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Numerical Optimizer Z %) LTI H > THBREHEEZ, DTMIHELET.

m Numerical Optimizer D&%

w73y - — 3 7 b Numerical Optimizer (ZIRD DO LR SN TWE T,

e SIMPLE (BEHEHIHE Z Gl § 5 720 DE T ¥ 7 5k

e Numerical Optimizer (F(FETH & % fif < 720 DK W oN)

AR~ = 27 )V T Numerical Optimizer & FERYGE, Ll =22 F & v 7 bakEiETr—A &,
BEORBINNDBEZIRT T — A0 ) TTOTIERELSZS .

E Numerical Optimizer QOF A%

Numerical Optimizer Z FIJH 3 2121%, GUI X WA HEL IX Y FIA4 U oREIELHEED
“HESH D 9. Windows IUTIE VT DM S LT 9745, UNIX/Linux BitiZ1d GUI I&
e, a4 U oREEES HEOARPREIRTVTT.

E Numerical Optimizer QYIEDHEN

2.2 THUY FUF7258 1) Numerical Optimizer (21Z ~HEHOFIH HEDRH D 325, GUI £ V5 HikIC
B LTiX [Nuorium A% — M A A F| #ZBL7ZE W, DUFTIda~y R4 Y TOMBEDORNZ
HLET.

1. SIMPLE THHEIHFE (£7V) %Zicik

2.1 TR EN/ET N EFITRICEWRT D (22781 0)

3.EGHRE WELLIETF—F 77 A VERELTEH2T) BEXE

HEGIHME (£F)V) ORBIETFA PTF 1 72 THHIL 25w,

Windows Tl mknuopt.bat (2 & D FEITENX [ET VT 7 4 VH] .exe ZAE L 9. —, UNIX/
Linux Cld mknuopt (2 & W ETER [EFNVT 74 V] BERLET. $7, EEAzEHIEL
BXIZ UNIX/Linux T ./[ETNV7 74 V4] EHRELET. 4B, ETNVT7 74 VAIHMER 530713,
EARMTEBLIOEAT7T =237 () OARTY.

VLT X Windows MiUCTOFNET 5.

promptY% mknuopt.bat [ET N7 7 4 VF] . smp
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4 2% Numerical Optimizer DEASEIE

prompt)h [ET N7 7 A4 VH].exe [T—% 7 714 )V]

VLT X UNIX/Linux BiICBF 5 FIETT

prompt% mknuopt [ET V7 7 4 V] . smp

prompt% ./[ETNT 7 A NVA] [(XFI—FRELS T av] [T—F774NV]

[F] CBHET M REI LCF — & 2200 R 2 M 2 i 5 a121E, B 2 OFNHZ2 Bt 033K <
3EFOFIETHED 7.

Numerical Optimizer V22 PARE® UNIX/Linux X CTld, £ ufun &9 SR void BIBAE % & A 72 cc
T7ANVIETVTZ 7 A NVE L THATE A %) L7 UNIX/Linux itT®, Windows Wit & [d] —
Dsmp ERDOETINT 74 VETHHLZZ W,

2.3.1 UNIX/Linux lRICHI1F D5 —5 T 7 A ILDXF 11— REEICDWNT

UNIX/Linux R ClE, 7—% 7 7 A VOLF-I— FEWPRNICIRET 2LEBH D 9. FETRICK
DEITI/ELTLZE W,
e F— %7 7 A NDOLFT— FASEUCIP Dty

prompt% ./[ETNT 7 ANVK] -e [T—F 7 74 V]

o 7 —% 7 7 A VODILF- 2 — N Shift_JIS D&

prompt¥ ./[ET VT 7 A4 W] -s [T—% 7 74 )]

e F—% 77 A NOLFI— KA UTE-8 DH 4

prompt% ./[ET NV T 7 A NVH] —w [T—F 7 74)V]

B, XFI—FERELLZVEGS, T—F 7 7ANVOLFEI— FIZUTE8 THALEALZEINTET

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

FOE, 200 F—F T 7 A NOLFI—FiE, EHIZUTF8 ThrLALRENTT.
B LTFIA—FDOF—% 7 7 A NVEREEICHERAATLZ L DTIEETT.

prompt} ./[ET NV T 7ANHA] e [T—F 7 7AN1] -s [T—FT7ANV2] - [T—F771
)V 3]

FoYs, =777 ANV 1O FI— RIZEUCIP, ¥—% 7 7 4 )V 2 OXF 3 — Fi Shift_JIS, 7 —
77 AN3IOLEITI— FNIZUTF8 AL INT T

promptl ./[EFNT 7 ANG] [(F—F 774N 1] [F—FT74V2] -s [F—F 7 74 3]
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FORE, T T AN ETF—F T AN 2OXFI—FIZUTF8, T—F% 774 V3 DYLFI—
K Shift JIS & AL SN T 7.
FUXFEI—FDOF—% 7 7 AV HE, 220U FEI— FIEEE2 BB TE T

prompt% ./[ETNT 7 ANK] —e [T—F 774NV 1] [T—=F T 74NV 21 [T—F 774 3]

LoBIDYE, 32007777 A VOXFI—FiE, ETEUCIP ThHirEALENET.
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VIalL =RV EPERTE D L) REBUTHRL T EOT 2179 CE 2 HME LE T

AR~ =27 VTl SIMPLE THEGEHEIME AR L7277 7 A VEET VT 7AIVEIFET

SIMPLE X7 H 7 J I VY Vi C++X W THEEENTWE T, SIMPLE Z HW 5 IZBE LT C++DHI
RERERILEE T EEH D) FHAN, I CH+EFHEL T EFIHIHE L WIERED DD T

DT OB, C++IBT 2 M % BRL O ST ©F
SIMPLE DEKE C++D 2 FATA 77V T, REWED S—HFT 0T F L& > TR 50
TRAC, bRV, FETLT, 2 FOEFVRRNEORREIELET. ZOBIFH
F DML CH+DWEF — N — 10— FEERE TS, BEARMICIZ SIMPLEE D2 S ADF TV 7 b
BMOmME %27 5 AROBEI S L TERL, e T 2B EnER L EEI— L s8I0
T, ROBREfTVET.

SIMPLE DX DGR OBIHNE, 7 I A+ 7V x7 FOBOEARHAE LTtk sh, 3284 712
Lo THIICT = v 7 2 ET. 2ORDIC, ERSNZEEMOFHEEATHE, 529
ANEIZZT =) 9.
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S0 5=

4.1.1 {TROE=10V;

SIMPLE TIZETFNV 7 7 A VOfFRICEALIauy,; 2320 8E0H) T3, &AL Iao s ;
PHOWTIIWIFTEA.
ELw

X +y<=1;

B2y

x+y<=1;

4.1.2 ¥HZEANFEHIT

FMEHTE CEMAR—R) EWRTREFVHTIIEEICHCLHENTE T, MO (&
MANR—R) EHVWALHFEIITEIRA. Hl2I1E, ROZOEIFEUERTT.

x+y<=3;

X +y <= 3;

WRDOZDOHFE LERTY.

Variable x;

Parameter a;

Variable x;

Parameter a;

BRODE ) £ K> T LEIBER, FARULFRUHE ANTECT A, LTI
YT,

Vari able x;
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10 £ 45 SIMPLE OEAFRZEIR

x+y<=3;

Vari

able x;

4.1.3 EHERODIERF

SIMPLE Ti, 2%, ZBX HWHEEOERIETICHST2HANEH ) A, HEHFAIVTT
EREITH)IZENTEEY. HIzIE, UTOZO0iEM I CEKRTY.

Variable x;

Parameter a;

Parameter a;

Variable x;

HL, EFELTVWZWVWLOERIMHHTLIHIIZELINTVET. RO REZDOEK x ZHW
THHEKZERLTWADT, #) TT.

Objective f;
f = x;

Variable x;

4.1.4 EFIIF7AIVATHRATERZLXF

SIMPLE W CEEIZ PRI SN T W5 LFY| (Variable, Parameter 5D 7 5 A4%) R, C++THEEIZfilib
NTWBLLTFY) (class,enun R &) ZEHRTAHIEEITEITEA (ZDXHIZ, FHHIZKEIRTY
L FENZEFREEIFCTET). UTofITINLRD TF.

IntegerVariable enum;

Parameter Variable;

E7o, EMEALT (EMANR=R) RIETF R EORBEIECFH AT LIdTEEEA.

4.1.5 name S|IHICFIBTZIRLXF

name 5| & L CROLFIEIFIHTE TR A.
o “HHIHMF (")

i< ()

o ML (\r, \n, \t %)
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4.1 —hY=EIR 11

o WAHIKAE LT (BT, Wy v va [~] b))
72, UTOL) REEPHLLE 1327820 7.
e name 5| B O EHH

UTizoplcy.

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

ename 5|8 4 VA ¥ VAL DEM
PIFIEZofTcd.

