLUMNS
X1 R1 1. R2 1.
X1 cC 4.
X2 R2 2. R3 1.
X3 R2 -1. R3 1.
X3 cC -1.
X4 R1 1.
RHS
B R1 4. R2 10.
B R3 2.
BOUNDS
LO BND1 X1 3.
LO BND1 X2 1.
UP BND1 X2 4.
HESSIAN
X2 X2 2.
R2
X1 X2 1.
INITIAL
X1 4.
X2 2.
ENDATA

15.5 MPS 7 7 A /L ~DEH
15.5.1 MPS 7 7 A W~DE# kL

TV UV EEE SIMPLE # HWTET V7 7 A VEFIR L72%, mpsout &9 B ZEIE
OCHTZ LItk T, VAT LONEE MPS 77 A NVERICTHAT I N TEE95 £
TIVT 7 A ML, B GEED FHEIES 20 F ik ) FHEECHOILERNH D 5.

> ZOHEREIX Visual Studio B A LA FEMIMENTVBEAITIE, EFICEELRWATRMEN Z&WET.
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mpsout (); // MPS 7 7 A/LDHT)

EREivDd MPS 77 A VOLRITET VT 7404 ( .smp ZRWZHD) .mps &720
F4. HAOEND MPS 7 7 A NAEFEE LTZWBEAITIZRD X 91 .mps ZBRW =845 %25
Bl TEHExET.

mpsout ("filename"); // filename.mps &V 9 MPS 7 7 A /L&)

15.5.2 BHEREFEAROTE

B Tk <72 MPS 7 7 A L ~DEHMEREL AWV LA, LT OEICEEZT D LEN
H0FEF.

o BHEA, BB
MPS 7 7 A NVOEELILTHOFBRH Y T 0T, BHL T/ x1,%x2,..., M
BAITFL, F2.. . EWOARNCER SNET. ZHHDOAATE SIMPLE W CTfFHiT 724
AT & OXRISIX ED MPS 7 7 A )V DSEFRESIC, RO K HIZ Mps 7 7 A LEXD
axy bR CRBSET.

VARIABLE NAME (MPSFILE - original)

X1 - var [1]

X2 -  wvar([2]

FUNCTION NAME TABLE (MPSFILE - original)

F1l - obj
E2 - NONAME

* AL/ EME
I AAERE TR/ MERIREIC RS S E 3 (AR ORF 52 BOIZ 72 0 £97) .

o [RE B D i B
H, B OWE 0N 9999999 fHUL EORIEIZH I TE £ A.

RS HEE L 2T 4
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ReBk 72 BB R IR
ATECH, R 2BOBENRE, PR B E O E R LA RO E T

16. 0-1 RHOBERFIME

0-1 £B¥% > EF<HHATHET, ZOFETITRRT 5 Z L2388 L BHBBECHlF %
FKHTEET. ZZTHRMT 601

o P BIE DR

o BHELB ORI 55 DR

D@D TTR, TOMICHHEARISARDHY . 20X > B TH NS 0-1 &
¥ % indicator B EFEFONET.

16.1 BB OERH

<0
x>0 ERBTHEELERZET. ifelse BEZE AWV THrMRBEIEL

ERBTLHZLIITEEEANR, 0-1 ZHd 2ROEIITHEATLHET, Frivsbsa Rl
TEET.

PriviRBEse y = {

Variable x,vy;

IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FEWITRE 0¥

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

x - M*(l-d) <=y <= x + M*(1-d);

-x - M*d <=y <= -x + M*d;

X 1CBT 5 EFREKIT d=0=-M<x<0, d=1=0<Xx<M ThorZLzxi
BLTWEST. M LLTHoRERMERSE d=0=>x<0, d=1=0<x &%fiT
ER

y T2 —2HO EFRAKNIE d=0=>X-M<y<x+M, d=1=x<y<Xx
EEWLET. 20, M ELTHOREREERLSE d=1=>y=X LWV IEKICRY
9. AERICEADE, “HFEAOLTREKT d=0=>y=-X &I EKIZRY £

16.2 BHEEB ORI 7R HFORS

TODBBERX, Yy BRFTTHLENI ML, Xy 20 L) &KL FEIE T,
BEELORETE oL, AP TIRIZR>TLEVEY. 2 TIIBIBOHIINT,
ZORMEERY S FiEE R LET.

RS HEE L 2T 4
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IntegerVariable x,y;
IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FERICKRE K

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

- M*d <= y <= M*(1-d);

M ¢t LCHopR&En#HzmsdE d=0=0<x, d=1=>x<0 =z L T
d=0=0<y,d=1=y<0 4250 T, Zo0BEEHEX, V¥ FRAKFTLRY ET.

RS HEE L 2T 4
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17. NUOPT/SIMPLE FAQ

ARETIE, HIHEE NUOPT IZBENTZFHFRMBY LT WBD 2 E LD FE L. L kma
FAQ TP L TIL, [ NUOPT/SIMPLE Fa—hUT /L] ZZHREIV.

17.1 B/ R T —

BT NOHIZEBOEN Y B ENRAS>TWRNTL X 9 5. BEITNHIIEZ 5 2 72 & 91
i 0 LIRS ETOTELOEN Y FIZFEI/ NIRRT T —DJRR L 720 7.

Variable x;
1/x >= 5; // BEyNEE=T —DRE

log B%IC 0 25X TLESLHEDS, HE/N AT T —LR>TLEVET.

Variable x;
log(x) >= 3; // BEyNMUE=T —DJRA

17.2BEOEIVE

SIMPLE X C++ ZHWTEEINTWAD, TEE /55 13U 0BT H N8B L fE
RENTLEVET. Iz, ROFITIIER a 12 1/6 R ELL D & LTWETA, FEE
WiX 0 REZENTLENET.

Parameter a;

a=1/6; // 0 PEREIND

1/6 #5z225121%, /INETRBTHHLERDHY 5.

Parameter a;
a=1.0/6.0;

RS HEE L 2T 4
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17 .3 BRFEMTICETE=T—

17.3.1 = RILOBRE

WTFHINEEDERETHDILENE, FICRATIELY TV y—F " THLLENRSHD
ESCI

Set s="p q"; // UFHINESHE
Element 1i(set=S);
Parameter a (index=i);

a[upu] — 2,.

17.3.2 ZRITDBRE
ZRITOERFEERFOBE, FEHNTRAT DB R OEE DEENTFHNTIH D 7
Wb b3, ®KEZX TN +—F " THILERHY 7.
—IFIZ Element DNEBMHEL TWABRASITIEKEZA TNV +—F " THOLLEITIHY F
TFA.

Set S="p g";

Set T="1 2 3";

Element i (set=S), Jj(set=T);
Parameter a(index=(i,j));
al"p,1"] = 2; // " THT
al"p",31 = 3; // p O& " THTe
ali,j1 = 4; // "™ THFEALITRWY

17.3.3 =Rk U LDOEE

R FEORFEEZ LS, —EBC Element DNEAEMEL TWAEETH-TH, £V
DI IR TG EDEFNE DA, ¥ TV 3 — 1 v THMLERDH Y £,
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Set S="p g";
Set T="1 2 3";
Set U="r s"

Element i (set=S), J(set=T), k(set=U);

Parameter a(index=(i,J,k));

al"p,1,r"1 = 2; // &K% » THTe
al"p,1",k] = 3; // —&F " THe
al"p",3,"c"] = 4; // XFOH " THLe
ali,"1,r"] = 5; // —#F " THe
ali,3,"t"] = 6; // XFDOH " THLe
ali,1,k] = 7; // " THERITRW
al"p",3, k] = 8; // XFDH " THLp
[

ali,j, k] = 9; // "™ THEZRL TR

RS HEE L 2T 4



179

fté% A NUOPT/SIMPLE DLTT— X ot —
A.1 SIMPLE DT —X v —

W #L STMPLE OFATHOT T ——FTT. A v &— P33 (UNIX ) HDVIIAARTE (Windows f) T, FOXTEES AL TREKSNT
WET

MRS 2T 4
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7 —% TT—RAyk—V i
1 <<SIMPLE 1>> Infeasible bound for variable XX . ERxxIZHE 2607 ETFRBFEL TCHNET (ET L
<<SIMPLE 1>> A xX IZOWCTFE L ETRBE X bivE Lz, EREZE L TLETRAME SNEHRIZOVWTZIOF
=y 7 P ThET).
2 <<SIMPLE 2>> [#{ MINIMIZE/MAXIMIZE OHIZiE, ETFRZMHEHT S
ZERTEEEA.
3 <<SIMPLE 3>> Infeasible bound for constraint XX . FRR xx G2 b ETFRRFELTHET (7
<<SIMPLE 3>> i) xx IZ2W T HFE L ETFRNGEZbhE L NAEEAZE LT ETRARE SR RICOVWTI O
F v 7 M ThIET).
4 <<SIMPLE 4>> Warning: Length of a subscript exceeds 30. Bh s T E L TEDIL D SUFAI O SRS 30 &gk
<<SIMPLE 4>> B&: [RTOAROR SN 30 XTalxELi. ATWET.
(30 CFHUZLOLTITEGE LB LES. )
5 <<SIMPLE 5>> Subscript has the wrong dimension. oA 7Y =27 FOBRFOEN—H L THELE
<<SIMPLE 5>> IRFTORILNEHELEHA. o (BETNFOLFT V7 hOEZEDOBEOUT DI
JC (index=?) &FNNfEbNZREA ([1,5] &) T
DIRTF-OWRTEN—E L TNDENE I NEHERLTTS
W)
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6 <<SIMPLE 6>> Illegal characters ("[", "]1", "..." and so | IRFOHDLND XEFHTE R LF (" (", "1, "..."
on)included in subscript. ey MEbIhELE.
<<SIMPLE 6>> WFOHIT, EEZHRLF ([, "1, "..." &) »E
FNTHET.

10 <<SIMPLE 10>> Subscript expected on rhs assignment. T—H T 7ANMTENT, IFEHFEFT V=7 MTRA
<<SIMPLE 10>> 7 —X 7 7 AL xX D YY {THIZFR =TT —T7. SNONE (FTOAM) I 1" BNEALTHEEA.

22 LD L TAIITIRTN R TR D 8 A.

11 <<SIMPLE 11>> Data file: Value expected on rhs of assignment. | 7 —# 7 7 A MIEBWT, FF&EAT7 V27 MRA
<<SIMPLE 11>> T —X 77 A /L xx @ vY {THICFMB=T —TT. SNHNE (F5OLEM) IESAFEATHEEA.
FTV 2l N 22 OFLUT W oD EIAZIEFTT—E2BRLTULRD £H
Ao

12 <<SIMPLE 12>> ~<<SIMPLE 17>>Internal Error! SIMPLE ONHIT T —.
<<SIMPLE 12>> ~<<SIMPLE 17>> VA7 ANHITT —! (nuopt—support@msi.co.jp’\?S%D%“li‘—l\_éb‘. )

19 <<SIMPLE 19>> Warning: No auto-assignment performed for o HEREMAMTON D56 TT 2y, BBk
constant set. E%ﬁ%é\f“%é@f‘??bﬂiﬂ‘/u. (L) ( set &
<<SIMPLE 19>> %&4: HERAICL > TERSINLZWVWESLHD £7. EFT DM, superSet WCEBEA%LZIEETDHEZ

DEERX o —UNBNET. )
20 <<SIMPLE 20>> Data file: Can't match the pattern "from... | T —% 7 7 A/WIZ from/to DEMEFE "..." BHENI

to".
<<SIMPLE 20>> T —H gidriAdr: "from ... to" JBEROLEL T —T

7.

F L7203, from/to BT —IZ7 > TWEHA.

MRS 2T 4




182

22 <<SIMPLE 22>> Data file: Number of values not matched with |7 —¥ 77 A NHFT, HDHAFT7 V=7 MIRASINDN
the index dimension of set. BEO"[1" OFIZHND Element OENEDOLT V=
<<SIMPLE 22>> T — X HiirH: T —HHORTOKEETNVFOESL | 7 FOEFRIFD index D EH->TVEHA.
DRIV EELEEA.

23 <<SIMPLE 23>> Expand from-to: "..." or ".." appeared at the | T— ¥ 22X T XFHIOHEEE ZITKEIZ from/to DE
head or the tail of the stream. MFea ... /.. BNELbIvE Lz,
<<SIMPLE 23>> 7 —H#@iAiA: "..." EloiE . ." BERDIKHE
MRREBIZHDONE L.

24 <<SIMPLE 24>> Attempt to find the maximum of an empty set. | ZEENOLHRKNEZLEZ RO LI ELTWVET.
<<SIMPLE 24>> ZEHEAMNORAREHRZRDII L LELL.

26 <<SIMPLE 26>> Only one-dimension data can be specified as | #ilfl Interval DTE (E5) M2 dim=1 US x5 2
interval number. F L.
<<SIMPLE 26>> 1WRITDT—XIZR->T, interval OIREITHTT.

30 <<SIMPLE 30>> Interval data not matched with the format: | #ifl Interval DEFE (EF) WIC TR, LRIEEZ S %
lower bound, upper bound. TWEHA.
<<SIMPLE 30>> Interval O ANT—#iL v TR, LR Thidh
R0 FXA.

33 <<SIMPLE 33>> A call has been made to an invalid function | Interval (Zxf L CHEMRBEKAEFEITL L > ELEL
on Interval. 7-.
<<SIMPLE 33>> Interval (Zx L C (EHRIY HLRLE) L7 BEIED
H L2 TRbivE L.
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34 <<SIMPLE 34>> Warning: No auto-assignment performed for | @725 BEEBMNITHONDELETI N, HENBEMIERN
interval set. Interval 2O TiThivERA. (EBE)
<<SIMPLE 34>> #4&: Interval IZxI L CIZABR A T2RbRERA.