Variable x(name="y");

Variable y;

4.1.6 T—9T7AIVATHRATERELF

7= 7 7 A VATHEEARLE U LT, WYy va [~ 2»l) BT TEIRA,
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PG € 7V DR REFR

PLFIZ SIMPLE # W CHHEITHET NV (EFNVT7 74 0V) 2t T 2BOBREZD—ETT
CITRAETOMEEZZIEL IV T EAD, KPEOKILEHE T VI T OMEEZOMEE
TRRT A ENTEET.

B ESR4  SIMPLE AO&FR  #EE

2H Variable R EERET

H %L Objective HB %2 &5

L SEM Constraint L SE e

R Parameter ERERT

BRER IntegerVariable BREREERT

HPHEH A PI%  sum, prod Z % 1_[ [ e )

2y Expression BT 2 HT LT, i ioRBZ5 2 5%
XFFRATH SymmetricMatrix XATH % 3

T Element WrERT

£H Set BFOB iz KT

55 ey OrderedSet WEHIF 2 HoE62 KT

Boska Sequence SFEBYNIP O R BEERRT

ES LAY Tl NACA L 2 HIRS %

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

UTOMEERIITNVITY) X4 wesp Z VDG EICOABHANITEETT (V7 MilKREER 77—

BIEUE repsp THODH VB HNTEE9).

BRER% SIMPLE D&% #ae

A DiscreteVariable MERE B 2 T
HEAHER &L alldiff HEAREZ KT
NI selection FREBINE 9
N— FHll# B % hardConstraint N— Nl 2 2T

+ 3 v— FlF B
V7 MK B
7=V

tINn— Kl z2ET
V7 Ml 2R
fXZ251%E LT, 0-1 &7

semiHardConstraint

softConstraint

Boolean
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14 FE5E HEEETILOBMER

VT OREREFIET VT ) XA repsp X HW B GEIZOBEH D TTEETT.

BRER+ SIMPLE RD&F  ##E

TI7TAET4 Activity TI7T4ET4 %KY

R B ResourceRequire FEREWRE KT

BRI = ResourceCapacity TR w2 KT

[f]—€ — N7 2R modeOrder [fl—F&— FZ#RT 5%

T T4 T 4 e fixActivity TI7T4ET 4 RBEET S

T2 T4 T A FEEMRBE  unfixActivity T T4 T 4 OREEZHET S

m TS X Variable

I variable W) 7 I ATRIHAINT T, BEMAEMICx E VI EBEEHRT LIZEUTD LD
R LET.

Variable x;

BEOLERZ —BICERT HI2L, HEEHET T X Set EIRF-T T A Element ZHHWET. DITOHT
&, 3O y1], y[2],y[3] Z—FEIZERLTVET.

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

Variable y(index=i);

ZREROMPMEIZ=CTKETE LS. UTOBTIEx IZMPME3 ZHELTVET.

x = 3;

DFoBITIdyl1], y21, y[B3] IMifEs 2z F L O THREL TV ET.

y[i]l = 5;

BRI 72 38 E MV IS, BROMMEIZ T VT L2 U CHBIWICREShEST. 7Ty
AL > TIEDREZ B L 5.

| 5.2 ERIECERY o

HIBI%L Objective £\ 9 7 F A TEBII NI, HMBASOERE, HIBBOHLDE
TN 2 ATHRES DY 3. BT 2x+3y L) HEE (r/Mb) ZERL WA, RO X
PR B
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5.3 #l#Xo >R Constraint 15

Objective f(type=minimize);

f = 2xx + 3%y;

Do WFn bty TF.

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

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

HBEZ w35 58, O BEDR/MURE TS % 5561351812 type=minimize Z38E T 5 7,
type=Z AWML £ 9. —F, WKALRETH 2561351802 type=maximize ZIEE L 7.

Objective f(type=minimize); // E/MULRHE

Objective f; // #m/IMEIRE

Objective f(type=maximize); // B ANILHIE

HBEEISRFEZOT52FIITEIEA. FlIE, UTORBIEFRY TY.

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

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

Minimize, Maximize & W) MEXRE X L H Y T 7.

Minimize f; // Objective f(type=minimize); &I[i]L

Maximize f; // Objective f(type=maximize); & [i]L

E F#X U S5 X Constraint

H# 12 Constraint &£\ 9 7 5 ATEHENT$. SIMPLE TEHWREZHIFAIZ, X0 (==%
i) ROEZHAEARK (<= >=% ) oZfE Ty FRAHFHHICAVIEEFIEI=TTII%,
==THD_EIIFBELTLEIWL. AW x+y=1 IR E2ERT HIERDO L H IZREAB L
9.

x +y==1;

x=2y<0 WV HHIFHXNZERT AIWFIKROLHITREABLFT.

X - 2%y <= 0;

HHRRAE S OERITBT L O BETED Y FLAN, WTFORBIELRLF LHKRTT. #7741
MEBOT, MRS 5B EHE I LV e d, BRAH S ORET) &, Bk
HHTT.

SIMPLE~¥ =27 )l BB NTT -8B T L



16 FE5E HEEETILOBMER

Constraint co;

co = x - 2xy <= 0;

ForONPROAEREZW)H) FII TS IREA. ROLABIFF) TT.

x - 2%y < 0;

BHOKHR 2 —EICERTHI2E, 57 5 X Set EIRF-Y T A Element Z/HWV T 9. LI TOH
TiX, 3MEDOHIFIN x; =21 <0, 00 =2y, <0, x3 —2y3 <0 Z—FEIZEHZ LTV ET.

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

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

HHRAFDOERZITI) LA, UWFTOX)IC%) 7.

Set S;

S ="123";

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

co[i] = x[i] - 2xy[i] <= 0;

A—BHF 2 KTHAETI=2HVLZLIZTEIHA. UTORBIZHRY TT.

x +y!=-1;

72720, 7T XA wesp BT ABICEIA—FMIF E D ENTEIT.
N—T3 210 K DEAZNTSDP VLN (Isdp, csdp, gnsdp, Imsdp, trsdp) Tl, XFRATHIOFIE %
EHIF Z ) ) FATE L. ROFTIIHFATH X OFIEEMERIF Z7LBh LT d.

SymmetricMatrix X((i,j));

X >= 0;

SATH>= 0 ZEdk 3 2 FH T, FIEEMEHFZRBTCETT. GRIIZ0USND A 5 — iz v
HZLHTEET. TONE, ABERIEAITHORNEAEEERLET. FlZIE ROBNIITH
X DE/PNEAHEA2OFY), X-2E>0THArI LE2ERLET.

X >= 2;

AEG>=Z MM EICELFHEITETIRA. F2IE KoLRIZEDY TF

X <= 0;

HBEIATI ZREd s 5 2 I3 TE ERA. BIRITROELBITFRY TT.

SIMPLE~¥ =27 )l BB NTT -8B T L



5.4 F#U >R Parameter 17

SymmetricMatrix X((i,j));

SymmetricMatrix Y((i,j));

X>=Y;

BEOFIEEMIFZ, —8 L TRET 2 FHITHETT .

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

X[n] >= 0;

FIEEMHFI 2 513, solve ) BRIHIATHNIOMEZ G T 5 2 LATE L§. Tacowl Y Hl#H35E
HoNTWLELET.

SymmetricMatrix X((i,j));
Constraint c;

c =X > 0;

DL E, solve() BICTELDEY setDualMatrix A EMNRZ & T, FTHIOfEZESL Z &8
TXE7.

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

dM.setDualMatrix(c); 7/ (B TH DEDAE M S L 5

7272, Parameter DIRFNIR T HE A L SymmetricMatrix DIRTHIBET HEEN—H L TV irn
giae, WA & oA IEEMERF 2 W Tw A5G, AT ORGKEERIAHTE TEA. BIZIT
TROHFEIZVFNRBERY TY.

Parameter dM(index=(i,k)); // KTk DB T HAHEEVERL S
dM.setDualMatrix(c); // IRFEDEERN—HLLWVO TR

SymmetricMatrix X(index=k, (i,j));
Constraint c(index=k);

clk] = X[k] >= 0;

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

dM.setDualMatrix(c[01);// WTHF & O IEEEHIFI IEATT

Parameter dMs(index=(k,i,j));

dMs . setDualMatrix(c); // IWFDRITA—IFH L 2\ D TAH]

m E#U S X Parameter

EFL Parameter &V H) 7 T ATERBEINT T, BEKWICa Lt WI) BHEEEXTHITIEUTDO L
R LE 9.

SIMPLE~¥ =27 )l BB NTT -8B T L



18 FE5E HEEETILOBMER

Parameter a;

BHOERZ —BICERTAICIX, £E57 T A Set EIRT-7 T A Element ZHWT3. LITOFIT
&, 3MEDOEHE bl1],b[2],b[3] # —EICEHRL TV T

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

Parameter b(index=i);

DTl 6 MoEfclt,pl, cll,ql,cl2,p], c[2,q],c[3,p],c[3,q] Z—EEIZERLTVET.

Set S;

Set T;
S="123";
T="p,q"%
Element i(set=S);

Element j(set=T);

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

EROMEIZ=THEL IT. ERDOMEZIIRIIRE L ZVEER, HENIZORESNET.
DToBITIE, EBall3ZRELTWIT.

a = 3;

UTFOBICTIZZER bl1],b[2],b[3] 1262 F LD THRELTVWET

b[i] = 5;

TERNCRET 2, DTOX )RR L 7.