36 <<SIMPLE 36>> Sequence is empty. 3| Ssequence MNZETT .
<<SIMPLE 36>> Sequence MZEL 7o TWVET .

37 <<SIMPLE 37>> Only one-dimension data can be specified as | % Sequence DEFE (ES) WIZ dim=1 Uz H 2 F
Sequence. L7z,
<<SIMPLE 37>> Sequence DIFEIL 1 KRITLOT —HIZR->THZTT .

39 <<SIMPLE 39>> Sequence data not matched with the format: | %] Sequence DEFK (E5) T, ®HYIOME, DK%
"first last, step". DOfE, P4 (default=1) OWTHNBIKIT TWE
<<SIMPLE 39>> Sequence 7 —# L " BHAEEE .. K TEE, # | 7.
ECRITTZRD FHEA.

40 <<SIMPLE 40>> Sequence: Illegal operation. ¥l sequence Zxf L CHEEM B EZITH Y & LE L.
<<SIMPLE 40>> Sequence (ZxI 7T DMGh72ER N TebivE Lz,

41 <<SIMPLE 41>> Sequence DIEEIX 1 RILOT —HIZB->THERTT .

46 <<SIMPLE 46>> Attempt to find the maximum of an empty | ZIINOLRRKEZZRO LI ELELL.
sequence.
<<SIMPLE 46>>%Z2( Sequence MHIx NEHZREZRDOD LI L LELL.

47 <<SIMPLE 47>> Warning: No auto-assignment performed for | @725 BELRBMAMTHOILDGETT A, BERBINER

sequence.

<<SIMPLE 47>>%&4

Sequence

(X5 BEMRAIIAT bl EE A

Sequence D TITONEHEA.

(&)
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49 <<SIMPLE 49>> A call has been made to an invalid function. | BEZNZRBIEFEONN LM TV E L.
<<SIMPLE 49>> MHZREARIFOH LAMTRbNE L.

53 <<SIMPLE 53>> Operation between elements of different |/&L TCWAESDKRITNE D Element DOMITZEE N
dimension. 1ThoihvE L.
<<SIMPLE 53>> EHENRQR LK TEFFOREGR L THEL T RDILEL
7o

58 <<SIMPLE 58>> Set difference: sl-s2: sl doesn't include s2. | BEEDFHEIy (s1-s2) HEIZBWT, s2 1L s1 OEDE
<<SIMPLE 58>> #£ABIH: s1-52 T, s2 [Esl KHEENTVERHAT | FIZR>THERA.
L.

59 <<SIMPLE 59>> Fiexed value ( ... ) out of defined range ( ...). | Element DNZDEHFREANDMEICEEINL > E LT
<<SIMPLE 59>>E3 (.. .)ITx L TEREBSNOME (...) #RALEI L | WET.
LELL.

60 <<SIMPLE 60>> Illegal characters included in subscript. IRFACIEN 72 S CF N EHENTVET.
<<SIMPLE 60>> IRFHUTED R FREENTVET .

62 <<SIMPLE 62>> Comparison between elements of different |JEL TWAEEDKTHNE/D Element R TLbig
dimemsion. PMIThbhE L.
<<SIMPLE 62>> RZRLHWILaFOBROMICHENMT b E L.

64 <<SIMPLE 64>> Constraint: subscript not matched. KRN OBTFT T —TT.

<<SIMPLE 64>> fil#9 (Constraint): HFELEH L FEHA.
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67 <<SIMPLE 67>> Index error in reference of XX. RADEDRLHAEROPIZHEA TV =7 b xx IZIEL
<<SIMPLE 67>> BMAT V=7 b Xx ORFHHFICROBH Y £ WIRFER G2 b ThERA.
Bl&Efs, PIZITRO LS A ve—UBHhsivET. ] XX BDERF72 LBRDICEFEMN TN TS
AN TIRDIZ, RIE XX DIWRFEHFTF bR TnET. XX ATHFEOT 2 XEROIIRFAT ST
XX DOUFOWICHE H
EWVH T =ANFEE LET. BENICEDr =20
W T Ay =N EnET.

70 <<SIMPLE 70>> Unmatched or ambiguous element (s). WFOENE->TWVWERA. ( RADEDEAIDTH
<<SIMPLE 70>> AE L7V, AREOERNHY EL71-. NOWTFPEIHEFIELETST. )

74 <<SIMPLE 74>> Improper use of a dependent subscript. WEMEDOIRFITEFE L TV AIZHEP 5T, BEMmTL
<<SIMPLE 74>> MiOWFIEAFT DIRFIILDEF L TOLIRFE I | »bBEEShRVWEEEbhE L. ( fl2 I
bl F8A. Element j(set=S[i]); & LTHS II72 Element

N1 b, BEESATICHELAZSEEICELE
9. )
75 <<SIMPLE 75>> Index dimension error in assignment to object | fRADELIZHHA T V=7 b XX XIKTFT/ LTES

XX , scalar but with index.

<<SIMPLE 75>> fRADMER ATV =7 b xX OWRFEFMIFIZTHYRH Y F
T, ADT (WFRLTES) TTBARFPMITILUEZRELEL LTV
E

SNTWETRIRTEMT THEORESLCRADZLINE
L7-.
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76 <<SIMPLE 76>> Index dimension error in assignment to RADEDIZHDHDAT V=T F XX NEFSINTEE
object XX, Defined on index set N but try to assign a value | DRI EE D RITDIRT % 1T T O R TR AD K
with index of dimension M. SNELE.
<<SIMPLE 76>> fRADXMHAT V=7 b xx (EFRESORT: N) OF
FAIFICRO B H Y £ IRFORITHS M TH .

(& 2]
RADKHREAT V=7 b XXOIRTHHFICREY RNHY £9. (Element DE
S OBRICIRTFAEOEGDOIRFHTEZENTWD AR H Y £97.)

77 <<SIMPLE 77>> Index dimension error in assignment to XX X N HOBRFEEZ T TERBSNTWETE, AL T
object XX, Defined on index set with N but try to assign a | DX I ICIRFAHTETIHEEZREL LD E LTWET.
scalar value.
<<SIMPLE T7>>RADHMREA TV =7 b XX (EFREGDORIL: N ) O
FARFIRO BH 0 £ W FATETITEEZREL LS L LTVET.

78 <<SIMPLE 78>> No element exists in [...] function. "1 OHIZ, Element NENTWEHA.
<<SIMPLE 78>> "[...]" OFIIRTDRH Y FHA.

81 <<SIMPLE 81>> Subscript mismatch. WTIWCHET =7 = EanhE L.
<<SIMPLE 81>> INFOEMPEELEHA.

82 <<SIMPLE 82>> Subscript ... out of range. F TV MIAT ONTIRT-OMED, EDERDOERIC
<<SIMPLE 82>> ... DIRFHNERBNTHD ... &V EL. (index=?) BESNTIRTFOMOFME AL TAHAHE L

7-.
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91 <<SIMPLE 91>> Operation between set of different dimension. | BHE DK IT (dim) NELDIEASB THANIT bR
<<SIMPLE 91>> RZQRZRITOEFLZFOEEOMICHAEST2bAEL | 2,

7o

92 <<SIMPLE 92>> Warning: No auto-assignment performed for ... | %725 HENEMAITHONL5ETT A, BEREMEN
<<SIMPLE 92>> #&i: HEMRNOAERKSNIZUTOESITHT BB | EAHFEOME (MEE) THLIOTITbILEEA.
AF T b A . (&)

97 <<SIMPLE 97>> Warning: No auto-assignment performed for sets | BHE 72 5 HENEMMPITOND5ETT A, BEREMgLN
made by setof. setOf DFERTHLIOTITONERAL. (BE)
<<SIMPLE 97>>%4: "setof" THE-EAITHT 5 HEMUAIZAT2D
NWEEA.

98 <<SIMPLE 98>> from ... to has been defined before data file
reading.
<<SIMPLE 98>> "from ... to" BT —& 7 7 A V& GHATHNT, &

TINEL.
102 <<SIMPLE 102>> Set assignment: dimension of lhs. and rhs. |#£&GREOMRAN (F72IET—% 7 7 A4 A5 DOFHHIA

conflicts.
<<SIMPLE 102>>EAITTHRATEEOLHW & AN OESDEZEDRIG
NEBLEEA.

#) OYt, FUOERDEFRORIT EEDDESDE
ROWTHE>TWEREA.
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103 <<SIMPLE 103>> Dimension not matched when using superSet. | BEEDORITDEIEAFLICAEHGKRETELLY &L
<<SIMPLE 103>>BEQRABWRITLEFHOHEAN "superSet" & LTHEAIN | £LI-.
FL. ( Set T(dim=2); Set S(dim=1, superSet=T); &

LiHa%. )

104 <<SIMPLE 104>> ... (1) can not be used as a superset of ... (2) | "...(1)" {E"...(2)" OFESITLNEEA.
<<SIMPLE 104>> ... (1) I&...(2) @ superSet LLTHEATAZ &
NTEEREA.

105 <<SIMPLE 105>> Argument error: ...(l) of ... (2) FTV ) NERRFOL BT —TT.
<<SIMPLE 105>>5|#=F—: ... (1) D...(2)

106 <<SIMPLE 106>> Argument arcs must be a 2-dimensional set. | 77 7EZEFMFIZ, EM arcs 28 dim=2 OEAIZ/->T
<<SIMPLE 106>>3#% "arcs" 1T 2 WILOEATRINERY FHA. | WVEHA.

107 <<SIMPLE 107>> Argument nodes must be a l-dimensional set. | 7 7 7EHZRKFIZ, JEM nodes 2% dim=1 OHEEIT/ -
<<SIMPLE 107>>51#{ "nodes" I 1 KIEDHEA TRITIIZRY FHA. | TWEHA.

108 <<SIMPLE 108>> ERROR in check(): condition is not | B9 check () OFfFIZEN LE LT,
satisfied.
<<SIMPLE 108>>M%% check() OT DM ... NlESNLEREATL
7.

110 <<SIMPLE 110>> Argument: invalid use of index. FT7V =l NEERICEMESIEL index MR RGETIC
<<SIMPLE 110>> "index=" 2R 7zGFTICEH SN TWET . HBnE L.

111 <<SIMPLE 111>> Assignment: rhs includes free subscript. FRADECAREIZ R DUT (Element) DENFEL
<<SIMPLE 111>>RADHEDITIRETERWVWIRTAHY E L. =
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113 <<SIMPLE 113>> Invalid assignment. ZOMORANIETH =T — il E L.
<<SIMPLE 113>> R RANTTRDONE L.
114 <<SIMPLE 114>> Argument: Invalid use of set. FT7 Tl NERFICBMESIE set NI DIVE
<<SIMPLE 114>> "set=" M#EoZEANIMEH S TWET. L7z,
116,117 <<SIMPLE 116>>,<<SIMPLE 117>>
"set=" DRRoOTCHATIMHEH I TWET.
118 <<SIMPLE 118>> Set IZXf L CTEMRRAPMTONE LI (v=2T L%
RT3
119 <<SIMPLE 119>> Assignment: "[" or "]" occured both in lhs WFEHNEEE~EMRATIHE, XFHoFhHFTHDHE
and rhs of = when assigning a set by a string. EOEERADOEDH T REFAFITFEINTHE LK.
<<SIMPLE 119>> A7 V=2 b [IRF] = XFHNEVWIMRALT, XLFFH | (CFINT L DEE~DORAZITIERITIL, F5Oml
OFIZH v EE v ABRELE ([CIRBFIZ [ E7ziEm ) BBlbh D Z L&k LT
F9. Blx1E, set s; S[1]="[1] a1 2 [1] 3";
IFT 7= E9. )
120 <<SIMPLE 120>> Operators "+=", "-=",6 " =0 nw/=n_ wv44n gnd | HEH f+= -= = /= ++ ——- ZR@URATO=7 b
"--" are not allowed here. WA LE L.
<<STMPLE 120>> JHE f-r4=", Mmo=n, wh=nm m/on wggw Lw__wo
FEHATAHZENTEERA.
121 <<SIMPLE 121>> Invalid constraint specification: ( parameter | SIMPLE IR T Wil O ( EH<= X>=

<= expr => parameter is not allowed ).
<<SIMPLE 121>> A %) T 72 Wil K 3 (
PEERShE L.

"parameter <= expr =>

parameter" )

R, EHAS= N= BHE) BB E LE.
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122 <<SIMPLE 122>> Data file: = expected. T—HT 7 AN, = BENDITTDEZAIZEDMD
<<SIMPLE 122>> T—X 77 A/L... (1) @ XX {TEIZRBRTT —TT. | XFNHNE L.
ATV N L (2) DEBIZES =" B EHA. T—=HT7 74N Tall]l = 3; al2]l=5; #RIHT

%f)iE'/\a ¥ a= [1] 3 [2] 5 ; LRbLES. ARA
DOENTIE[] FEOXFINIBNTHIWT EEA. )

123 <<SIMPLE 123>> Data file: Syntax error. *?‘~5'774/1/0)5U£:f:7>—f‘?“. (T—=F774
<<SIMPLE 123>> 77— 77 A/b... (1) O XX ATHICHRTT —TY. | ZERTDHLEIL, T—XORYDO";" 25Ny L
FT7Tx7 b o (2) DEZRBOMETY. THEICETET. )
[BDWE] EFAFOFFN O™ T — T,
(Bl&EfiE, ROAyE—URHASnET.] ET—PREREELE.

125 <<SIMPLE 125>> Remove/Restore Constraint: Constraint number | Hl{I=EF CHIBR/EIF S 2H/N 2T 2B
out of range. DEFZVIELI DD EEA.
<<SIMPLE 125>> #ll#J=XIZ%}J % Remove/Restore B T: fEEIN
T RXOFBLENFELETA .

127 <<SIMPLE 127>> String uncompleted ( missing a " mark ) L LTOXTHID" BT — (72> TWERA.
<<SIMPLE 127>> AR5EL7: String ( " BBV FHA)

128 <<SIMPLE 128>> String is empty. i L TCOXLTHINZETT.
<<SIMPLE 128>> T — & UFFNZET .