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

REVPBEBOYEE, TLOTHRET LA LMINCEETL2HEORBIRLY T3, ITFOH
TIEE c[1,p], cl1,q],c[2,p],c[2,q],c[3,p],c[3,q] L6 X T LD THELTVET.

cli,jl = 6;

TEINCERE S 2 EIE, WFE Y TNVT +— M THLGLEYNH ) 3. BAMIZIETO X915
WwLFY.

c[lll’pll:] = 6,
C["l,q"] = 6;
C["2,p":| = 6;

SIMPLE~¥ =27 )l BB NTT -8B T L



5.4 F#U >R Parameter 19

c['2,9"] = 6;
C["3:P"] = 6;
C[“B,q"] = 6,

EBOMEIX, ETNVT 7 ANVHNTERETDIUMS, T—F 77 ANV OEETLHELDY T
F—F 7 7 AN ORET YA, Parameter D5 BT name # T 2L DH Y 3. LTI, #
Hall3%7—% 774 foo.dat B SRET HHEOHITY

EFNT 7 AIVA

Parameter a(name="cost");

foo.dat W

cost = 3;

name Cix BT AEFIE T TNV 7 5 — M THEGLEXRD Y 3. ZAENCEBHRPBEETE LT %2 v
LHHIITEFHA. name ZAME L7256, ETFTIV I 7 A NVNTERINTAR THL EALEINTT.
iy, DToZ-2liFA% T,

Parameter a;

Parameter a(name="a");

PIFE, % 0bl1],b[2],b[3]1 I25%F—% 774V foo.dat ORETAHLHEOHTY. F—%
T7ANDOMEERET L5, TLOTRET L HEIEL, BINERET L EOAPHFELTT
EFNVT 7 A NVH

Parameter b(name="b");

foo.dat W

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

VITE, ®¥cl1,pl.cll,ql,cl2,p], c[2,q],cl3,p],cl3,q1 IC6 %7 —% 7 74 foo.dat 0°H
WETHHEOBTT. EFNVT 7 AVDLRETIHELRRY, RTEEY TNV +— L THE
ZIH A,

EFNVT 7 A IVA

Parameter c(name="c");

foo.dat V\]

c=[1,p] 6 [1,q9] 6
[2,p] 6 [2,q9] 6
[3,p] 6 [3,q] 6;

T—= 77 A NVOEEPLENICHTALDFEMLZHBHEZE 87— 774 0V] #2230

SIMPLE~¥ =27 )l BB NTT -8B T L



20 FE5E HEEETILOBMER

5.4.1 Parameter [CX9 D#{EIC K DIEEE

Parameter (2% L CHILIIC L D EZ EHR T HFHNTEX 3. Parameter PAMIH LT, #ifb
WCEBERIITETHA. Titld#bIZ X % Parameter DIHEFK LI D —BFI T .

EFIVT 7 4 VIR 5 HiE

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

Parameter P(name="P", index=I);

/7 WALGER
startRecurrenceRelation();

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

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

endRecurrenceRelation() ;

FREOBID L 5 1 LR ER 5 13 LB AR HE R BI%EL startRecurrenceRelation() & Wi b #1454
/NBI%L endRecurrenceRelation() & THO LN H D 3. LiLDOBID i+2<I D X 9 IZ Parameter
DEBRPOBFWRTFEEZBRA VL)L, FEXTRFHAZIEE T2 D2 ENHRVTLILES W,
Hi—0) Parameter |Zxf L CZTTlEA& <, Tild X 9 IO Parameter 23 G L 722l L D
EETHHLTEET.

B2 WAL Gt

Set I(name="I");

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

Parameter P(name="P", index=I);

Parameter Q(name="Q", index=I);

/7 WALXGE R

startRecurrenceRelation();

P[1] = 1; Q1] = 2;

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

endRecurrenceRelation();

Wifb:, TEF L /- Parameter |Z endRecurrenceRelation () ARSI P Parameter & FFREICTR D =

SIMPLE~¥ =27 )l BB NTT -8B T L



5.5 EBHRZEHISXA IntegerVariable 21

EHNTEFEY. BB RERTCTRICBTIRHBEIT) LI TEFHAOTIERLZE W,

o ERAMEERT LM (ali] = alil O LD RitlkR alil = b[i] 222 bli] = ali] ® &) Z&idik)

o WL EFN LD /8T X — & OHPIFALEE R GER (B2, 785 A =% a Db TEHRINT
WARHD a.val.print() 22 &)

e set0f BB DMl H

o Hill# X DFLIR

o HIWWEH DRLR

o WAL OFHIEIF ISR TARTHEAZBATLE D X9 Lt (B 21 alil=ali+1] TILFFGREIC
i OED EA L) 1 O FHEEGOHMA MBI TLIVET)

FRRICEEN T 2 &9 Btk AT A FE LT —L 2 ) T

5.4.2 double BINDZEIA

EH Parameter |3fH% double BUCEMTEX T3, ZHOBKII val AV v K% U T asDouble B
BEfvET.

double d;
Parameter a;

d = a.val.asDouble(); // a DfH% double B2 5.

H

iy

L
X

1

ZHIZE D, Bz Parameter O T options D% T&ET.

Parameter maxtim(name="#X KFIEEHFHE");

options.maxtim = maxtim.val.asDouble();

5.4.3 char*BinDZEi

EH Parameter I3fE% char+xBIIAMCTE F 3. ZHOKIE val AV v K& U T asChar B %
fivEd. %, asChar BAEIZ 1024 N1 P ETOXFHNIHIG LTV E .

Parameter OutFileName(name="OutFileName");
char *filename;

OutFileName.val.asChar (filename); // /3T A —F 96 W FEFMEOEH B L

delete [] filename; // XFHMEDOH Y H L D72 DIZHELR L7z filename D FHI % R 5

E BMETHM IS X IntegerVariable

REKL IntegerVariable £ ) 7 T ATHRILINE T, BAEMICx LW I) BEEREEXT S
[ ESY S OB N it Y DY 28
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22 FE5E HEEETILOBMER

IntegerVariable x;

BHOBBER  —BICEFRT AL, £H57 5 X Set EIRFEZ T A Element #HHWVWET. DITD
BIClE, 3MMOBERE yI1],y[2],y[3] Z—HICEFR L T T T.

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

IntegerVariable y(index=1i);

FEIZ 0-1 DADELR I 5 BRI, type=binary X | FUIH -2 FHTERINT . DIFTIE
zEWV) 0-1 ERZERL TV,

IntegerVariable z(type=binary);

MEOG e FE 506, My MERTYT. LTOZRBIIFAkOERZRHS 7.

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

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

IEEN ssEmeees sum, prod
e sirs Z x° 1_[ WZHT AHERE L LT, SIMPLE CII#iPAEA I E LT, sum % & prod

3
HEARESATO IS, KOMTE, HHR Y k=10 F@ELTwET,
i=1

Set S;

S ="123";
Element i(set=S);
Variable x(index=i);

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

LR % sum B Z DL TICELEXRDOL IR T,

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

Variable x(index=i);

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

3
KROBITIE, BF#R] [x=20%2@BL T ET

i=1

SIMPLE~¥ =27 )l BB NTT -8B T L



5.6 #HEESRE sum, prod

23

Set S;

S="123";
Element i(set=S);
Variable x(index=1i);

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

Lotk % prod A MHOTICHEL KDL IR 7.

Set S;

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

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

sun FBUIBEOBFIH L CGHIT 2 F L TE 2T, ROWITE, WK DD abjy, =10 2

WwLTWET.

3
=1 j

2
=1

12

Set S = "1 2 3";

Set T ="1 2";

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

Parameter b(index=j);

sum(a[i]*b[j1*y[i,]],(1i,3)) == 10;

RDOXHITFLB T2 L BTRETT .

Set S ="12 3";

Set T = "1 2";

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

Parameter b(index=j);

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

FEXZ T, MR ENLHMZHIRT 5HS TS ET.

WBLTWET.

5
KOBITIE, HHR in =10 %
i=3

Set S;
S="12345";

SIMPLE~YZa7)L
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24 FE5E HEEETILOBMER

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

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

W®MTM,ﬁ%ﬁ2ﬁ=m,zm=m%ﬁﬁtfwif

ieT igT

Set S="pqr s";
Set T(superSet=S);
T="pr";

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

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

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

S XM TSIO S A SymmetricMatrix

HFATHNE SymmetricMatrix &\ ) 7 7 ATRBENTT. WABATHIEAOERE, WHITHI O
EDEFIIP A AT ) LENDH Y T3, Hl2IE, ROLH L RIEFFITH 2 EFR LwE LT T,

¥ x+3 4y + 1.5z
4y + 1.5z 2x+ 10y

COE, DTk il F¥

Set S="1 2";

Element i(set=8),j(set=S);
Variable x,y,z;
SymmetricMatrix X((i,j));

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

X["1,2"] 4xy+1.5%z;

X["2,2"] = 2*x+10%y;

WAEZDANDE S DEFRIZETZAMTIT N2 —HICHLTOAERL TLZE W, Eitopl
T2 OB ERENTVEDT, 2,15 e EHxTLHLEIHY IEA.
WD EE L CERESNLGAIL, BICERSN L FRERI TS, 2L

X["1,1"] = x+3;
X["1,2"] = 1.5*y+axz; // RO [2,1] HEOEFRTH HHINS
X["2,1"] = 4xy+1.5%z;

X["2,2"] = 2xx+y;

&, ROITHIZ EFK L TWBHHIZR) £7.

SIMPLE~¥ =27 )l BB NTT -8B T L



5.7 X#¥M7T5IO S A SymmetricMatrix

x+3

X:
4y + 1.5z

25

4y + 1.5z
2x+y

Variable x,y,z \ZIRF 21T, FREUIH L TH Parameter ZE AT, THIDEFHE —$5 L THT

IHEDTEIY. UToflz IR Z3 v,

Set S="1 2";

Set T="1 2 3";

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

Variable x(index=k);
Parameter a(index=(k,i,j));
Parameter b(index=(i,j));
SymmetricMatrix X((i,j));
/1 L= % S
a["1,1,1"] = 1;

a[||1’2’2u] =

|
N

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

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

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

b["1,1"] = 3;

X[i,j] = sum(alk,i,jl*x[k],k) + bl[i,jl,i <= j;

comci, x=| T RIS ekl cvamicny 2
Axy + 10x35 2x;1 + 1.5x;

FFRATHNCH L Cid, #il# & L CHRIEE Wl 23R HATE 3. FEEMElliziRyha,
BIT>= 0 LR T HLENDH Y 3. ROBITIIHFATH] X OLIEE MR Z LR LT E T,

SymmetricMatrix X((i,j));

X >= 0;

FRZIZF oD A D S —fliz b2 L TETT.

C DYy, A BATH O /N A E %

ERLIT. #IRIE ROPNITH X DR/NEAED 2D0F ), X-2E>0THAHZ EZERLIT

X >= 2;

ROFLBIFEY T,

SymmetricMatrix X((i,j));

SymmetricMatrix Y((i,j));

X >=Y;

BBONPATI Z =L TERTH2HED TSI, FIRIE ROBITIEAFAITH X, ., X0 Z—H L

TEFRLTVET.

SIMPLE~YZa7)L
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26 FE5E HEEETILOBMER

Set S="1 2";

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

Element n(set=N);

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

SERATH AR D RT- n 1213 index=% 11T 2L H ) T3, MO HITHINTROBT (i,5) 121
index=%f}5 L CTldWiTEHA.
BEOWFATHN S L T—5UPIEE RN 2R ET 5121, ko XHICEEAR LT

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

X[n] >= 0;

KRB LATIN % 2 B8, ERALIATIIR D 2 N TR 5 2 & TR KB T
ROBNID LHEME T A%, Parameter a, b 2SS 2T o TITFIE T 2 %L TV T

Set S,T;

Element i(set=S),j(set=8);
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(1);

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

SymmetricMatrix X((i,j));
X[i,j]
= sum(alk,i,jl*x[k], (k, (k,i,j)<A)) + bli,jl,(i,]j)<B;

FEEDOPBITIE Parameter a, b DIHZIERT7 7 A NS5 2 55 — A2 HELTWET. W7 74
MHESLHBIRAILL S TEE S a, b DFRTOHBPZNZNESEABTHLLEDONTVET. 17
FINT COBEREHRO A, EHABEINENUNLLET. F/, EHO#PHZRTHES T 175
NORTOHPAZRTEES 1L, WINIEFALOERINLTVET.

BRI TOX) BF—=s 7 74520 hLET.

a =
[1,1,1] 1
[1,2,3] 3

SIMPLE~¥ =27 )l BB NTT -8B T L



5.8 17525 X Matrix 27

[2,2,2] 2
[3,2,2] 0.5
[3,3,3] 5

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

T, ROGHITINZERL TVLHITHLE L 7.

x; + 10 4
X = 4 2xy +0.5x3  3x
3)(1 S)C3

HERADBETIZ, #4 A DREFEIR
{(1,1,1),(1,2,3),(2,2,2),(3,2,2),(3,3,3)}

& B OEFZIZ
{(1,1),(1,2)}

TY. I LTUToOMLzEdHEICXD,

A

A I "1"*B;

B = A.slice(2,3);

E£4H5ADOERIZ
((1,1,1),(1,1,2),(1,2,3),(2,2,2),(3,2,2),(3,3,3)}

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

LR FET. B, "1"B T, 1HOEE (1) 2552 5E5LEGBOEREROTVET. T2,
Al "tBIZXDEGAL (HE) £E5"1"B OMEGEZRDOTVET.

Bi# slice O &, HHEO—HEHE LT MTHELZAELTVET. 4B, BHislice() IZDW
TSI ERRSMELZ LA TEET.

FREOBITIE, EEADOEEZWAEWOILT, £EBICELTVWET. ZoO#HERIAI=6, B
=5&BDF LD, FICMOTRD LA |AI=27,Bl=9 L4), NETHRD LKL LEL
LY. BHIAHOKRITHERZVEEICIE, N7+ =< Y Ah R ) OEWHPAEL T

m 7515 X Matrix

—WEDFTHNE Matrix £\ 7 T ATERIEINT . WHATH L Ak, —BRITVBEAKDERE, —
ATHIOREE D BRI A AT I VELDH D 3. FlAE ROXH R 2x3DfFHEERLI-VEL

SIMPLE~NZa7Jb BB NTT -8B T L
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E3E

oY, DWTOXHITRARL 7.

Set S="1 2";

Set T="1 2 3";

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

Variable x,y,z;

X["1,1"] = x + y;
X["l,Q"] = O,
X["1,3"] = 1,

X["2,1"] = -1;
X[ll2’2llj = 2;
X["Q,S"] = Z;

i AT DIT DT, § ATHI DOV DRFETY. Matrix X((4,3)) (FEN S “HIFERE 4 L T Matrix
X(i,)) LB THIELIITETEA

175127 7 AR W, IEHfiHl%E#TAHI L BWRTTY. 72720, IWTslLd®ay, ETF=
TN —H I L TERL TORNPMLSINEEADT, IMLITH 2 EFKT D LD TE
ESc

RO E L CEFHT L L TETT. F2IE, ROPITIE—HITH X,..., X)o 2 —FE L
TEZRLTVET

Set S="1 2";

Set T="1 2 3";

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

Element n(set=N);

Matrix X(index=n, (i,3j));

FIHBROET n 1213 index=%2 1} 2 LEHNDH Y £, HBIOTFINFEORT (i,3) 121d index=%
fFE5 LTl A,

I TRIBRFNT ONZATHRITHRE L X LT LY. ATHIRD K % 13ATHI T8, {THIEH
AT & BT 5121E, IR O 22.at O B ARV E 5.

Matrix X(index=n, (i,j));
Matrix Z((i,j));

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

SIMPLE~¥ =27 )l BB NTT -8B T L



5.8 17525 X Matrix 29

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

// Z = X[1] + X[2]; &k

E SR OB 2 BT A5E121E, HREIIR . at O ORISHT THAKEIL [ 2o TS L 5.
SBATHI D6 & MBI, ATHIROET EATHI OB OWF-2 845 LAk 1 20Tl 2 L
bTEIY.

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

Matrix Z((i,j));

Z["1,1"] = X(D["1,1"] + X()["1,1"];
Z["1,1"] = X.at(1)["1,1"] + X.at(2)["1,1"];
zZ["1,1"] = X["1,1,1"] + X["2,1,1"];

FO=20RALFEN DR CERISHR S T T,

11527 I ZIIMTHHEPBR INTVWET. ZOoDTH OB PEETIVUIIE, RE, FEHEZIT
) ENTETY. fFIELOIERICIEENEN, + - «HEFPNIGLET. £72, 75X
MR ZENLOHBETEHASINAHHAD ERT LI LN TEET. @HEOHKR L FHRIZ, 5
FZiZ==%2 v, AELHRICE, >=R<=2 iV E§. 17517 7 AR T% 2 DWW L 72 Expression
7 IGAERLIENTEET. RT% 2 DOF- 72 Expression & I\ TITHI DI AH S 3 % H A
RERETIE, 107 7 A% flib %  THATHRHEIIWRET TS, 175127 7 A 2 2 3Rk A% 5 12
HAET.

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

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

Z=X+Y; /1 ATHIO R LE
Z=X-7Y; /1 ATHI D5 & 5
Z=X*Y; /1 ATHOHIT 5
Z =2 % X; /7 ATHN D e Bk
Z=X/2.0; /] ATTHDER S % 2.0 TH S

THDOR LAERH EHTIIFTHNOT A XIILED Y FEAD, HIHTEIV A ADPEDLILNBDHY
9. ATH 0BT RO R EZITINIRAT BT OESRICS 2 7247500 4 ZITFEELET.

57 7 Z120E, MO MIATHIE A OEFES K E LTHESTwET. FFlo bL—2 i
AAD 12E e O B, 1T OREICIE trans O BIEL, 751 OWNEEICIE inprod O BAELASHIE L £

7. BRI EIZENEN, Expression, Matrix, Expression (27 ) 5.

Kix, T OHBOFHBFITY. THOWETIIRFEZHISEP 2V LIERLIT.