129 <<SIMPLE 129>> String contains space(s). fEE L COXFHNDOARNIEN G FNTWET.
<<SIMPLE 129>> 7 —# LFFNZEANGENTWET .

130 <<SIMPLE 130>> Invalid cast from character to int. EA%T, XFEHET int ~F ¥ A T LHLENED
<<SIMPLE 130>> LFNHLEF~DOF ¥ XA MBMTRDILE LTz, F L, KELELEL.
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131 <<SIMPLE 131>> Invalid cast from character to double. HE%ET, XFEHT double ~F ¥ A M T HMERN
<<SIMPLE 131>> ¥/ 5 double ~DF v A FR¥MTebivE Lic. ACE LR, RBLELE.
135 <<SIMPLE 135>> Syntax error occured within [...] function. | T—¥ 77 A /VIIRBTZ"[ 1" OFOERNLIET T
<<SIMPLE 135>> 7—4#HAD[...] OPIIET T —NRELE L. | —&RoTNET.
136 <<SIMPLE 136>> Syntax error occured within <...> function. | T—¥ 7 7 A /VIZRBIT D "< >" OFOEFEDLIET T
<<SIMPLE 136>> T — X ERXD<...> OFICEZT—NRELELE. | —ERoTWET.
140 <<SIMPLE 140>> Fixed value out of range for variable. EEOBIEDENFDOEHO ETFROEBFENTH DD
<<SIMPLE 140>> Variable 23 L TFRROASMIEEL LS5 LELE. | T, ZEEEETDLIILATEEEA.
142 <<SIMPLE 142>> Constraint object required in function call. |Hl M XN % > XA 7 A2 L HIBR /B IF T 5 B %
<<SIMPLE 142>> HllfIRXBA A X A TRIFNILRD £HA. (deleteCo(), restoreCo()) DI ELTESE
LTV % Constraint DA Y AZ L ALANRESLE
L7. ( deleteCo()/restoreCo() IZIEHDHDIZ
Constraint CEEFINEAT V=7 FOATT. il
IX, deleteCo(x[i]l+y[i]>=6) R EF=TF =LY
3
148 <<SIMPLE 148>> Argument: invalid use of superSet. FT V7 NERDOBEMLIE superset MR MED
<<SIMPLE 148>> "superSet=" Nt ATNICHEHINTWET. nE L.
150 <<SIMPLE 150>> Set Assignment: lhs of assignment must be an | EEITHTHRADLELE LT, FHHZERLI-EED

set instance.

<<SIMPLE
WET .,

150>> HEMERR EORATERWVEANRADLEDICEHNAT

A AL APSBMEDIE LTz, (EEIZT 2RAD
EMNZKD Z ENTEHDIER, BEESNAFT7T V= b
DOHTT. FlzIE, ST = "1 2 3"— 2R EILEEE 72
DEF. )
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151 <<SIMPLE 151>> Set Auto-assignment failed. EEICKTHEEBEBEMBRLRLE L. ( HDEAED

<<SIMPLE 151>> HEHITHTHHENANR KL E L. HENEMZ T HhREEEDE E.Fa'?H—Mw)%i&f;z) e
b E LR, %@%Aimﬁ%é%f%5#®ﬁm
THEREMA T RWGEEIZAELTET. )

160 <<SIMPLE 160>> Empty data can't be casted to double. R AVEN/ f\@iﬁﬁﬁﬁfﬁ%foﬁﬂ_ A L 72 fE R ETH DH D
<<SIMPLE 160>>%¢7 —X& 725 double ~DF ¥ X F3MTbNLE L. | T, double ~F ¥ AR5 LNRTEEHA.

162 <<SIMPLE 162>> Invalid assignment to current, init or dual | A7 ¥ =7 FORMA[EE/RME (y([i].val, x.init,
member. z.dual 72 &) Yﬂ‘ﬁ‘éfﬁ)\’&?fk? ELELLE. (2
<<SIMPLE 162>> fH (.val). AMJHIME (.init) F 2 XN EEKME | LSITEE D Parameter &R UIZFbDNETHR, LA
(.dual) T HMRAPMTRONE L2 (BROLNBATRETT) . EITHZEIETEERA. )

163 <<SIMPLE 163>> No current value for empty constraint. HE LIZOATERE I T Z2WFERZITxr L CTHRE
<<SIMPLE 163>>fl#IA 232272 D THIKIAXDME (. val) BIFHEL EHEA . ZHARE S ELELE.

164 <<SIMPLE 164>> No init value for empty constraint. HE LTEOHRTER SN T ROV L TR
<<SIMPLE 164>>ZEDHIFIAL. .. ICBETAfEIX 0 L LCHHhEhEd. | 2k o2&LELE.

165 <<SIMPLE 165>> Dual value of constraint XX is assumed zero | 3RKfif L TUVWeV REETIE, Constraint DR HME]
Constraint is empty or model is not solved. Ot LCTHhEhEST (BETT).
<<SIMPLE 165>>HIKIF xx OBt ZEHuE 0 L LTI ENET.

—EbHREEZIToTWVERA.
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167 <<SIMPLE 167>> Leftmost part of Constraint XX is used for | #ilf=0 xx DEEERAINTZHESL 2L EICofE s
output. Contains more than two constraints. N2 ER (co = x[il<=y[il<=z[i] %) &IT-
<<SIMPLE 167>> il xx [ OWTIdE b DTy N1 S E . et, TOSREOL 2T 5 &b RAIDORADN
Tl EofIRIAEF A TWET. EhbobEoXTHTL22MENH D SNET

(8.3 A7V =7 MIFEETHHEOZHEZSHMLTT
S )

168 <<SIMPLE 168>> Objective can only be assigned for once. BB ~DRAZHEEIETTE 9 & L7z, (Objective
<<SIMPLE 168>>HMBI%EL (Objective) IZkT HMRAIE—FEDOAHFHET | 121X 1 EORADHNBFTF I TWVET)
7.

169 <<SIMPLE 169>> Argument: type Error! FT V2 NERRFO RIS type ODIENESTH
<<SIMPLE 169>> "type=" MNif-o CTfEbIFE L. 5.

171 <<SIMPLE 171>> Invalid assignment to Objective: BB L CEBAE & £ R VAR RA S L.
<<SIMPLE 171>> HHEJE$ (Objective) X9 BEARMRANITHN
F L7-: "Objective = Expression" DHFZTT .

172 <<SIMPLE 172>> Objective has not been assigned. EFTNEMRL (solve () PAER) ICRERD (RADBTT
<<SIMPLE 172>>HMIBH (Objective) IZkT HRANTRONTVER | bt TWiewy) HRREMZE L L.

.
173 <<SIMPLE 173>> dual member only exists in Constraints and | flfIRNEBEUN DA T V=7 bD dual HERES L

Variables.
<<SIMPLE 173>> XCHAHMEZ I & EBH LMW TSI LI Y &L
FL.

F L.
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174 <<SIMPLE 174>> Set data can not be transformed to Parameter | 25 DERIE val ZEE Parameter IZEM L L5 & L
by .val F L. (Bl E L TESOHIRIEDIAL Parameter
<<SIMPLE 174>>8EE DMl (.val) &/37 A—4% (Parameter) [CAHAL X | LEMHICH S Z LT TEERA. RRLILV XU TT
YL LELE. HDHTT. )

177 <<SIMPLE 177>> No lower bound for empty constraint. BE LD TEREIN TWARWHIFIRIZH L TTR
<<SIMPLE 177>> MO FIRIIFEL A HIKANZETT. fa~&o L LELE.

181 <<SIMPLE 181>> Argument: from is required in defining a | %l Sequence DEFIZEMSIE from BN TWER
Sequence. .
<<SIMPLE 181>> Sequence % iEF T DIRFITIE, "from="FEENMLEHTT .

182 <<SIMPLE 182>> Argument: to is required in defining a | 4§l Sequence DERICEMFIE to DENTWHEHA.
Sequence.
<<SIMPLE 182>> Sequence & E#FT DHIKFIZIX, "to="fRENLHETT .

183 <<SIMPLE 183>> Argument: Either left or oleft is required | #ilfl Interval DEFIZEIESIE left F/2lT oleft
in defining an Interval. DREENTNTWERA.
<<SIMPLE 183>> Interval ZEFT HIFITIE, "left=" M "oleft="

DILZHTT .

184 <<SIMPLE 184>> Argument: Either right or oright is required | #iPf Interval D EFIZEMFI K right 72 iF
in defining an Interval. oright OBENHNTHEHEA.
<<SIMPLE 184>> Interval ZEFT HFFITIE, "right=" M "oright="

DWZETT .
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185 <<SIMPLE 185>> Argument: name 1is ignored in the | i/l Interval F7213%] Sequence ZTHET D & X,
Interval/Sequence definition. JBMEI4 name WENFE L7, (AT, EHELTHE
<<SIMPLE 185>> Interval/Sequence % EF9d HHFIZIE, "name=" 1L |fTLET. )
2T .

186 <<SIMPLE 186>> Argument: index 1is ignored in the | #iffl Interval F 7135 sequence DEZIZEMETI K
Interval/Sequence definition. index MWHNFE L7z, (BETT. BELTEITLE
<<SIMPLE 186>> Interval/Sequence % EFz T AFFIZ, "index=" X | 7. )

L3 G

187 <<SIMPLE 187>> Argument: dim is ignored in the | il Interval F7(3%|Sequence DEFRIZBMESI K
Interval/Sequence definition. dim NN F L. (EEHETT., MELTHEITLE
<<SIMPLE 187>> Interval/Sequence % EFT DIFFIZ, "dim=" |TM | 5. )

T

188 <<SIMPLE 188>> Argument: left, right, oleft, oright are | %l Sequence ZEHZRTH & =, BMSIE left 72X
ignored in S ET.
<<SIMPLE 188>> Sequence % E#F T HMFIZIX., "left=, right=,
oleft=, oright="I3#Z)TT .

189 <<SIMPLE 189>> Argument: from, to are ignored in the Interval | il Interval ZEHFTDH L =, EMHFIE from &
definition. to IXMEHINET.
<<SIMPLE 189>> Interval %EFT DHIFIZ, "from=, to=" |FEH)T
7.

190 <<SIMPLE 190>> Interval has no val member. #iPH Interval (2L CHBURME val ML E L.

<<SIMPLE 190>> Interval O".val" #&ZHBL Lo LF L.

( Interval IZval BT HZLIETEERFA. )
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191 <<SIMPLE 191>> No assignment is allowed to Sets having RFMECTHEGEZRSOEGITHT2RAZITE D &
<<SIMPLE 191>> IRF-& superSet ZRFFIZEFES L 5 REAIIKT S LELE. ( EZEOHEHAL ZOr—AToOEBEDOR
EEORANITEERTA. (T—F 77 A VRBOHLDBTFINET) ANFEEIESNTEBY, BEEMOANTFINET )

192 <<SIMPLE 192>> Fatal Error in solve () before solution | NUOPT Ml C= I —4 I LFE L.
process
<<SIMPLE 192>> NUOPT D KT 7 — CRIRLIEDH)

193,194 <<SIMPLE 193>>, <<SIMPLE 194>> NUOPT MtE@EHFIc=7 —%#Z LE L7z (193:fFH
Error in solve (), Fatal Error in solve() 715V, 194:fEH 72 L),

NUOPT DT F—:XX, NUOPT DERTT— : XX

195 <<SIMPLE 195>> Index with SuperSet error. Superset LINFOEHLEDIRATFATICFENRH Y £
<<SIMPLE 195>> Index & SuperSet DEFTT —. 7.

196 <<SIMPLE 196>>Warning: Objective function is constant. HHBEENERTH D Z ENETIVOMRIZ L - TH]
<<SIMPLE 196>> & AMBIBMNa L AZ Mo TWET . HNZZRY LT

197 <<SIMPLE 197>> Set of fixed element can not be a superset. | fRAICL > THEEL/-EHE% superSet & L THEH
<<SIMPLE 197>>[EEINTERIZL > TERSNDIELS%E superSet & | ELE L.

LTHERTAHZEITITEERA.

198 <<SIMPLE 198>>Wrong argument for slice function. Slice BA#DB|HIL slice LE D L LTWBREASDK

<<SIMPLE 198>> FA¥{ slice DBIHMNELLSHY EHA. TEUTTHLILENDY £, ThLEBATNE
7.

199 <<SIMPLE 199>> Character-value (.. ) appeared in | XTI .. IZxT B EESHAS B KO E X
constraint/objective definition. WCHILE L7, Parameter D CARMEY] 2 {EATIZ SCF
<<SIMPLE 199>> CFHIME (..) BHIKNLCHEMBEBOERIZENTWE | FINBN T D ARENRH Y 5.

7.
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200 <<SIMPLE 200>> #45: simple fprintf () IEB|EWNF D Set & | simple printf if set DN EZITVER AL
TV MEEHRLE L

202 <<SIMPLE 202>> {...} appears invalid position. T T 7 AN TFH R THARE O AR T ... D
<<SIMPLE 202>> {...} BARERGITCHNLTWET . BN DGR ARIETY .

203 <<SIMPLE 203>>Insufficient # of Data after {...}..{...} |7 —Z77ALDEKE (..} ICBNT, MfFSiLd7T
expected — X OEEN R 7.
<<SIMPL 203>> {...}..{...} COZO3ITFT—HAHENAFETT. XX
EMECTT vy HHY E7.

204 <<SIMPLE 204>>Try to unlock Set with noname. EAHBEORER R L, BICES SN TWARWERITHRL
<<SIMPLE 204>> AR LOESR% unlock() LEHELFELL. Tunlock() ZMOE L.