SIMPLE~¥ =27 )l BB NTT -8B T L
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Set S="1 2 3";

Set T="1 2 3";

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

Matrix X((i,j)), Y((i,7)), Z2((,i));

Expression e,d;

e = tr(X); /1 ATHID b L — R
Z = trans(X); // ATH| D E
d = inprod(X, Y); // {THIDONHE

1912 5 ZAGRD &) EERBHE ST E§

e .nrow() T8 % int TIRT

e .ncol() %% int TR

e .row(const Element& i) i1TH % Vector THUHT 5%

e .col(const Element& j) jHIH % vector THUFT 5%

e .subRect(const Set&, const Set&) TH D—ERS> % Matrix THUES 2

e .val.print() BAEOMWEEIRT 5

e .printDim() TR DY 4 X% FomT b

F72, BATHIRHAATHN 2 RBLL 72 WA 12IE, Matrix 7 T ADH T2 5 ATH A, ZeroMatrix 7
$ AR UnitMatrix 2\ 3. ZeroMatrix 7 9 A L UnitMatrix 7 7 A& Matrix 7 T A LIEW,
HEBRET DI & S EAVRHEMATHIE LTHE) T EeATEET. F/2, A7V M2EETS
Z & 72 < zeros(const Set& S, const Set& T) X unit(const Set& S, const Set& T) &\ o725
HCEAVRPHMATH 2R LD TEET.

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

Matrix X((i,j));

ZeroMatrix 0(i); // ZFATHI
UnitMatrix I(i); // L4751

X - I>=0; /7 EIEEMED IR

nxn DIEFTH>= 0 LWV IHRkET 5L, [THOTRTORGVEFULTH LD L) EIRTIE%
, FIHIOPIERMERIF & v ) BIRICER S TS, oL &, fHodEEEFy 7 8hFda
DT, ST, MHICRZD E)IHEEREL TBLLENH D 3. (hxn DIEFHTHI<= 0 L)
kAT 5 E, 15 L7ATHI ORI E R & v ) BRICEREhET.)

nx1DfFl>= 0 L WIHELBET D L, FTHOTRTORGDVELETHS &) BIRICHERE T F
. ZOBA, ABICOUNOEZF-TL A L3 TETHA. (nx1 Dfffl= 0 & W)tk E T
L, ITHOTRTORGBFEU T TH S &) BRIHRSNET.)

Matrix (237 7 A VO EZRETHZ N TETT. SIMPLE F— YA TF—4 %52 5%
CENTE, RFEL LD Matrix ThIUL, RF% 2 9F-72 SIMPLE ®F— % X TH 2, RFEATT

SIMPLE~¥ =27 )l BB NTT -8B T L



5.9 NI KNILUSX Vector 31

5N 72 Matrix ThUE, ITHIBEDRFDORICIZ 2 Z WA 72KITED SIMPLE D F— ¥ R TH 2 ¢

m A% MLYS5Z Vector

N7 M VidVector £\ 9 7 FATRIINET. X7 MVITHIORER 75, ThbH, nxl
DI EFAELRDDE LT E . nx 1 DIFFNIH L THELRITHREEIL n IRITR 7 PIVITH LT
LAERTY. SBATHIR— AT L FBRIS, X7 PVEKOERE, X7 M VOREREOEFKIIH 41
TH)VENRHY T, BlZIE, KOLI BZRITEORT bvaeEHLIowELET.

x
v=| 2+y

Z

COE, DTk bl F4

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

Variable x,y,z;

v[lllll] = X;
V["Q”] = 2+y;
V["3"] = z;

i1ERN7 PVORTFTY. Matrix 3R, “EIIMIAZE T Vector v(d) DX H IR L 7.
BEOXRT M EFFELTERTHILELTEET. FlziE, ROBITIERTZ MVv,...,vip &—FE
LTEHRLTCVET.

Set 8="1 2 3";

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

Vector v(index=n,i);

N7 MVEHEORT 0 I3 index=2F T2 LENH Y 3. FllOXT FIVNFORT i 121X
index=%2f§5- L TldWIF € A.

CCTIERTPTONIZRT PUVEXRT PVEELAZ LIZLET. Matrix 7 7 A L FEBRIC, X7
FVIEDORFEZHFEL TRY PV 2SR L5613 O R.at O Bz v, X7 MVogs)
ZZHT 56 13RI 0 24,

SIMPLE Tlx n IRITGRZ MV e nx 1 DT FEICHRGWE T, F72, 1IRIERZ MV e 1x 1 OFF

Bl ZA T — 2SI E . fTHIR X7 MVoRIEST UL, fr5lELowEE, X7 MvlEd:
DHE, 17HENRT MDA TT.
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BRI PIVRETOEEN 1 OXRT M ERBLI2WIEEIZIE, zeros() BIER ones () Bz v
9.

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

Vector v(j);

v <= ones(8); /] ETCOEZEN1OXRT ML
v >= zeros(8); /] BZEXT MV

diag(const Vector&) A% i 2 I Vector ZATHI DX AIZIERIEFATH G178 21ED
ENTEET.

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

X = diag(v);

1 RICD Vector X 1 x 1 D Matrix # AN T —IZEB L 72 WHA121E, scalar(const Matrix&) B
BafivEg.

Set S="1";

Element i(set=S);

Element j(set=S);

Vector v(j);

Matrix X((i,j));

Expression e,d;

scalar(v); // N7 MV AH T —IT24
scalar(X); // f151% A% T — 1244k

e

d

i Matrix 7 9 A & Vector 7 7 A % VT RGFHHI M E % fcab L 7-61 T

Set S;
Set T;
Element i(set=S);
Element j(set=T);
Element k(set=T);

Vector x(j); /1 B

Variable v(index=j);

SIMPLE~¥ =27 )l BB NTT -8B T L



5.10 ISR Expression

x[j]1 = v[jl;

Matrix V((j,k)); /1 ER
Matrix A((i,i)); /] ER
Vector b(i); /] ER
Vector c(j); /1 R

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

x >= 0;

33

RFEEDETFTNVIINTHT—=5 7 74 VO BB TY.

S=1..2;
T=1..4;
vV =

(1,11 1.0 [1,2] 0.5 [1,3] 0.0 [1,4] 0.0
[2,1] 0.5 [2,2] 1.0 [2,3] 0.0 [2,4] 0.0
[3,11 0.0 [3,2] 0.0 [3,3] 0.0 [3,4] 0.0;
A =

(1,11 1 [1,2] 2 [1,3] 1 [1,4] O
[2,1] 1 [2,2] 1 [2,3] O [2,3] 1;

b = [1] 7 [2] 5;

c = [1] -10 [2] -11 [3] O [4] o0;

17 9 AR M2 5 X% TRtk L72E 7 VIR LT showSystem () BIEL % -5 & 475 D
B LR SN APFRENTTOT, Sl LAZEFTAHNEL {GRTE TV AT
LIENTEFT.

m IS5 X Expression

Variable X° Parameter % & A 72X(d Expression L W) 7 FATEIHAT LI ENTEET. iz

¥, Variable TH 5 xy I L T2x+3y W)X ZEHRL-VWIEA,

KDL IR L FF.

Expression g;

g = 2xx + 3%y;

UTFoLH ik z3s5Z b HETY.

SIMPLE~YZa7)L
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Expression g = 2*x + 3%y;

BHOR T —BIZERTHICIE, £H57 5 X Set LIRF-7 T A Element VT T, LITOHITIZ,
3RO g[1], g[2], g[3] & —EICER LTV ET.

Set S;

S="123";

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

glil = 2*xx[i] + 3xy[il;

Expression Zff) FHICL D ET VOB EMIEILT 52 LA3TEET. FUKXMED MBI 5 E
TIWIZBWTHICHMTY. Expression 13dH < £ TilhOffifbz HIY & L72d DT, Expression
DBAOHINZ L) RBALFI AR RV R L 2F3H ) THA.

m mFI5X Element

BT Element £\ 9) 7 FATERIHUINI Y. BFLREXN 5 0 i LT L2 HD0ZFRL I
WrPEHEETHIRSIELITE, §lfiset ZHVE Y. HXTD s 3NLTFTHLHFITHEELTLZ
S EE7 T A set EIFT LI LT, A¥variable ZEGDOEFETLICHETE T (HIHK
Constraint, & Parameter, FEFZFL IntegerVariable, A Expression WZOWTHFEMKTT). D
TOHITIE, 3MEOLE (1], y2], y[3], 3 EDEEb[1], b[2], b[3] ZHEKL TV,

Set S;

S ="123";
Element i(set=S);
Variable y(index=i);

Parameter b(index=i);

WFEDF | index 1213 Element Zf8ET 502 D IZ, D Element V&IN5 Set ZIHET HZ &
LTEXTT. koMix, Lotk EF UEERTT.

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

Variable y(index=8);

Parameter b(index=S);

BT EBEATAZEDWETT. ROFITIE 6 MOELE x["1,p"], x["1,9"], x["2,p"],
x["2,9"],x["3,p"],x["3,q"] ZEFLLTVET.

Set S;
Set T;
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s="123";
T = ||p qu;

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

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

—ODEHFIIH L THBEORTZEOLHLTEET. KOBITIE 12 MOE al"1,p,p"],
al"1,p,q"], al"i,q,p"], al"i,q,9"1, al"2,p,p"], al"2,p,q"], al"2,q,p"], al"2,q,9"],
al"3,p,p"], al"3,p,q"], al"3,q,p"], al"3,q,9"] ZEFKL TV ET. EHETIHLT2 2D
BT eEVEDLNTVET.

Set S;

Set T;
S="123";
T="pq";
Element i(set=S);
Element j(set=T);

Element k(set=T);

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

BMBORTF2FHFONREMINIGERT 2568, BFEHD2 57NV 7 4 — M THELEDPD ) $5.

y[lll’pu] >= b[lll’pll] + 3’

FRUTOXICTTIVT 4+ — FTHI RV ERFISHBER S, SR —5 L THuEsR
hE¥. (RFEOBEHERKEE

y[i,j1 >= bli,j] + 3;

R, BT 2HEEPRBUEZINLGEIIEIRO L) ZEETEHWL I TEET.

. e+ R - GB) /7 (@) =+ (F)
% (&D)  ceil (WY EVF)  floor (BID T

ROBITIE, B all1l,al2],al3] (ZHME 2,4, 6 R ELTWVWET.

Set S="1 2 3";
Element i(set=8);
Parameter a(index=i);

ali] = 2*i;

KOBITIE, TR n+xu+xx<52iRBLT0ET. HHROEDZEHRTL-OIBEEFHO
HOADOMZTUFL TWET.

SIMPLE~¥ =27 )l BB NTT -8B T L



36 FE5E HEEETILOBMER

Set S;
S="1234526";
Element i(set=S);
Variable x(index=1i);

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

ROBITIE, WALAFER 5 <xi ZERLTVET.

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

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

m £595X Set

BB Set EVH 7 FATERIENT Y. UTORTIZ, HRE1,2,32EHLTLEAS 2 ER
LTwEg.

Set S;
S ="123";

HBEDOEZEMIZ, PAAR—ZATRYLLESHY T, T/ EEHKOERL, WBRKEZEOE
FRFFFAT)FESTETY. UToRBIZ Eoitl & W UEKTY.

Set S ="12 3";

T2 7 A Element T 52 LT, Z¥ Variable GO EEKTLIERETE T (HIHX
Constraint, XE{ Parameter, #¥Z %L IntegerVariable, 3\ Expression (ZDWTHERTT). DL
TOBTIE3IMOLEE yl1], y[2], y[3], 3D EH b[1],b[2],b[3] ZEHEL TV E T

Set S;

S ="123";

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

Parameter b(index=i);

BEDOEFIIZARKZT T, XPHBMEHTLIENTEET. DTOBITIE 2 MoiEKR%E
¥ zlpl,zlql, 2HOK glpl, glq] ZEFEL TV E .

Set T;

= Ilp qu ;
Element j(set=T);

IntegerVariable z(index=j) ;

SIMPLE~¥ =27 )l BB NTT -8B T L
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Expression g(index=j);

gljil = 2*x[j] + 3*xy[jl;

BROLFINILT L —XFTHLHLEEIH) TEA.

Set T = "before after";

BROLFIN AR, PARLy -t F2liTs 7.

Set T = "ﬁﬁ_before %&_after";

FE ORI MM L7263, NRZ BB T BB, RFTIcy TV + — &
M2 L85 ) £

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

—JELCEHRTAEAICIET TNV T +— N THATIIWITERA.

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

FEOEFRICHRBEZHCSEE, . 2HCL2HTETOERZ HEICHI T 5 Z & AHET
T. UTOZ008IZWTN S BRI 205 10 THR SN EG s @R LTV ET.

Set S "1 .. 10";

Set S

"123456789 10"

RRIFHNE 256503, ERROHBHHEREZ WA 2 I3 TE A, ROLBIZRD TT.

Set T = "a .. k";

HBEDEHRIZ, EFVT A NVHTERTLIUING, F—F 774 V5525 5E3H0 9. U
TIZEHARE 1,23 2 BEZLTLHEASDEFRLY, T—F 774 foo.dat D*H5-2 BB TT
EFNT 74 NVH

Set S;

foo.dat W

s ="123";

HB£H57 5 AOMKEFIL, WRINICERLECED, EFLV T 7ANRT—% 7 74 VOGRS
HEIMICERSNTI. TNz SIMPLE © BEMCARBE L IO 5. ITofITiE, HEMUARKREIC
Xy, EHESOEHZIZ1,2,3THLEHMENTT

Set S;
Element i(set=S);

Parameter a(index=i);

al1] = -1;

SIMPLE~¥ =27 )l BB NTT -8B T L
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al2]

_1;

al3]

1;

PFOXINE, F=8 774 (foo.dat) WTa OEEDIHEbAHTT,
ETNT 7 AIVA

Set S;
Element i(set=S);

Parameter a(index=i);

foo.dat I

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

oA EERLI-WEEE, 15 superSet ZHWE 3. DT OHBITIIES THES S OE54E
ATHLILEZRLBLTVET.

Set S;

Set T(superSet=S)

HALEGITH L TERSINIZRTIE, TOHFTEGITHLTCHOHBNICERSINET.
NEREDEEDHR (HDIHVITHSESDI) TESEL-VWEAIE, £65LFRFOUGSHEREERT
HET< >ZHMHELET. UTofTIE, Efalll,al2] 1I2-1 %, a3l 1 2% EBLTWET.

Set S;

S ="123";

Set T(superSet=S);

T = ||1 2";

Element i(set=S);

Parameter a(index=i);

alil = -1, i<T; // i BTICEENDHHE
alil = 1, >T; // i BTICHEEIN WA

ZRICES (BHROMOES) 2ERT AL, 51dn TRILZFHELET. UTOFITI,
IOBERETOUFOMEERLTLHEADEERL, “KILORTFE L OERx 2R L TVET
IOEFL JOBEFZDOTRTOMAGHEIIOVTER A ER LD TREWVWE&ER LI, $RT
EEEMHLET.

Set I;

Element i(set=I);

Set J;

Element j(set=J);

Set IJ(dim=2, superSet=(I,J));

IJ="a1b2"; /] BEDOEHKE a,1"Eb,2"E T 5
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Variable x(index=IJ); // x["a,1"] & x["b,2"] BNEFINS
x[i,j] >= 0, (i,j)<IJ; // x["a,1"] & x["b,2"] ICFBRZFLET S

SR D S EEEFRET A2, B setof ZHH L . set0f MEDOHE—FIEITRT, H
“HIBIIRMRTHLZLESH Y 3. BEOERYMEIIEATT. DTORITIE, H£E5SDOFRTERME
alil > 0 Zili72THEEZDOADNDL, HEATZHBE LTI T

Set S ="12 3";

Set T;

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

al1]

_1;

al2] -1;
al[3] 1;

T = set0f(i, alil>0); // BEIDOANPLLIEL TIMERENS.

L£EOBELHERZIET HI120F, card MEZEHEHA L 9. card ORI int BITY. DLTO
BITlE, B lZEESS ODEERZEML VT T,

int n = S.card();

FEIZIMICHEA 2EED D ) $32%, HHBEEORCHERARY =27 VTR LT ET.
AlE B VEDE LW,

EXFE] a5 Orderedset

EAENOERIINAFAED SN MHFE AL OrderedSet 7 7 ATEIINET. E£HOEHKEITD
7B NV—T w2 RKHT A2, O 0rderedSet 7 7 ADSEMTY. OrderedSet 7 7 Al Set 7 7
ADWREEETHLTED, MATKROBBIMEHTEET.

o first AL NP EGORMDERZ RS

elast AL MHFPHEAORKEDOEEZ T RT

enext AL ROEFEZET

eprev %L HiDOHEFEE KT

eposition ¥t EHEOME (HFH»Z2EIRT 288 2&T

e clementAt B f7iE (MEFH»ZEKRT L) CHLERZRT

C++DEBELTO 7+ —<y PIUTOLIIZHRY T,

// OrderedSet ® * ¥ /NEI%L

Element first();  // RADERZE S

Element last(); /] R DEHR " RT

Element next(const Element& i); // Bk i DIRDEHK %KY
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Element prev(const Element& i); // Bk i DRIOEE %R
int position(const Element& i); // HFEiOMEZRY
Element elementAt(int p); // Wi p ICH D EFEERT

OrderedSet 7 7 A & FIH ¥ 23T, WLARLWLAFER LW K) 2 LAWHETT.
ROBITIZWAEAEFER x, < x4 x, < X, X, < x; % OrderedSet ZFIH L TREAB LTV E .

OrderedSet S="p q r s";
Element i(set=8);
Variable x(index=i);

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

WEDOFEMN 1 1= S.1ast ) X i==s DYELXENT 572D TY. LilDOBITid next B & 1ast
BEAFIHLE L7225, DT O X512 prev L first I FIHTAHZ LB TEET.