205 <<SIMPLE 205>>Warning: Any Set without name is already | BEAHEDOKERZL L, BICES SN TWARWEARITHL
locked. T lock(VEMUELE. bbb lock() SNTWVD
<<SIMPLE 205>> %45 AR LOEEITHEIC lock () SNIRETT | LW HEERZRD T lock () D a3 —/LIIARETT.

DT lock() Da—/VIIARETT.

206 <<SIMPLE 206>> Locked Set XX cannot be assigned. f XX % lock() IZ&»-TryZ LTWBHDIZ, fX
<<SIMPLE 206>> lock() IMN7-HEG XX ITRABTONE L. ATk > ELELLE.

207 <<SIMPLE 207>> Auto-assignment mechanism try to add some A XX % lock() IZX-oTuryZ LTWARIZ, H

element[s] to locked Set XX. In setting object YY.
12, BEIfUAT lock STV
WCERMBEMSLL S ELELE.

<<SIMPLE 207>> T—X& YY DIRTEDEE

HEH XX

AL > THLWEENBMENLY) ELTWE
T, Y ~OT—HEEORTICERZH Y 7.
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208 <<SIMPLE 208>> Note: Skip auto-assignment to locked base Set B XX % lock() IZX-oTryZ LTWARRIZ, H
in assignment to XX HARAIZ Lo THLWERNBMESNES L LTHE
<<SIMPLE 208>> & : XX OIRTHES (lock #) ~OHBRAFHHS | & EECL>THIRARTF = v 7 DHOEF— NIk
nE L. > TWDIEEDEE ).

209 <<SIMPLE 209>> Note: Skip assignment to locked superSet XX B XX & lock()IZk-oTryZ LTWDHDIZ, XA
<<SIMPLE 209>> #4%: XX @ superSet (lock ) ~ORATIH & | 2MfTbihd o & Li L7 (REIC iofﬁ%ﬁﬁ]&iﬂv’“:
WE L. > I DHDOE— R > TODEEOEETT)).

211 <<SIMPLE 211>> User Termination (at Data Input) T B DFEIRIATr D BRI 2 — Zif)ﬁiiﬁﬁ“ﬁ%éi’b
<<SIMPLE 211>> —WI(Z X 5HWr (7 — X FisriAdr) F L.

212 <<SIMPLE 212>> User Termination (at Model Expansion) ROBEHOBFIC2—FIc L AP IERMEENE L.
<<SIMPLE 212>> =—W|Z X2 Hlr (7 /VEB)

213 <<SIMPLE 213>> Warning from solve () :XX NUOPT X 0 #845 xx N FE L7z,
<<SIMPLE 213>> NUOPT X ¥ %4k xx

214 <<SIMPLE 214>> Warning constraint# XX reduce to YY (always | 2 xx OREBOFERE, YY LW IHEOFITH = IS
satisfied) FXNBENE L.
<<SIMPLE 214>>il#)3 xx 1FLL FORUCHEMTY vy (Wi I D)

215 <<SIMPLE 215>> constraint# XX reduce to YY (never satisfied) | #lfI20 GE5 : xx) 1% Tyy) ICZlC, L THiZ I
<<SIMPLE 215>>#HIR xx IZLA TORICHMTT vy (FITH-Sne | 202 e F L. 216 LREFFICENET.

V)

216 <<SIMPLE 216>> Trivial and Infeasible constraint appeared. | i xx OREBBEOFERER, YY LWIHEOBH LR 2

<<SIMPLE 216>> #IZ Infeasible 7l MNBNE LT, LDOTERWAIKIAABINE L7z GROMEIRORE, [
BNFETAFRTHLZENDNY E L), 215 &
FrcHin £
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217 <<SIMPLE 217>> Internal Error XX W=7 — xx T7
<<SIMPLE 217>> W=7 — XX

218 <<SIMPLE 218>> Error in CSV file XX. The header column have | T—X# 77 ANt L TCHEZ BN/ CSV T 7 AL XX D
N fields but line M has P fields. 74—V R =7 —7T7.
<<SIMPLE 218>> = CSV 77 A /L XX DT T —TF. ~y X —{7IZiE Nl | cSV 77 A NVD 7 4 —/b REILT X TDITTR— T2
D7 4=V ERHYETH, M BFBFHOITIE p HOT 4 — L FRHY £ ThiE7e v 8 A.

219 <<SIMPLE 219>> Error in CSV file XX. Only the header row and | T—X 77 A /L L LTEHEZLNTZCSV 7 7 A MTIE~
no data row exist. v HA—ITLNH Y FHA.
<<SIMPLE 219>>CSV 7 7 A L XX DT T —TT . ~v X —4TL b £HA.

220 <<SIMPLE 220>> Error in CSV file XX. No data row exist. T—=H Ty ANELTEHEZLNTZCSV T 7 A MZIET
<<SIMPLE 220>> CSV 77 A/b XX DT —TY. APITHREST<HY | —ZELTRRTE DA BE-T< DY FHA.
FHA.

221 <<SIMPLE 221>> Error in CSV file XX. Doublicate name YY ( field | T—H 77 AL L THZLBNZCSV T 7 A LD~
# N, and M ) in header row. H—=DIRTATARNIEG L TIWiT 8 A.
<<SIMPLE 221>> CSV 7 7 A /b XX DTT7—TF. AH] YY B~y X —1T
THEELTWET. (74— FES NE MIZBRLTOHETY)

222 <<SIMPLE 222>> Error in CSV file XX. Invalid field string XX |7 —# 77 A& LTCHEX LTz CSV 7 7 A MTEE
at line# N RXFENRIS > THET.
<<SIMPLE 222>> CSV 77 A/ XX DT —TF. 74— /L RTF—H L L
TARBEY) 72 T XX 28 NATHICENTHET.

223 <<SIMPLE 223>> Error in CSV file XX. Empty field at line# N, |7 —¥ 77 A /V¢ LTEHEZ LN CSV 7 7 A IWVITZZED

field# M.
<<SIMPLE 223>>CSV 77 A/ XX DT —TJ. N{THD, 74—/ K M
NZETY .

T4V FBRRE S TWVET.
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224

<<SIMPLE 224>> In reading scalar YY from CSV file XX, found
too many N lines or scalar.

<<SIMPLE 224>> CSV 77 A/ XX INHANTT—H YY Zitb I & L
FLED, ZO77ANMIIFERRTRHY 965 (N )HITTT.

F—=R T A)ELTHEZLNE CSV T 7 ANmBH A
BT =529 L LTWABEAIZIL, 1Tid~y X1TLA
SE—ITTRITFIUE D FEAD, TN EOITRHD
E3m

225

<<SIMPLE 225>> Try to read data YY (with N index), from
CSV file XX but it has too few ( M ) preceding column(s).
<<SIMPLE 225>> 7 —X YY (IRTDOH N) Z CSV I 7 AL XX D Hath 9
ELTWETHEYFNOFNIIT LR DITTOFIN (N ) FILrd £

Ao

T—=HT7ANELTHEZILNE CSV 77 A VDX
FTOHNED FHA RATFTOBIIFHHADL D &L TW
HZATV 2V NOEENPLHEINETD, THNDLE
ZTRY EFHA).

226

<<SIMPLE 226>> Try to read data YY (with N index, [l or 2]D
format) and ZZ (with M index, [l or 2] D format ) from the
same CSV file XX (This file looks ambiguous )

<<SIMPLE 226>> 7 —4 YY(INFOHE N, [1 or 2]D FX) & 2z (IRF
DM, [1 or 2]DFEX) WS, FL csv file XX MmbFiALILTL
FWVET GLEREHRTY) .

F—=HT7 AL LTEHEZbNE csvV 77 A NLDFIR
DEKRGAEO=T7 — T3 (1D FXD» 2D EXNHIR L
LEFTA).

227

<<SIMPLE 227>> Multiple data entry XX found in data YY [and
z2] .

<<SIMPLE 227>> T —4 XX IZOWTORBN T 7 A /b vy & 27 [TH%K
BOMmDFE L.

XX EWIAT V2l NONBRET =X 774 YY &
ZZ 2B WT R EEFLE L. R EERESNT
WOHAT Vel NERLTHIONCENET. 231 FD
AykE—UbEHIZHNET.
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228 <<SIMPLE 228>> Field# NN of the first row (index) is empty. | XX &WIH AT V=7 % 2D EXTIREATNS & X
In reading data XX (with YY index, 2D format) from CSV file | I, WMDITITIIRZA FTOHF O KARTIVUINT R
77. A, T 4= K NN BEIZR>TWET.
<<SIMPLE 228>> 7—# xx (IRXFOH YY) % CSvV file
22 MHERAL 9 E LELEDR, BHIOITO7 4 —/L F NN (AT L LT
fibnsd) n2ETT.

229 <<SIMPLE 229>> Error from asDouble(): this object is not| AW 7 — TR WA 7 Y =7 bIZ asDouble()
scalar. (doubl [E~DZEHL) DOa— )LE{TWE LT,
<<SIMPLE 229>> asDouble() DaA—/L%&{io=AT7 V=7 MIABTT
TH Y EFEA.

230 <<SIMPLE 230>> Error in datafile FF at line NN In the RHS of | INFf& ATV =7 b XX IZHTHT—X DI OT,
xx, dimension of element [YY] should be same as others. YY & WD IRFFLR D BIR TN ER > TOVET.
<<SIMPLE 230>> 7—# 77 A /L FF ® NN {THOFGA-T7—TF. 7Y |a = [1] 3.0 [2 3] 4.0 [5] 5.0 ;
=7 b XX OFBIZBNDEET Yy ORIl Blp o> TET. (ETNVNOERILFINFERINTZHEICH 20T

TN ESET).
231 <<SIMPLE 231>> Multiple data definition found. This may cause | T—X¥ D _EHETEBEN—D2OTHLH D LHNFET.

severe performance deterioration.
<<SIMPLE 231>>[Rl—D7 — X ERKNP _HOULH Y, KHKT —& TITIEA 72
N7 =~ VA THEERSARRERH D £

options.multDataPolicy & 0 (F7#/F) 72
BIFT T —IC v EF. 0LSMIRET D LEEDE
Bkl7eh, FETIEELERA.
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232 <<SIMPLE 232>> Proxy object is used before set BETDHRIOA T2 b (Parameter,Variable
Can be used only after declaration. 72E) #ROERICHHLE L.
<<SIMPLE 232>> A7 ¥ =7 NPESHNIEDLNTWET .
FT7 V2l MIES LIERICHH LT 8 A .

233 <<SIMPLE 233>> Floating point arithmetic error. ETVORER, REGEROIATRICEE N T

<<SIMPLE 233>> {ZBEI/NERBIANFEAELE LT —NFEAELE L BEETZLRADMMNRA vt
—VE L HICRRINET).

234 <<SIMPLE 234>> fH is not in the domain of DiscreteVariable. | DiscreteVariable &% ® domain {[Z& EN2VME
The domain: DOEOFIEERE LG AICH IS NET.
{DiscretevVariable @ domain DA} Bl 21X x @ domain 2 {a,b,c} D& X,
<<SIMPLE 234>> fH|X Discretevariable Of& L CAREEITY (LLTFD | Boolean (x == “d”)

WTFNNTHLILENRHY £79) : {Discretevariable @ domain DEE} | DX HITEWEE.

235 <<SIMPLE 235>> DiscreteVariable A ¥4 ‘s domain is invalid | DiscreteVariable ® domain DOfEIXFEE DEEE N
( should contain only positive integer or string). | XFHTHLILENRH Y FT.
domain:{ DiscreteVariable ® domain DHEE}
<<SIMPLE235>> DiscreteVariable Z¥#4 ?® domain 23Ry T .

CUFHNETITHFADOERZBER LT HEATHLILENRH Y £9). domain
DN : { DiscretevVariable ® domain DHEA}

236 <<SIMPLE 236>> DiscreteVariable Z # 4 ‘s domain has no
element.
<<SIMPLE 236>> DiscreteVariable A% D domain NZEHEETT.
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237 <<SIMPLE 237>> = 1s inappropriately used. Xty = z;
to define equality constraint, use == instead of = . DEIICHEXFHROTERIC=2F > THWEHEEIZ
<<SIMPLE 237>> = B AEUNIEDLNATHET. BEHL == OFRY TF. | HAhShnET.
FXARZEFRT HI1TiE= (RA) TiH R == H\E7.
238 <<SIMPLE 238>> = is inappropriately used in definition of Set.
<<SIMPLE 238>> EATHEIZIHW\T = RABWYNfEDLI TWET.
239 <<SIMPLE 239>> DiscreteVariable Z¥4 has no doomain.

<<SIMPLE 239>> DiscreteVariable Z¥#4 ® domain MEZEIN TV
FHA.

240 <<SIMPLE 240>> DiscreteVariable Z# 4 ‘s domain should not be
indexed.

<<SIMPLE 240>> DiscreteVariable Z¥4% @ domain BIRZFENTIT B

TWET.
241 <<SIMPLE 241>>Table/Parameter Table % 2% 4 D LI E @
DiscreteVariable TH{F(HTHNTWET.
242 <<SIMPLE 242>> ResourceRequire “4H[” D54 duration FELHDE
BTRITIERY EHA.
243 <<SIMPLE 243>> fil¥) " AHI" X rcpsp TIEH O FiXHKEHA. rcpsp Tl 2 72 Will#) alldiff, valgroup
ENERINTHAICHhENET.
244 <<SIMPLE 244>> rcpsp ZiMMHT 2 DIZHE: ResourceRequire DEFHR
ENTHEHA.
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245 <<SIMPLE 245>> rcpsp XM T 5 DIZHE7/: ResourceCapacity MNEF
INTVEHEA

246 <<SIMPLE 246>> %723 ResourceCapacity D5 “timeStep” IZ5 %
ONTVDLEANFE—TIEH Y FHA.

247 <<SIMPLE 247>> ResourceRequire TEZR N TWDLEIR "4&Ai” M
ResourceCapacity ICEZRIN TV ERA.

248 <<SIMPLE 248>> rcpsp ZEHMHT D DICTHMER Activity DERINLTW
FHA.

249 <<SIMPLE 249>> EFINTWARWEJR “AH1" MNEFEITHK THEDLIT
WET

250 <<SIMPLE 250>> Boolean THFEL TWHE— R'4H" IXIEZXIN TV EH
M.

251 <<SIMPLE 251>> rcpsp CIFE—#OHIKIRIZI VT Boolean [ALDOFEITFD
WTEEFA.

252 <<SIMPLE 252>>—f* D Hl D Boolean & startTime, endtime,
processTime DFHD Activity NERD FF

253 <<SIMPLE 253>>ZEATHIKICZIBW TR L Activity Ik LAEATRAGRA 52 &
nTnEd.

255 <<SIMPLE 255>>—fXDHIFIRIC Activity ITHWVWSONEHA . startTime,
endTime, processTime Ik L CRRBLTFEW
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258 <<SIMPLE 258>> ResourceRequire TiRE I TWRWE— R"ZHFj”N
Activity IZH X B TWET.

259 <<SIMPLE 259>> sourceActivity % Activity & &7 L 7ZFo 2l i H
FET.

260 <<SIMPLE 260>> sinkActivity I¥ Activity % FE# L 7=WBro B difH sk
£7

261 <<SIMPLE 261>> Activity “4A®I" @ index & 5|¥ mode “4AHi” ®
index &AELV FT .

262 <<SIMPLE 262>> Activity "&AHI" ® 53T mode NFEINTNEHA.

263 <<SIMPLE 263>> Activity “Hi”"®D5# duedate “4H[” @ index 2%
B0 F9.

264 <<SIMPLE 264>>4EATHIFID 2 ©D Activity M T index NERV £,

265 <<SIMPLE 265>>%%: JATHIKICEAZRET 2 FITHREE A, HIZ hard
filfy & LT ET

266 <<SIMPLE 266>>%: ERTEATHIKICEAZRET 2 FTHREEA. WIZ
hard #ilf & LCHbivE T

267 <<SIMPLE 267>>%ATHlKI DR MIFRE I XFFIAMEDN TWNET
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268 <<SIMPLE 268>>[ERIJATHIFID index LIFEINTZEIRD index 2 E7e
D ET.

269 <<SIMPLE 269>>HEHATSEATHIFNCER A E SN TV EEA

270 <<SIMPLE 270>>%ATHIID index LIFMHEED index MEAR 0

271 <<SIMPLE 271>>JEATHIKIDIRTFHIMOIRTFIIKFT 25 DR H 0 £ T Ao
WL RIFFZEDNL TV ER A .

272 <<SIMPLE 272>> 1 DOEAIATHANCEK OGRS EESHTOET

273 <<SIMPLE 273>> ResourceCapacity "£Hi" DO5#IZ resource 5%
BN TWEHA

274 <<SIMPLE 274>> ResourceCapacity "4 HI" D5 timeStep M5 %
HBNLTVWERA

275 <<SIMPLE 275>> ResourceCapacity “4Hi” ® index & 5I# weight
“AHT” O index NE/LV T

276 <<SIMPLE 276>> ResourceRequire “#H([” DFIEIZ mode NEHZX 6L T
WEHEA

277 <<SIMPLE 277>> ResourceRequire "4 Hi" D5#IZ resource B"EZH
NTWVEHTA

278 <<SIMPLE 278>> ResourceRequire "£Hi" D54\ duration BEH 25
NTWEHA
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279 <<SIMPLE 279>> ResourceRequire “4&Hi” @ 7|l duration IZA®D
EAANENTNES

280 <<SIMPLE 280>> ResourceRequire [T —HXNHTEINTWVEHA

281 <<SIMPLE 281>>%{L: E£— F"£H(" 7 ResourceRequire [ZREIN | THIHLEMEDFKFIZ /Y £
TWEHA

282 <<SIMPLE 282>>%{L. £— F "£Hi" 7 ResourceRequire [IFFES | THIHREMEDFRAFIZ /Y £
NTWETHEONLTHEEA.

283 <<SIMPLE 283>>#i:: B "£ii" BNEAF V2 — LHIICE W T | FIIRO RO/ ) £
ResourceCapacity DfEZY 0 72> TWET

284 <<SIMPLE 284>> rcpsp (F—MDOHIFIN%EL hard HFIE LTI ETA
(T RERELZLEZDVNERH Y )

285 <<SIMPLE 285>>—MDHIKRICHDELNR L Z LI TWET

286 <<SIMPLE 286>>%i: i/ ML TIZ—BOFKKICEALZE 2 5 FHITH
KEHA (BT hard il E LTHRDOILET)

288 <<SIMPLE 288>>HRIBIEL (Ht& DIEEDTE THRiAI R/ IME) DEI A DIE)
HzonTnES

289 <<STMPLE 289>>HMIBIEK (B DOIEED5E THRZI R/ ME) 1X hard Hl) &

LTH) FIHDRE A
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290 <<SIMPLE 290>>%45: i/ MUICK L CTEAZRET D FHITIHRETA

291 <<SIMPLE 291>>WHAERHKIDEAL 0 LY REWHEDOAEZHLILET
(-1 1% hard K& ARSI ET)

292 <<SIMPLE 292>>%%%5: MHif/ MERHITEIRHIIICEA 2R T T 2 FILHIK
FH¥A. &7T hard HKE LTHRDILET

293 <<SIMPLE 293>>MIfR/ MEEFD — X DHIFIRITR/R D 2 2D Activity
DYATEAMRD Boolean DFHNH 7 HHIFKILIAAOHIKITH Z £ A

294 <<SIMPLE 294>>%%E: i/ MURHTHESZH > FIXHREEA. R
HEAHZEL S ET

295 <<SIMPLE 295>>MHIH/ MU ERTEITHIFIIERERET A

296 <<SIMPLE 296>>#AMIf/MUEFIZ—M DOHIFIA T Boolean & Activity
HIRGT HFITHREEA

297 <<SIMPLE 297>> Gantt ® dump IZHZX6NTT 7 AN T 7 A NEL" &
A =T UHRETA.

298 <<SIMPLE 298>> rcpsp P47 ¥ =7 b (Activity, ResourceRequire,
ResourceCapacity) ICIRFRHEZ LN TVRNEDRH Y 9.

299 <<SIMPLE 299>>%4 + ResourceCapacity TEFRINTWAEIR "4
" M ResourceRequire TN TWWEHA
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300 <<SIMPLE 300>> ResourceRequire "4Hi" D5 "timeStep" 125
ZHEEIL 1 WL TRITIERY FHA.

301 <<SIMPLE 301>> ResourceRequire "4Hi" ®FI¥ "timeStep" 125
R DEEDOERITEETRITNIETRY EHA

302 <<SIMPLE 302>> ResourceRequire "£Hi" D5 "timeStep" (Z5H
ZHEEOHEAIT 0 IHED TRTNERY T A

303 <<SIMPLE 303>> ResourceRequire "£Hi" D7 "timeStep" (ZH
RLEEOEBRT 1 ABTRINTRY £EA

304 <<SIMPLE 304>>%%4:. ResourceCapacity "4Ai" ENEHKTT. ¥
[CEID FBETETS

305 <<SIMPLE 305>>%%4: ResourceCapacity "4HI" IZ5 X HILZERIZ
EBOLONRH Y Y. BEICHVIETET

306 <<SIMPLE 306>>%4%:. ResourceRequire "#H[" 25X OLNTZEAIZ
EBEOLONRHY £ . BRIV IETES

307 <<SIMPLE 307>>%f: —kOHKIAX A" ICHEZONEERICELDOD
DORHY EF. BRIV ETET

308 <<SIMPLE 308>>%%H: HRIBIE (RBEOMEXRDETHAR/IME) 12525
NICBEACERDOLORH Y £3. BEICUIVHETET

310 <<SIMPLE 310>> rcpsp ([CBWTHMBEEMNERERSNLTOWET
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311 <<SIMPLE 311>> rcpsp (IZBWT Objective IT type=maximize 235 | BBYBEEIIR/IMEDOA T 2 F 5.
2 BIVTWET
312 <<SIMPLE 312>>%4& . rcpps ICBWTHRBEE D —fXOHIHRX b EREIN
TWEHA
313 <<SIMPLE 313>> Activity "4HI" D5/ mode IZH 2 b -HEAIZZE
DHLDNHY £
314 <<SIMPLE 314>>ERIJEATHIFNC IV THRIFRORNIEIR A HET 2 FITH
KEHEA
315 <<SIMPLE 315>> tardiness |¥ Activity ZE# L7cFFOLERHKE
kR
316 <<SIMPLE 316>> ResourceRequire "4 HiI" D7k default [ZADHE
NEZHNTWES
317 <<SIMPLE 317>> completionTime, tardiness L#ME Objective IZ | rcpsp ZHWLHE DA
BROET HEFITHCRERE A
318 <<SIMPLE 318>> ResourceRequrie "ZHi" [ZADMEMNEZ 5N TWE
7.
319 <<SIMPLE 319>> ResourceCapacity "£ZHi" [CADMENEG 2 6N TWE
B
320 <<SIMPLE 320>> ResourceCapacity "4 " OELIZADENREZ B | 72721, -1 1% hard REPFHFIOERIZZR Y £
TWET.
321 <<SIMPLE 321>> ResourceCapacity "4 Hi" OE— F"4H[" OKLHIEE
M2HMETIZH Y A FIHEHELTFE W)
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322 <<SIMPLE 322>> 4. HEYBIEKIZ tardiness DFXE IAL TV E T3,
Activity I& duedate DZEZX LN TWWERA. M#E/IMEIZEZ T .

323 <<SIMPLE 323>> (IEHT) FEATHIKIDOSATRRICFERH Y £3.

324 <<SIMPLE 324>> EHIEATHIKICEBROERN G2 b THET .

325 <<SIMPLE 325>> A&/ IMEEFIZIE sourceActivity ITHWAHEITH K
FHEA.

326 <<SIMPLE 326>> #N#if/IMEIFFICIE sinkActivity FHW A FIFHIHR TR
.

327 <<SIMPLE 327>> ##if/IMELFFIZIZ DummyMode (WA Tk EHA .

328 <<SIMPLE 328>> rcpsp CTII—#ROHFKIXITHB W T Activity RO
TR TEEEA.

329 <<SIMPLE 329>> rcpsp CIE— MK O#lHRXNIcB W T Activity &
Activity.startTime OFIIFEHR TEEHA.

330 <<SIMPLE 330>> rcpsp ©C ¥ — #% o #l £ KX 12 ¥ » T
Activity.startTime & Activity.endTime OFEIFFIRTE EHA .

331 <<SIMPLE 331>> rcpsp CII—MOHIFIKITIHB VT Activity.startTime

L Activity.startTime DOFFIIFEB T EFHA.
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332 <<SIMPLE 332>> rcpsp TIE—MOHIFIFKITIWT Activity.endTime
L Activity.endTime OFEIIFER TEFHA.

333 <<SIMPLE 333>> rcpsp Tl — M OHKXIZIE W T Activity &
Activity.endTime DOREIIFLABRTEEHA.

334 <<SIMPLE 334>> completionTime I Activity % EFs L7ZEFD A H
TEET.

335 <<SIMPLE 335>> ResourceRequire TEFE I N TW 7RV "£ fi"»n
Activity OFIHMHEICEZ BN E LT

336 <<SIMPLE 336>> ResourceRequire TEZEI N TWZARV "ZHi" M
Activity OFHIEIZE X b E LT

337 <<SIMPLE 337>> #IHULEN T RN 4T 2% L TE— ROREEZIT2
BoELELL.

338 <<SIMPLE 338>> M/ MU L fixActivity (CHEAE G 2 D HTHEK
FHA

339 <<SIMPLE 339>> fixActivity [ZEA % 5 2 28A13& TREZ OB E X H
KEHA

340 <<SIMPLE 340>> Boolean THEE N7z "4AHI" (XE— N 4RI W5
HERHKRETA

341 <<SIMPLE 341>> % : mordeOrder HfIICEAZHKET HHFITHKER
Av. I hard #ilfE LTHDOIET

342 <<SIMPLE 342>> SEATHIKIOIRTFITMOIWTAMLAFET 2D D F 9 )3
DIRTF- & FRFICE DI TV EEA .
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343 <<SIMPLE 343>> modeOrder fllfJ?® 2 -2®D Activity I T index 73
gy F9.
344 <<SIMPLE 344>> modeOrder il DIRFIMDITFIIKITET HHDRH Y
FTRMOBETF L FRFEDN TOERA .
345 <<SIMPLE 345>> i/ IMEFEX modeorder #lZ ERHKETA
346 <<SIMPLE 346>> modeOrder #lfJIC5 2 HN7/- 2 DD Activity "4Hil | modeOrder #fIICE 2 b7z Activity OEY 9
", "AETT OWMVELE— ROBREL Y FF 5E— ROFITE LWRERH Y 3.
347 <<SIMPLE 347>> [Al—® Activity % modeOrder fl#IIZ5 2 2F LY
KEHA.
348 <<SIMPLE 348>> ¥ THZ|%Z 0 ICEET 2 FIHREFA ("4HI") .
349 <<SIMPLE 349>> PH#AREZZ A OME CHEET 5 FITHRETA ("4AHI") .
350 <<SIMPLE 350>> #& TRz ADOETHEET L FITHREEA (4TI .
351 <<SIMPLE 351>> BHEARFZ| & ¥ TR O 2 EE T 2 FITHKREEA ("
A .
352 <<SIMPLE 352>> timeStep Z iz ZWFZOMEEIIIT/2 ) FRHKEEA
("4 .
353 <<SIMPLE 353>> #4ik. £T® Activity \ZxF LEIHIEICIEEY X b5
O TWEEA. YIERETES TS .
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354 <<SIMPLE 354>> #IHIEIZ G2 - "ARI"& "HAET" (TR0 H5HENH
FKFEHA
355 <<SIMPLE 355>> fixActivity [CHOEANEZ LN TNET
356 <<SIMPLE 356>> fixActivity [CADBEALANEZ LA TWET
357 <<SIMPLE 357>> &4i: "AHi"ORFZANEROMETHEES N TNET. B
BICOIvETET.
358 <<SIMPLE 358>> """ I[ZHIHIEZRATLFITHRERA.
359 <<SIMPLE 359>> MIHUEIZ G- X HLAIVZNEENARIETY (JEFIL 1 4AE D T
2TO Activity IR LE X TRV,
360 <<SIMPLE 360>> setNuoptWatchFile() CTRELZZ 7 A /L "4REi"
EEXIAHBE— RFCHITEEA. Excel REBIOT TSV r—rarTZD7
7 A NVEBRNTNZRNTL X 9 7.
361 <<SIMPLE 361>> ResourceCapacity "4Hi" |Z defaultval %% | defaultval L ResourceRequire 7 7 AT
THFEITHRETA. DHAHEZNTT.
370 <<SIMPLE 370>> The index dim of the Matrix <<Name>> should
be 2.
<<SIMPLE 370>> 174l "m" OEFIZHRLEROBEFN 2 WL TEHY
FH¥A.
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371 <<SIMPLE 371>> Invalid index dim of the Matrix <<Name>> or
its Element. Now its index is dim <<Number>>, but should be
<<Number>> (as Matrix) or <<Number>> (as Matrix Element) .
<<SIMPLE 371>> 174 "m" (JRFEDOKIT:1) 1T, KITC 0 OEFIIARES
T ATHIREEHTORS, WFOWRITIT 11, BREHTORDL, FF
DOIRICIL 3 TRITNIT D EHA.