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

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

HLEODBEEDERTIEIRWIE, Eitd X 912 OrderedSet Z HHWALENH D T3, L LES
DEEPEKOEAIE, RO X 9 12 0rderedSet Z W WELR b A HETT.

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

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

[FBIZRDFLR S W HET .

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

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

BHRUNOBEEZN S R B2EEZFHT LA, FICBWT i, i-1 HFOBERMOEENEH T
& 72\VHAY, OrderedSet [ZHHL S5 2 WELRMEHTT.
ROBITIX, EE alpl,alql,alr] IZFNZFN 24,6 QT2 ZEL 7.

OrderedSet S="p q r";
Element i(set=S);
Element j;

Parameter a(index=i);

for(j=S.first(); j<S; j=S.next(j)){

SIMPLE~¥ =27 )l BB NTT -8B T L
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al[j] = 2*S.position(j);
}

DTFoXHIZRAB L THFE CEIRTT.

OrderedSet S="p q r";

Element i(set=S);

Element j;

Parameter a(index=i);

for(int p=1; p<S.card()+1; p++){
j = S.elementAt(p);
aljl = 2%p;

¥

HLEDEZEDBRYTH H5E1E, RO X H 12 0rderedSet Z WA WELHR H W EETY. LFOHIT
&, EHalll, al2],al3] ICZNEFIL2,4,6 23O #&ELTT.

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

Parameter a(index=i);

ali]l = 2*i;

m HYIES Sequence

BHES Sequence 1, FEEBIIVPKTHEELEKBT 272005 DTY. 5T from, to, by ZIHE
$THIET, fromH»H to T TOMIZ by WADERIMEL SN T, KROBITIX, 1259FTD2
HNHDEREZER LT ET.

Sequence S(from=1, to=9, by=2);
// Set S="1 3 5 7 9v; &[4

FNAMEDS 1 TR WRBB LG 2 BRCHHTY.
Y%A Sequence (INHF A OrderedSet THIH W HE 72 B %L

// Sequence M A ¥ INFHEKL

Element first(O);  // WADEHKZRY

Element last(); /1 WRDOEFRZRT

Element next(const Element& i); // K i DIRDEF % KT
Element prev(const Element& i); // B i DRI OEE %K
int position(const Element& i); // Fk i DfE & KT
Element elementAt(int p); // i p (ld % EFK & KT

AT ENTEET.
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515 ELE

ZRE, FFREESUHOIXBLIORAZLIIBWT, Z2o0RTFo8  #HHZHIRT 2k T3
FERFHHRRCRALOLMCRHAR L ET. Zok, [, CEAar~)] TR HFRNIUT
DY TY.

X, Stk
FROARSL, ZfX

KOBITIZ, B a[l],a2]12-1%, a3]Il1 ZEELTVET

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

ali] = 1, i>=3;

FRIEHT2 2 e TEBHETIILUTTY
o M

o HGHAET <=, >=

o NG <, >

o A 1=

ﬁ@%fu,%ﬁmmn@@%,%ﬁdﬂ@¢?0lUﬁ§W%®®ﬁ§}yT%bfwiT
a;>0

Set S;

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

Parameter asum;

asum = sum(alil, (i,al[i]>0));

AT, SIIBTFICHTL2ECONBAEEZRKITLHEHATE L THHEHEINET.
UTofITlx, EHall],a2]l2-1%, a3]lc1 ZFELTVIET.

Set S;

S="1223";

Set T(superSet=S);

T="12";

Element i(set=S);

Parameter a(index=i);

ali] = -1, i<T; // i BTICHEINDGE
ali]l = 1, ©>T; // i B TIEEHENEVEE

ST set0f BB Z o THAOEGZMRT LI MHINE . UTosITIE, £H5Soh

SIMPLE~¥ =27 )l BB NTT -8B T L
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TEMalil > 0 22T EZDANS, EETZHELTWET.

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

Parameter a(index=i);

al1] = -1;
al2] = -1;
al3] = 1;

T = set0f(i, alil>0); // BEE3DANSLLLERTIERINS.

FHRFLERO L) AT 1], Teel , [, CPAIY=)], T[] THEETLILENTEFE
9. FNFN, not,and, and, or T EM L 3. KROFITIX, EH bl1],b[4] 12-1 %, b[2],b[3] 1T 1
EHRELTVWIET.

Set S ="12 3 4";

Element i(set=S);
Parameter b(index=i);

bl[i] = -1, (i<=1 || i>=4);

blil = 1, (i>=2 && i<=3);

BHRO—TIE, UTOEFAO LI ICERT2HLTXET.

b[i]

1, 1(ic=1 || i>=4);

bl[i]l = 1, i>=2, i<=3;

FHRITEBRBEREER VS 2 LI TETEA. ROEERIFFRD TT.

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

3*xx + 2xy <= 0, x<0;

FEAE NRTEEAZ] RPN T HETT. BTFELEATVRVEEEERT S
EBTEERA. BIZIZUTO L) ZEEBRIEER) TY.

Parameter a;

Variable x;

// a B2 DLETHIUIHRN =1 2785
/] RIEREEH

x >= 1, a >= 2;

Lo L) BRtl A ER LA LRV E T
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Parameter a;

Variable x;

/7 a W% 2 LETHIIHHR =1 2R3¢5
if(a >= 2 ){

x >=1;

Z ZH51& SIMPLE EfE T OFBTT.

FUHAFAE2EHET Teel 2 [, CPAar~=)] CHEETIHE, A2 SIHICHR SN2 MICHER
LTL7ZEW,

Bl LT, IFDX ) IR N7z Parameter d ICBI LT dli+1] == d[i] & &> TV AT DA
WhdrZeaE2TT.

Set S="123456";
Element i(set=S);

Parameter d(index=1i);

d[1] = 5;
d[2] = 4;
d[3] = 2;
d[4] = 2;
da[s] = 2;
dfe] = 3;

PUF ot dli+1]==d[i] A% i+1<S X D BIAR I NS 720, #PNTH S dl7] 2L TL
HITEMPSITI—L ) FT.

simple_printf ("d[%d] = d[%d] = %f\n",i+1,i,d[i],d[i+1]==d[i],i+1<S);

UTOX)IHEROMEFRZHITT LI EILD, IELLERAPTEET.

simple_printf ("d[%d] = d[%d] = %f\n",i+1,i,d[i],i+1<S,d[i+1]==d[i]);

AL sersumasmifelse

S B gL, XIS X o TEFEN R % % HIWBIEL Objective X3\ Expression & E# T 5720
73, macOS Wi Numerical Optimizer Tl GBI EUZ 1IN L TWEHA.

2,x>0

0,x<0

KROBITIE, HIYBEE f = { Z ifelse WHZMH L CERL TV E 7.

SIMPLE~¥ =27 )l BB NTT -8B T L
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Variable x;
Objective f(type=minimize);

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

KW E N 254, MROBBISEREFETERPOMIFTETH2LEFHVET. I
MBI R ERE TS DA TR TRV 20, R EBZ HWTRER T2 2 LidTE LA, U
DB TY.

Variable x;
Objective f(type=minimize);

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

B, IR EZLR ST 2 HEICHEL T 181 BB o R 2 Z8 25w,

B\ (X) BB mIn, max

/MBS B2 min K OB B R max (&, PRI SN2 BXod»r ok OK) b o
2R T

/! WF-OHPRIZ D72 5 /Ml
Parameter — minCEXN, #PHITELED) /7 KM EHX
// WF OB 72 5 I KAl
Parameter max CER, #PHIREILT) /7 RV EITER

o X9 IZER L7 54121&, Numerical Optimizer THRIELEHH 2179 AIIMEOIR 2TV ET. &
DFDETHOT NI ALTHNT S EHMEETT.

518 PEIE

SIMPLE TIXRDiEE & BFEBAERINTVWET!., ThFhoBERZ7ur53I vy
C++i2BIT LD EELTTY.

il

p=(Ils
o
Q

~

+ - / *

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

atan2 hypot erf

exp log logl0 pow sqrt

ceil floor fabs fmod

koI, FIRHR4e <11 2B LTHET

YWHT A7V T) ZALIZE > TRAATELRVEEI ST T,

SIMPLE~¥ =27 )l BB NTT -8B T L
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4xpow(x,3) <= 11;

R pow V2 L, BIZIRED 2 THo TH ZKGTHIFEE 3R L SNT, —BOIEHRIEET
A & RSN T 9. REHEIFEE O 7V ) X 4 asqp 2RI 25513 R EBE pow 2 W
BWTLZ3 W,

NWN—=Ta3 9 k) H T ADFBAEM ert PEMSNE L7z, BAEMEIIRO X ICEREIN DK
T7.

2 X
erf(x) = — e dt, X € [—00, 0]

Vi Jo
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il 7E KL A V2N wesp

m wesp ZHV RS 0EES

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

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

THLCHHILET.