372 <<SIMPLE 372>> Warning: The Matrix <<Name>> is null. The SDP
constraint on this matrix is ignored.
<<SIMPLE 372>> %i: 174 "m" (322 TH. Z OAITHNTH S 5 IEE fE]
AT SN E T

373 <<SIMPLE 373>> Weight coefficients of the constraint
<<Name>> are invalid.
(a: Quadratic ,b: Linear) = (<<Number>>,<<Number>>).
a and b both should be non-negative.
<<SIMPLE 373>> filf "p" O v =4 MEENARIETT.
(@~ b —1K) = (2,-0.5).
a,b EHIZEFIXETRITNITRVETA.

374 <<SIMPLE 374>> entryVariable should not be called (DFO |entryVariable [ Derivative

specific).

<<SIMPLE 374>> entryVariable & DFO 7 KA EBLHDERE T .

Free Optimziation 7 RA VHFHDOHKEHETT .
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375 <<SIMPLE 375>> count/max/min/argmax/argmin count/max/min/argmax/argmin i
contains Discretevariable. DiscreteVariable Z&{rREL%
<<SIMPLE 375>> count/max/min/argmax/argmin N/ BRBEEROERICHEY ZLiETEERA.
DiscreteVariable 0-1 @ IntegerVariable (type=binary)
DHATGETT .
376 <<SIMPLE 376>> lst argument of count is invalid type. count DM DFIFDOXDENIEE L TV D
<<SIMPLE 376>> count DRHDBIEN, [EE <=1 X (<= T H | bOLERY £
LWL [EEK >=1 X [>= T LSO E L TVET. <= N <= T
B >= X >= EHK
DHMPARETY (L, TRICHET L EEHDOWTH
DD FHMER]) .
400 <<SIMPLE 400>> the dimension of reference object 1744 1 and
reference object {744 2 are not suitable.
<<SIMPLE 400>> ZRAT V=7 bk 17014 1 LA TV =7 b 17514
2 DIRTHES LEEA.
401 <<STMPLE 401>> reference object {T¥I4 1 cannot be converted
into vector.
<<SIMPLE 401>> ZMAT V=7 [ 1754 1 137 FIZETE EH
M.
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402

<<SIMPLE 402>> reference object 1744 1 cannot be converted
into scalar.

<<SIMPLE 402>> ZMRA TV =7 b 178014 1 IIAN T —ICE|TE EH
.

403

<<SIMPLE 403>> because the dimension of reference object 1T
%14 1 and reference object {744 2 are not suitable, inner
product is not computable.

<<SIMPLE 403>> ZRAT V=7 bk 17414 1 LBRA TV =7 b 1754
2 ODRFTEVNELS L=, NHEIFFE T EEA.

404

<<SIMPLE 404>> because the dimension of reference object 1T
314 1 and reference object 1744 2 are not suitable, addition
and subtraction are not computable.

<<SIMPLE 404>> ZRAT V=7 b+ 17514 1 LBRA TV =7 b 1754
2 ORTENES Lz, EEFIEcEEEA.

405

<<SIMPLE 405>> because the dimension of reference object 1T
314 1 and reference object {7%|4 2 are not suitable,
multiplication is not computable.

<<SIMPLE 405>> ZMA TV =7 b 17514 1 LA TV =7 b 17514
2 DIRITEHELS LienWize, REITHE T EHA.
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406 <<SIMPLE 406>> reference object 1744 1 and scalar 17414 2 are
not compareable.
<<SIMPLE 406>> ZMA TV =7 b 1784 1 & AN T — 1754 2 1T
TEEHE M.

407 <<SIMPLE 407>> because reference object {744 1 is not square
matrix, the trace of it is not computable.
<<SIMPLE 407>> [EF{THITR W, ATz b 17514 1 © b
L—R IR TEERA.

408 <<SIMPLE 408>> not-square matrix object 1744 1 was given
into the argument of logdet.
<<SIMPLE 408>> logdet DBIHUTEFITHIT/RWA TV =7 b 1754 1
NhHEZbE L.

409 <<SIMPLE 409>> indexed matrix object 174I#% 1 was given into
the argument of logdet.
<<SIMPLE 409>> logdet DH|EUITIRFTATE DITHIAT V=2 b 17514 1
NhEZzbE L.

410 <<SIMPLE 410>> function sum of reference object 1734 1 is
not computable.
<<SIMPLE 410>> ZMA T V=7 k {754 1 © sum IFFHHE CTEEHA.

411 <<SIMPLE 411>> the multiplication of reference object {75
4 1 and indexed parameter is not computable.
<<SIMPLE 411>> ZAT V=7 b 1744 1 LIRFATE Parameter D
FRIFFRTE EEA.
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412 <<SIMPLE 412>> indexed reference object {744 1 has mistake
of indexing.
<<SIMPLE 412>> IRFMEDBWAT V=7 b 17514 1 ORFAHTFIZHEA
DDdHD £T.

413 <<SIMPLE 413>> substitution for indexed reference object 1T
%14 1 is prohibited.
<<SIMPLE 413>> IRNFMEOBMAT V=7 b 17514 1 ITITRADBEEE
SNTWVET.

449 <<SIMPLE 449>> error occurred by matrix or vector arithmetic
operation.
<<SIMPLE 449>> 174l F7cix <7 ML OEA T I =038 AELFE LT,

550 <<SIMPLE 550>> Warning: Elements of a empty Set are expanded.
<<SIMPLE 550>> %% : ZEJIIH L THRTORMELLS L LELL.

551 <<SIMPLE 551>> Invalid semidefinite constraint on "Matrix | PIEEMEFHKOADIZ ali] &, #iF D index
name".RHS must not have movable index. Aol NI A—2nkns b7 —TF.
<<SIMPLE 551>> 174l "{THI%4" IZOWTOFIEEERIKOELN—EIZ | ald] REDHAITITHEREA.

EED EHA.
552 <<SIMPLE 552>> SymmetricMatrix "Matrix name" has index | PIEEMEFNOEROIT N dim THZ SN -HFH

"index" out of its dimSet.
<<SIMPLE 552>> X#MTH| "{THIL4" OA F 7 A "IRFE" B dim TH
Z b g O TT.

ZIIAEZLTOWET. ATFERORAICHO N TTAT
RATEHA SN EEA.
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NUOPT A{ADHF14 2 =T — /8 X o — 1%,

¢ NUOPT AAFROFHE TR Shiz— T — /i&d

<<NUOPT #75>> TR R
¢ NIA=ZIEHT LT —/

iz ==
=

=

<<PARAMETER HH5>>

TT—RA k-

¢ MPS 7 7 A NMERERCRE SN2 T—/

ke A
=l
<<MPS FILE & HF>>

TIT—AvE—v

Va2 — L OBEAITIT

ex2.smp D SATHOETHIZZ T =& E L7z,

D3FEETT. =T—Avtv—0F, BEHT (WindowsGUI TIIMREFRV AV RO LA vE—V DA RY) ICHIEET. SIMPLE =2 — K
<<SIMPLE 193>> NUOPT DT T —

<<NUOPT 10>> IPM iteration limit exceeded.
REDX T, SIMPLE DT — X vb—UD—¥é L TERREINETHN,
B TT.

ZEET Y VSRR

SIMPLE 7% NUOPT Z L&) L TWAE A H-> T\
A.2.1 NUOPT DT 5 — /%%
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(fREHH Y ]

T7—FF | TF7—Avk—V A

1 <<NUOPT 1>> memory error in preprocessing. ATLBSCATE AT U S, EHREREZ A ——LE Lz, [
N7 L]

2 <<NUOPT 2>> infeasible (linear constraints and | BREHFICEE D ETFREFKIDOTZOICHIED infeasible 725 T

variable bounds) . WD ENRAEE TR S E L. (R L)

3 <<NUOPT 3>> no variables in this model. ETV () ICEEDR—o bbb FHA. R L]

5 <<NUOPT 5>> infeasible integer variable bounds. | Z#® L FRHEIFIOZOICHEN infeasible o> TWNDH I &N
AL TR S v Lie, (RN EEIEIOER T 2R3 BT
REBESNTVLHEEFICHELET. ) R L]

6 <<NUOPT 6>> unbounded (linear constraints and | #RJEHIFIEEH D L TR GMBEOREMRITAR L ITR 620D

variable bounds) . DEPLBE CHE SVE L-. [ 7 L)

7 <<NUOPT 7>> internal error. [WNE/IL—F 4] NE T —NRALE L.
(nuopt-support@msi.co.jp (IC THEHME T IV . [fEHTI72 L]

8 <<NUOPT 8>> memory error in optimization phase. | fFHEEICIH W THE AT Y NEHAIREREEZ A —\—LE Lz, [#
A7 L]

9 <<NUOPT 9>> step reduction limit exceeded. EARRRT VT Y XAIZEBWT step reduction DR X, &
WEEITRIEE>TLEVE L (I TRVEEICERIRR T L =Y
ALZWHA LGSR, M2 infeasible THDHILAICEX E
T). FRHAHY ]

10 <<NUOPT 10>> IPM iteration limit exceeded. WREO SRR EIRZ B2 E Uiz (EBRIIRHICHE L nWiEaic

X150 BT RNTA—=FZ T 7 A )L BT criteria: maxitn =300
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LLTRETHIENTEET). (BHEAHV]

11 <<NUOPT 11>> infeasible. BN ET AR THL EHESNE L. MRH1H D ]
13 <<NUOPT 13>> unbounded. MEDEREMBN AR THRWZ ERHESNE L. (150 ]
14 <<NUOPT 14>> integrality is violated. TR o B MBI BAREDAN 2 LT 720, B R &
2o TWRWENH I ENTWET. (EHH D)
15 <<NUOPT 15>> simplex misapplied to NLP. IR EIC EAREREH Sk H) L LThWET. (7 L]
16 <<NUOPT 16>> Infeasible MIP. IRA RGBSR LW Lo £ Lz (Lp/QP
AR ) SET) . (R 1H 0 ]
17 <<NUOPT 17>> B & B node limit reached (with | ZFIREEICE O TERT MBS LR £ Uz, il
feas.sol.). THLHRIEEFEHY THEALD, BEMIIELNL TV ET.
(branch:maxnod ZREL7=HE). [BHEIHV ]
18 <<NUOPT 18>> MIP iteration failed (with | DEREEDOL—TNRP CHREMMESICE > TRRLELE. &
feas.sol.). W CH DRI H Y FEAD, BEMIIE LN THET. [
o/
19 <<NUOPT 19>> B & B node limit reached (no |17 HFELEUTTA, BEMNREGELNTWERA. 1P (QP) FEFIMEN
feas.sol.). HAhEnEd. MEI1H0 )
20 <<NUOPT 20>> MIP iter. failed (no feas.sol.). 18 ZBLRIUTTN, BHMNHOLNLTWERTA. 1P (QP) FEFIEMN
HASHET. R H 0
21 <<NUOPT 21>> B & B itr. timeout (with feas.sol.). | BHGEIHEE 2TV DH5E O NUOPT OREEIRFH A RRABIZ £ L
o, RETHIRIEIEH Y TN, BEMIGLATHET
(branch:maxnod ZiREL7ZHE). MHII1HD ]
22 <<NUOPT 22>> B & B itr. timeout (no feas.sol.). |21 FBELRILTTN, BEHEMAEOLNTWETA. LP/QP KB H
HhEanEd. (EEHHY )
25 <<NUOPT 25>> Can't open file in current directory | fR7 7 A4/ (.sol 77 AN) DA —F R LICDO TR 7 A )b
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[no .sol made]

NDHATENTOWETA. (BEETT. HEIXITORET). MEHHR
L]

26 <<NUOPT 26>> LP/IP module cannot handle NLP. LP/IP E ¥V 2 — /L CIHMIEFHREZ M Z 5 L LE L7z, ()72
L]
27 <<NUOPT 27>> SIMPLEX iteration limit exceeded. | HKIEDOREREIED LIREA—"—LE L. M IH V)
28 <<NUOPT 28>> higher-order method is only for LP. | FEMEEHERBEICHRIEZEIBEIEFEHONREREH I L 9 & LT
F9. 7R L)
29 <<NUOPT 29>> iteration diverged. FRIEHHENEFR A ONSENRHBB L E L., (150 ]
30 <<NUOPT 30>> terminated by user. 2—HFOHRRICEVEFEOHWEZITWNE L. (MEIHY )
31 <<NUOPT 31>> B&B terminated by user (with | OHREEOEFE T —FORERIZLIVFHEOTEEZITVNE L. &
feas.sol.). W CH DRI H Y FEAD, BEMIIE LN THET. [
o/
32 <<NUOPT 32>> B&B terminated by user (no |31&FEFELTTD, BEMNELNTWERA. LP/QP BEMME)H
feas.sol.). HSnET. [(MHIH )
33 <<NUOPT 33>> Bound violated. TR ETFREREIGER L TWABRHIENTWET. EKLT
WA, &7 7 AL (*.sol) TUINFS"ELFIRSNTWET.
2= O (HRASLEROBED A —F —DENRH L) L
BoinEd. WAETHONTODSE I RS2/ S < UTET
TOLENDY ET. (FHIHV ]
34 <<NUOPT 34>> Bound and Constraint violated. BB IOHHRO ETRZAEIER L TWA@ENH ST

F. ERLTWDHHEPTE, 7 7 A/ (*.s0l) TUINFS" & EKR
SINTWET. 27— roEn (HKEKSER DB D A —F — D7)
WML BEEEDIET. NAETHROTOWDIGAICIE L&t %
WS LTETTAHLERHY ET. (HIH V]
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35,36 <<NUOPT 35>> Constraint violated. HIFRO L TREZABICEN L TWAMAH I THET. EXL
<<NUOPT 36>> Equality Constraint violated. TWADEFTI, iE7 74/ (*.s0l) TUINFS"EFRINTWVET.

A= OE (HIRIARLEBEDMEDOA—F —DENE L) L
B ET. WAETHONTODHE I RS2/ S < UTET
TOMLERDY EF. (HIHY )

37 <<NUOPT 37>> B&B terminated with given # of | options.maxintsol THE L7272 OEBEMNRRINT-DT

feas.sol. IR EEEEIELE L, (M IH 0]

38 <<NUOPT 38>> dual infeasible. U R K — DRSS & 0 5 B ARIE D 7 v 2 THRITA ATREEN
RSN E L. [BHIH D]

39 <<NUOPT 39>> IPM iteration timeout options.maxtim Tak/E L7ZEREMICK LT, WAIEDOKENRZ A L
TURNLELE. (MBHENH ]

40 <<NUOPT 40>> SQP iteration limit exceeded SQP (1sgp, tsagp) PXEN EREZEAE L. o7 rITY X A%
BRLLLZESW., BHEIH Y]

41 <<NUOPT 41>> SQP internal error SQP (1sqgp, tsqp) DFEATHICHNEHMAR T —NEAELE L. o
TNTY ZALERR LISV, )R]

42 <<NUOPT 42>> You cannot apply crossover for MIP | 7 @ A4 —/3N— (options.crossover="on”) IXREEEFTEIEIZ
FEAT 2 2 LiFTEERA. RHAR L]

43 <<NUOPT 43>> B&B memory error (with feas.sol.) | FREEDIITHIC, options.maxmem TERE L7z AT 4 —N
—NEZY, FETEEIELE LR, FATARRIISE N THET.
R )

44 <<NUOPT 44>> B&B memory error (no feas.sol.) IFIRREEDFEITHIZ, options.maxmem TE LT AEY A4 —N
—MEZY, FTEEI UE Lo, ETRREIEo N TWEEA [
H7a L]

45 <<NUOPT 45>> B&B gap reaches under the limit. ETHROZEMN options.gaptol TEHEZOLNZLV H/hEL< D FEL
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7eDT, HERELEZFIELES. BHAIHD )

46 <<NUOPT 46>> Continuous Variable Z#4 cannot be | B E2 S ToME%Z wesp THZ 9 L LE L7, wesp 1TEBEE
included in model for wcsp. PO EnTEERA. (B 1L]
47 <<NUOPT 47>> IntegerVariable £ ¥ # should be | 0-1 BEHEEKLINOEEELMNFEINLTHOET. wesp F—BROEHKE
declared as binary. Bath>sZ ENTEERHA. RHTI721L]
48 <<NUOPT 48>> Variable % ¥ 4 appear in two | 2L LE®D selectioniZE 72N> THNATWD 0-1 BEEHKNFN
selection (). F L7 (R
49 <<NUOPT 49>> Variable % #{ # is fixed to | 0-1%HEHN 0, 1 UAOMEICEE SNE Lz, 7L
infeasible value.
50 <<NUOPT 50>> Both of two variables Z#4 1 and & | ZHH 1 LEHH 2 O GIE(H—D selection [ZHALTNDDT)
¥4 2 cannot be 1. W7 LIZ 2 2R TEERA. (R L)
51 <<NUOPT 51>> wcsp is not available without SIMPLE. | wesp (X SIMPLE (2 X » CEFR S N-MEICK L CORELTT. [f#
L)
52 <<NUOPT 52>> #{F th selection () statement has no | XETDEEN T X THEE I N TWDHFIELZRV selection ()
movable binary variables. s THeF ) FRICBINE L. [fEHJ172 L)
53 <<NUOPT 53>> Constraint il X4 ’s weight is fl | EAEL L TiE-1 b LIIFFADHE G 2 RIXR 0 /A, (M7
should be -1 or non-negative value. L]
54 <<NUOPT 54>> Constraint il X4’s weight is fl | EAEL L TiE-1 b LIIFFADHE G 2 RIXR 0 /A, (M7
should be -1 or non-negative value. L]
55 <<NUOPT 55>> exterior solution obtained. At (lepm/tepm) DARERGN 2 EX T A2 H I LE LT,
T A—H# exrho (T 74/ NI 1.0e4) ZRESHETHEHAD
FREERH D FT2, 9L THLZOZT —nNH 55121, FEN
FATRARETH DL REMELRH Y £ MEIHY )
56 <<NUOPT 56>> 7 NA fE#H not installed. HEDT 4 (global,DFO) 234 A F—/L ZFLTVRUVVIRAET,
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HEDT NA L O¥EEZFIALEL> & LELE.

57 <<NUOPT 57>> You cannot use any method but "rcpsp" | Activity DEF/RDHDHIZHBED 5T, repsp UUSAD A YV v K&
for model with Activity. " HALEL>ELE L. MRE721L]

58 <<NUOPT 58>> You cannot use any method but "rcpsp" | ResourceRequire DERMPHDICHE OO T, rcpsp HSD AV
for model with ResourceRequire. vy RE#EHALLY ELELE. (fRENRL]

59 <<NUOPT 59>> You cannot use any method but "rcpsp" | ResourceCapacity DEFRNHHIZHEPD BT, rcpsp LS D A
for model with ResourceCapacity. Yy RE#ALL > ELELE. MHEN2 L)

60 <<NUOPT 60>> You cannot use any method but "rcpsp" | HHJEI$(/Y tardiness/completionTime IZFRE I TV D DT
for model with tardiness and completionTime. HBEH B9, repsp UMD A Y v REEALEL S ELE L. [

N)7a L]

61 <<NUOPT 61>> You cannot use any method but "rcpsp" | sourceActivity OERVBHDICHEDL ST, rcpsp LD A Y v
for model with sourceActivity FE#EHALLS ELE L. (B

62 <<NUOPT 62>> You cannot use any method but "rcpsp" | sinkActivity OEENRHDHICHED LT, rcpsp SAAD A Y v F
for model with sinkActivity FMALI > ELELE. MHEIZL)

63 <<NUOPT 63>> You cannot use Variable for "rcpsp" | rcpsp i& Variable (ZAWADHFENHERERA. [MEEI72 1]

64 <<NUOPT 64>> You cannot use IntegerVariable for | rcpsp L IntegerVariable IZTHWAFEIHKEFA. [fEH 7
"rcpsp" L]

65 <<NUOPT 65>> failed to generate an initial | rcpsp IZBWTHIHIfRARBICHRM L E L. (71721
solution

66 <<NUOPT 66>> can't find feasible solution. repsp WCBWTEITRIEEMAZ S ENRHEKEFATLE . (17

L]

67 <<NUOPT 67>> DiscreteVariable (£#4) 'sbound: |DiscreteVariable DEFZEINHA I LDTERWE

[a,b] and domain: {..} conflicts. (Regard Bound | FIRZ&H7-xbE L. [fEHI72L]

as a definition).
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68 <<NUOPT 68>> can't open saveFile for restart rcpsp ICBWTU A — MERERGT DHDT7 7 A NVE At —T
HREFATL. (7 L)

69 <<NUOPT 69>> can't open loadFile for restart rcpsp ICBWTU AF — MERETHAADL DT 7 A Vot —T
HREFATL. (72 L)

70 <<NUOPT 70>> initial order is invalid between " | rcpsp CBWTHIHIMEE L TARERIBEZENS 2 5N FE L- . HAjk
4" and "4ARI" . activities related imprecedene | {THIFICBIMRT 2 Activity DNEFILEKE L CTW T iEe v £4
have to continue. Ao R I72 L)

71 <<NUOPT 71>> initial order is invalid. "£Hi"'s | rcpsp WCBWTHIHIEE L TCARERIBEENS 2 5N FE L. T
order have to be previous to "4HI" by way of | &2 ®H D Activity ITFEDIEFENFLNARITIULRY /A, [fEH
precedence. J172 ]

80 <<NUOPT 80>> # of variables (¥(¥) reached size | BUEBMH D NUOPT E¥ = —/UHDEBOEDHIRDIZD, Z 0
limitation for LP,NLP,LP/QP Mz Z &3 TEERA. EH L]

81 <<NUOPT 81>> You cannot use any method but “wcsp” | DiscreteVariable Z&{eHEIZ wesp DA FIETEH T £8
for model with DiscreteVariable (s). o R I72 U0

82 <<NUOPT 82>> Trust region too small B D —YGERNCRIE LSS TEEEE DN /NES RV T8 F L

DTETZAFIELET. (EH1H D)
83 <<NUOPT 83>> Feas.sol found (numerical error in | FREEOEF CHEMMORMBENFEA, EITrlEEMiT b EED L
B&B) . 7y, EMEORIEIH D A, RHTIH D]
110 <<NUOPT 110>> CF failed at getcky IEEMECTHWTIING 2 b, IV AF—0fIRILE Le. [fif
A7 L]

111 <<NUOPT 111>> CF failed at logdet AUy NEEGHRIFIZB T, EEETRWTIINEG X b, 3L X
F—RICRIRLE L. 7 L)

112 <<NUOPT 112>> InvMat cannot obtained at calxxl | W{TH|ZRDHFHEICKK L F L. [fRHI172 L]

113 <<NUOPT 113>> GSEP failed at minevl — A AR 2 AR A A R IR T D FN TS EHEATL
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. U7 L)

114 <<NUOPT 114>> trianglization failed at minevl | ZEXff{LIZHKILE L. (MHE7L]

115 <<NUOPT 115>> Minimum eigenValue cannot obtained | f/NEAMEDOEHIKMLE L. [fEHII72 L]

120 <<NUOPT 120>> PDgap is too large[PDfeasible] FWHREF v TN/ NS BB ROVHIL, =T —RRAELHEEZ K
TELE L. FERE - PO EO FZAT /I REARIT 72 S AU TUVWE T
(R ) )

121 <<NUOPT 121>> PDgap is too large[Pfeasible] FRFF v v TR/ NS L RBRONIZ, =7 —03RE LR A&
TELE L., EMEOFATARMITM SN TWET. b
D]

122 <<NUOPT 122>> minus stepsize detected ETHLIRERAT v A XICAOERRHINE L. ik
trust [CEELTERALFEW. )72 L]

123 <<NUOPT 123>> The SDP constraint cannot be treated | *IEEMHIKIPEEL £T2, FEEEHKNEZMNTEL7LTY X

by specified algorithm. ADRFIRNSNTWER A, [ T172 L]
124 <<NUOPT 124>> No SDP constraint is detected. PIEEEFFEEHAO 7 L) XANKEN S E Lz, B s

DIFELER AL M7 L]

A.2.2

T A—EZDTT—

nuopt.prm £721% options & MV\/Z NUOPT D/XT A —HREDTT —TT.

TI—RE | =T AvE—V B

1 <<PARAMETER 1>> Syntax error in parameter file. |/ XTA—F 77 A LORERIZ=T —DHRHSNE L.

2 <<PARAMETER 2>> Parameter file is empty. INTG A= T 7 A NP TR TWET.

3 <<PARAMETER 3>> Invalid M 4 wvalue ff for | /X7 X=X A3 L CARMUIRENRESNTNEST (NTA—X 7T
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parameter /X7 A —H 4.

FANUNDONTA=HEEGEZDHEDOHIFEELETY).

4 <<PARAMETER 4>> Internal error [N/ —F 4] | RNTA—FOMREITHOIN—F I THHBE=T —DRBAELE L
( nuopt-support@msi.co.jp ZZTHEHKET IV,
5 <<PARAMETER 5>> Invalid option in nuopt options. | AMPL X5 HE — RE TV a2 — LMW RT A — X B HHAADEREE R

nuopt options (ZHEZNR/NT A —F AN EENTWVE L.

WNRIA=H T 7 ANDRRICZ T —RDRE LGS (2T —F 5 1) [FINT A =X T 7 A Vg P AR GERERH ) (Windows TiX GUI D A

=V UL RY) IR A v U REREINFETOT,
TT—DHDLNNTA—F T A

FFETBEICLTT &,

begin
maximize

method:trust

criteria:eps=1.0e-8

HEAHEHT) (WindowsGUI DA v —IR oy 7 R)
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<reading parameter file: nuopt.prm >
begin
maximize
method:trust

criteria:eps=1.0e-8

+error+ undefined command. check the command name.
criteria (ATADED)
+error+ last command must be end-command
end ( end THIbo TR
---- input data error occurred ----

<< PARAMETER 1 >> Syntax error in parameter file.

MRS 2T 4
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TIT—RE | =T Avk—V A

1 <<MPS FILE 1>> Failed to open mps file: 77 A /N4 . |MPS 77 ANDEI—T AR LE L.

2 <<MPS FILE 2>> Undefined row name: {14. COLUMNS/RHS/RANGES © 7 ¥ a VIREZDITNBNE L=,

3 <<MPS FILE 3>> Internal error. [NERL—F 4] [N —F ] THEH=T —0%ELE L.
( nuopt-support@msi.co.jp IZTHHE F IV, )

4 <<MPS FILE 4>> Syntax error in ©7Z7 3 a4 section. | [BZ v a & ORI a L TEDT—NRELE L.

5 <<MPS FILE 5>> Too many 'INTORG' marker. "INTORG' ~—H—{T& "INTEND' ~— " —{TOxRNGHAEILT
WEHA. ("INTORG' ¥— I —1TNLTEE9. )

6 <<MPS FILE 6>> Too many 'INTEND' marker. "INTORG' ~—H—4T & "INTEND' ~—H — 17O EAL T
WEHA. ("INTEND' =— 0 —4TMNLTEFE9. )

7 <<MPS FILE 7>> Unknown marker: 74—/ N3 DOHE "INTORG', 'INTEND' VSO~ —H—1THHNFE LT-.
(NUOPT @ MPS 7 7 A /VHEIRERIL ' INTORG', ' INTEND' LA%H
D~—H—ATEMRLEE L. )

8 <<MPS FILE 8>>Undefined row: {74 in HESSIAN section. | HESSIAN &7 v a O _ROHEEMINTH1T4 L LT, EXES
NTWRNLEONRHNE L.

9 <<MPS FILE 9>> Undefined column: Z¥# in HESSIAN | HESSIAN &7 ¥ a v OIEFEEZOBMN 2 RTEOLEL & LT,

section. ERINTWRWNHONENE LT,
10 <<MPS FILE 10>> row: {74 appeared more than once. | ROWS © 7 ¥ a VIZR—DIT4N EL ERNE L.
11 <<MPS FILE 11>> Specified bound: BOUND 7 —# 7L | )RXT A —H2 7 7 A4 )L CHE STz (mpsfile: bound = BOUND 7

not found.

—H T YL) TYL B FFOBOUNDS T — X DXMPS 7 7 A JWIZIITE
ELETA.
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12 <<MPS FILE 12>> Specified objective: BHMIBHITA not | RTA—X 77 A )L TIHREI T (mpsfile: objective = H
found. HIBIEUA T4 ) A AT &2 B> B RIBIEAT A MPS 7 7 A /WITIZFIE L &
A
13 <<MPS FILE 13>> Specified rhs: RHS 7 —4 7L not | XTA—HF 77 A )L THE I (mpsfile: rhs = RHS 7 —
found. BT YL) T YL ERFFD RHS T — W MPS 7 7 A JWITIEFIEL
FHEA.
14 <<MPS FILE 14>> Range data: RANGE 7 — # 7 X)L | [RANGE T —4# 7L | %D RANGE T — % 7\ HHIBIEAT %
contains unsuitable row. LTCOEEEIT> TWET.
15 <<MPS FILE 15>> Specified range data: RANGE 7 —%# | NT A —H 77 A )L TIREEI/ ( mpsfile: range = RANGE
7L not found. T =2 T L) TYLEFFD RANGE 7 —H 2 MPS 7 7 A WIZIE
FELERA.
17 <<MPS FILE 17>> Undefined column name: ¥4 in | INITIAL &7 a3 VICERSNTORWERLNBILE LTz,
INITIAL section.
18 <<MPS FILE 18>> Bound spec. on column : Z#4 should | [E#H4 ] [ZBT 5 ETRFEEDOHIND DXLV FITRITILIL
appear earlier. DERFAL. (BETT. BVICERLINTZHDICH L TOHRI DA
vE—UnHhsnET. )
19 <<MPS FILE 19>> #4F column (s) appeared disorderly in | BOUNDS section IZEWT 7] [HOEHDHN D NEF ) E
BOUNDS section ETd. (BETT. =T —18 LR THAIIRET. )
20 <<MPS FILE 20>> 2-pass required for reading from |MPS 7 7 A NWEIEEATINDLATILTWBERIZ, MPS 7 7 A LD

stdin. Please try again.

MABELPMLELERDELE., (ZOAvE—URFRRINTZE
WIERRARIA I LI A B Y T EEEAREL, 77 A /VICEEHE
ELTVWETOT, § 9 —ERUMPS 77 A /VEATTIURIER
WCEIWELE 9. )
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21 <<MPS FILE 21>> Undefined column name: Z#{4 in | BOUNDS section IZEWVWTEREIN TWRWEELBHNE L
BOUNDS section. 7.

22 <<MPS FILE 22>>Hessian is implicitly bound for | HESSIAN 7 v a V' THIEHFERO I bz T4 E=HBEET) BHH
nonexistent objective. BB R L C IROENGEE SNV TWETN, MPS 7 7 A Wi

A< BB FELEEA.

23 <<MPS FILE 23>> Same bound spec. on column: Z#{4 | BOUNDS section T [ZE#¥4 | (2B L CTR—OHIEEN
appeared more than once. Pl fTonE L.

24 <<MPS FILE 24>> Column Z ¥ 4 has Dbound | BOUNDS section T %4 IZBIL T Fx &I &MOHKTE
specification FX and other. ENFRFIZATOIVE LT,

25 <<MPS FILE 25>> Column 2 ¥ 4 has Dbound | BOUNDS section T %4 2B LT FR &I & MO
specification FR and other. ENFRFIZATOIVE LT,

26 <<MPS FILE 26>> Column 7% #% 4 has bound | BOUNDS section C [ZE#t4 ) ICBIL T Lo #il# L M1 KR
specification LO and MI. FEDERHATOIE LT,

27 <<MPS FILE 27>> Column 7% 4 4 has bound | BOUNDS section T IZ## ) IZBIL T up #ilfI& pL HilKI4E

specification UP and PL.

FEDFERFICATONE L.
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1B NuoPT 7=V X LB

B.1 N&E
B.1.1 &
R D el

R/ME f(X), xeR",
% 1 g(x)=0, x>0

BEEZET 2T, B X = (X, X)) N koEN 7 bV T, B I H BT £,

g:R" > RMIMKkco~s MERETY. COMBEOT 7T v B
L(x,y,2)=f(x)-y'9(x)-z'x
& L7z & &, Karush-Kuhn-Tucker (KKT) 5&ff (RO —ROMLERME) 1FKRATEZ BN
ESc
V.L(x,y,2) = o,
g(x) = o,
XZe = 0, x20,z>0.

2L, X =diag(x, -, %,) eR",Z =diag(z,--,z,) eR",e=(L---,1)' eR"T¥. 2= T,

FAMitESE XZe=0% XZe=pe (pu>0) THEEZHZTZH DEIEE KKT FIFLFFONET.
NUOPT TIE/NU ¥ LT ¢ B%K -

F(x2)=f(x)-u) log(x)+p> |g (x)|+u[xTz—yZ:Iog(xizi )}
i1 i1 i
ZAUw REKELTEALEST. 22T, >0 3RV YRTA %, p>0 ZXF LT+
NI A=K, v>0 TEWNEOEENWERT /RT A —XTT.
IR R LI 2 NAIE T, MEIE KKT 274 82K T, EE KKT &
BETHTS) &5 FREERITVETF. COBIC, AUy b F(xz) O Kkt

R(x2) &2V WIEE Fy(x2) OZLRBEERFRNY L7420 £F7. REUKTRT

K1, BIE RKRT RMFERD D FIETEEAAE L £ (ERERRE LRI 2 751k - EEEkz
FIRT 2 T515).
COFEZBLT, REMICIERD KRKT FEZT RmEe RO ET.

22T, HOMEE EZOX S 2EREEZEI4, NUOPT CTIIHIKIBIEKIC | FIRATFMET 254, S5,
BRI EFRAFEETDHEERED MEEZW S Z N TEET. £/, HRRIENFEELLRVBELHE Y RN TE

F9.
TREITRSCI14) [15) [16] 2B
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B.1.2 BERREFIHT B HE:
EIE KKT &flckt+b =2 — FERRO X H IR0 £1.

G+X71'z -A AXy B _rL_X_er
—A 0 Ay, r. '

Az, = —X7'ZAX, - X7'r..

TIT, (Axy,Ayy,Azy ) BERERISHT SERET N2 PTG RT7 7TV
D~y VITHNGD HVIEZEDOIPATIITE. 2Dl x, [ p BHHoREL, G PNEIEEMHITH]
Tho%HE AR (X2,M,A7y)<0 THD | EWSHEERKY SIHES .

ZOWEERM LT, EARARREFA L THREBRICIRT 57 03 RLEHFETHZ LR T
TFET. ERREHICHTHIAT T a FUTOXIICEEIET. £7, ko =»
b a OEBMEay,,, ZROET.

o = miin {ﬁKAXN )i < 0},

! N 7i

: - _
a m“._nun{EE;STKAzN),<O},

i X z
Pmax _mm{a max 1 & max}

a=apf', o=mn {}/0{rmX ,l}
tEFELEYT. 227, ye(0)),e(0) . =L, i
F(x+ap'Axy, 2 +ap Azy )= F (x,2) < so@B' AR, (x,2,aB'Ax . @p'Azy, )

EHIZTRONOEELE L LTERSNET®. g<€(0]) TT.

TOEHIT, AT A—FEZWENCRETVE, AU v N F(x2) BHEEICHYTS
LSRRI WANT v (A, AN, AZy ) BROAT v TG o ZEDLIENRTEES. 2 I
57 LAY XL ORIRALANED RAE S L E T

7770 aBBO~y BITHINERAEME L 72D DI

o BUERHERTE (~> & 1750130)

o —fROMFHEI[E

TY. £/, ~ROFEFIEFHERIE TII~y BTS2 =2 — FETHEET 2 2 L2k - T

8 o—HORT v TIEDHENL—/N% Armijo's Rule &MEOVET.

A HEEL 2T 4



236

17516 Z HICIEEMEIZRHSDZ LN TEET. o T, ZORIRLGAICEHBREREZFM L2F
BEEERT LR TEET.

B.1.3 REEmMEZFIAT DHIE
1751 G BIHAEME T & SEMRRIEZFNT 5 Z L3R#ETT. £2C, GBAARETH

HEEXLRMATELHIEE LTCEMRELICHT 2 EHEEBEARHALET. 2oL x, BEH
M2 L w, A4 X §>0 , AT v MBa RO X 2R & LET.

[ <o,

.| o
a < mind—,», }
{IIWII -

Uy DL TEBRESRAFIT 2 ) FRETT. (RO YA RIS 0%
BCIFE T

RIS ACHE %753 % 72 W\ e & 72 B Bl AT R (AXep, Aoy AZep ) %
D+X7Z —A[|Mgp |  |-r-XTT,
- A O AySD rE '
Ay, = —X7'ZAxg —X7'rg,

ICE->TEZLET. 22 TD>0EFRATIITT. a ZHi Ay i -> TEBEEKRTE 25

NHXBNT, AV v MEEZELED —RiITL AFq(x,z,Ax,Az) Zi/METH AT v TiEE L

TELELET.
a* = argmin {AFq (%2, aAxgp, aAzgr )| o (Axsp + Azgp )| < 8, €0, &]}
a =min {1, ;/amax} ,7 €(0,2),
BHEERO AT v 7R a FUTOREEZARTZT L OITHRELET.

AF, (X, 2, 8%, aAz) < %AFq (x, z, a*Ax,a*Az) <0,

x| < M [ Axso |
Az ]| < M Az |
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RS R B ik TSI b (AxA2) 1

() an ) elan)
Az Azg, Az,
LLCEESRET. 22T, <5 24— 2 ve[04]imv=00.10.2,--0.91.0 » T4 :

AF, (X, z,ax,aAz) < %AFQ (2.0 Axa"az) <0

EHIT RO TY. ok oL, MEEEBREZFINT 25 CEEERIT N7 ML ORE
(CH 72D “HI (M, AZgp) » (Axy,Azy) ZFIALET. ZORR, KBEIMSRIEPMRGE S
ET.

B.1.4 #EEEREREANRE
MENRIE D%, KKT &
V.L(x,y,2) = o,
g(x) = o,
XZe = 0 (1)
DFE1A, F2RIHWETHY, FEREROITE 3 XA L ET. ZoHFRARICET S
2T v Mg 1 O=a— b EZENT 5 LB RROBETFEENICFICRY, ERERE 3
RO
AX ¢ AZ,e
ROWDIKENBINE T (AKX, AL 1FZ==2— N AED AT v 7 I5 25 A~ T24T751) .
CORIZZDEENEATDHI L ZRMBL C=a— NAEDRAT v 7 HAEBIET S (GKRT
Ml (Higher Order) DIEEEZMA D) ZLIZL-T, TVEWRT v I HAEEDZ N TEE
T.oma— bNAEDAT v T HMEESEHRET 20 =a— N AEO AT v T H M OFHE
R DN DEIEY ZANCFIRATE 5720, D it a X b Coa— F U masET 5 2
EINTE, FHREDRT L LN TEET.

NUOPT (ZIZZDZ L zfML, SHICHMENR#E THL I LIFELETF a—=0 7 2MA
e FEPMAPIAENTNET .

B.1.5 ¥ EEfEF BREFE AN R
RO feE AL R
sME f(X) xeR", X eSP
eSS g(x)=0,Xy(x)=X,x=0,X>0

BEZET. DIT, BHX= (X, X ) N KTEA S BT, B f I HBMR T, £,
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