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

BREZRSL SIMPLE R D& %5 #ae

H i BE % Objective HWBE z £

ll# 3 Constraint LI ESEWE 3

ERL Parameter EREET

R IntegerVariable BPER T

A5 PR i 5 B 2 sum Z AN %

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

®a Set RFOH)  #PH 2 KT

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

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

HERA T DiscreteVariable BERE B £

HAAHER &L alldiff HEARRE KT

IR selection R IR & K3

N— Nl B % hardConstraint N— FHil# 2 S

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

V7 MMlFI B softConstraint V7 Mill# 2T

7 — VB Boolean Hl# N Z G HE LT, 0-1 ZiRF

SIMPLE~¥ =27 )l
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BE TR/ T2 D B TON D BIZOWTHIIL 3. wesp 3HIRRR B WM Z ~F
VT4 & LCRRMERL, RFVT APPSR EEZZHET TV TY AL TY. Numerical Optimizer D
MTZORF VT 4 ZFlT 2B T 2 D 3ET, B LGHEiZITWET. 5T, [o
>= 1] O X9 BHFRIEHFERL (RFVT 4 1) LR FETH, [0 >= 0.99] L) X9 %&ilHy
FHFZWZ LTS (RFPVT 4 0) &) FET. ERMOBERBT/MNUILUT b ERT 2LE1D
% BB HIFRICE L Tid, #4750 (R4 51 3ma) 1ISKRE2ME (1000 2 513/ R =
WETHENCESD) 2T THBLLERHY 32

BN Emeszs S 2 Objective

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

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

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

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

Objective f(type=minimize);

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

Parameter p;
p = 10;

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

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

options.defaultObjectiveTarget = 5;

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

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

options.defaultObjectiveWeight = 5;

8T X —% defaultObjectiveWeight DOFIMIMEIL 1 TT.

2 LA R E S b R HTERL T 28w,

SIMPLE~¥ =27 )l BB NTT -8B T L



6.3 #l#XoU >R Constraint 49

m FI#9 U S5 X Constraint

wesp FIAIREICIE, 2 ToHKRIIKD 3 oOfFICHTHINTE T

o N— Fil#

o t I Nn— FHIFR

o V7 MK

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

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

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

M E Tk, aTotlBHRigHn— FhHRE LTlbhEd.

6.3.1 /\— Ffl#IEd%L hardConstraint

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

hardConstraint();

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

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

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

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

semiHardConstraint () ;

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

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

SRR OERED S DRF VT L BOFE B HEA L 7.
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6.3.3 V7 hMHl¥IES%L softConstraint

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

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

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

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

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

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

s,

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

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

softConstraint (-1);

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

softConstraint (-2);

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

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

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

SIMPLE~¥ =27 )l BB NTT -8B T L
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6.3.4 J)\S X—% defaultConstraintWeight

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

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

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

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

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

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

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

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

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

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

m BHMZTHI S X IntegerVariable

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

IntegerVariable x;

1 <= x <= 10;

—77, EERAR R s, LT X ) Rtdic e 9.

Set S="1 .. 10";

DiscreteVariable x(dom=S);

SIMPLE~¥ =27 )l BB NTT -8B T L
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m BENZE# o S X DiscreteVariable

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

ROBITIE, 10063 TTOMEML ML x 2R LTVET.

Set S="1 2 3";

DiscreteVariable x(dom=S);

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

Set S="open closed";

DiscreteVariable y(dom=S);

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

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

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

| 66 i eIt

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

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

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

alldiff (y[i],1);

EBIBORTIE, AWETHIELTEIT.

alldiff (y[il);

alldiff B OFIEICE, &R e52462bT& T3, ZNIZED, alldiff BEAIMERHT 5
HEHEHRT 22 EATEET. ROBITIE, yl11,...,y[6] TTIE, ETELRLZMEZMS X HIE
DTWIET,

SIMPLE~¥ =27 )l BB NTT -8B T L
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Set S="1 .. 10";
Element i(set=S);

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

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

FMAZNG L8R, B0l BORTRZAEARTAZLETEIEA. BIRIE, ROBNIERD T

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

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

Set S="1 .. 10";

Set T="a b c";

Element i(set=8);

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

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

SivAN EIREG%Y selection

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

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

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

selection(z[i],1i);

EGBORTFIIEMT LI L TEITY.

selection(z[il);

sum AEZ AN L7206, ROXHIZHD T,

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

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

Set S="1 2 3";

Element i(set=S);

Yselection BIELE HI\ 72354, PIERIIICIZHED 0-1 BEERE HET 2Hb 0 IC—2OMMERZ HET 5720, WNELHL
EafbshE. F7, FEATHICERERJICH ) S S NUMBER_OF_VARIABLES Ofiild, P RZHOBICE Y 9.

SIMPLE~¥ =27 )l BB NTT -8B T L
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IntegerVariable z(type=binary, index=i);

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

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

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

m 7—IUE8% Boolean

7 — )VEI¥L Boolean i&, HIEUCH 2 2RI LT, ZoEMLZHEL 0 BO%E) 1 (HO
%ity) R TBKTY.
723, macOS I Numerical Optimizer TI& 7 — VEARIZIZHFIG L TV EHA.

Boolean(Hfll#9=0); // o1 2B

ROBITIL, EFID 25 4 OBERZER x[1], ... ,x[10] #% 2 F4. DToRIL, x[1],...,x[10]
OHFT, 3XYRKREVEEZRLZHENRTELDIX, RAKTL—2THLI EEZRLTVET.

Set S="1 .. 10";
Set T="1 2 3 4";
Element i(set=S);
DiscreteVariable x(dom=T, index=i);

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

ROBITIE, 3 ADTE ryu, ken, guy IZEH D IRONLH41H a, b, ¢, d (BEFHZE T x[a], x[b], x[c], X[d])
ZEFL, ken [CHIDWONLMEFOKII2OTHL LEDTVET.

Set Workers="ryu ken guy";

Set Tasks="a b c d4d";

Element j(set=Tasks);

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

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

BEDERDVPLTHITHIGEE, ¥ITNV7 +— " THOLEDNH ) 5.

IEEN &0 (%) EmiSass min, max

wesp BEAIIRFICIE, SR/ MEIRFBI R min J2 QYRR B B max (&, S —5 1% BN Tid 7z <X
TAHIEHTEET.

/] BT OFPRI D72 % iR/ME
Expression min(3\, H#EPHIEEET) /7 RO I — DN
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// IRF-OFEPN D7 B KA
Expression max(3\, HEPHFREIETY) // R EIE— D

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

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

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

Element j(set=Facility);

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

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

/] Ay T i SR § F TOHEE

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

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

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

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

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

/) Xy vahbESNANTERRIE, BEIhERoP T
/! REDLDET S

Parameter M;// T/ KE WV

M = 1000000;

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

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

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

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

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

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

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

Objective obj(type = minimize);

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

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

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

Objective obj(type = minimize);

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

FR8F XA —% rand RS LEHMABELTVET. MIZHWBEEOE IHHE—IHITHEL &
EEVWEICTALODATY—) Y FHTT. TOXIHICTHERIBICHEEMETAEERHD F
TOTBRALLIEZZ N,
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Y V2N repsp

BRI ERA T T 2a—) Y 7REE X

e ODDIEEDPEL, —EDKIET TENS ORBEOIVEEDE TR % fie/MEd % [E

o WM DB 2ROV DIEHEDPFIEL, —EDERF T TENS OMBIEN % /ML 2 [E
DT L %&IEL E¥. Numerical Optimizer TIEERAHIFIF & X r T2 —1) ¥ FRIE Y VN repsp & W T
CNLDOMEZFHENTEET.

rcpsp DRBER

FIRHFIT & R T2 —1) Y FREY VN repsp X FIH T B B2, T RD 3 DOREREFE Activity,
ResourceRequire, ResourceCapacity # EF L 2T NUIE 2D THA. TO 3 OOMKEZOHKREY E

F&, UToL) KR $5.

(&= ey T NES ek ey

Ve, [RFEBLZTNE RO aWEE] ORI NG EETT. EEEGOERITII,
EhiT ALEOWAMEENE TN TIIVITEEA. T— FEAIL, [TEEISHT A0 5 SR
ENDZHEAETY. [MEEIHT 2] OF%E, repsp TIEE— FEIFET. KFEESIT, [E—
FOFHCHELZER] PO SNLEEGTT. epsp ZFAIHTHEEICE, FT03fMEOESE
ERTLHLENDHY 7.

W2, [EDE(E EDOE— FTUHET 20 ITHYTE2EE Activity ZEFR L EF. repsp 23R
ETHDIE, TO Activity DETT. S5, [FE—FIEDOKEL EORBELEL 55 I2H
W4 % % ResourceRequire Z EO T T. K, [BRIIENZTAHTE 20 ] ITHYT 2 EHK
ResourceCapacity Z €O 7.

%3, repsp TIE%E TRAIR/AMERE L, MBIENRAMERELZ RS S eATEET. EH6%2H5
&, HWBE¥KTHELET.
repsp CHIH T A2 L DTE AEERIIL TOMD TT.
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£7E8 BREWNMERTY21—UVIRIEYIVIN repsp

BRERH SIMPLE RD&F  ##E

H Y BI%L Objective HWBE 2 &

il #3X Constraint LESEw S

ER Parameter EREERT

A5 PR i 5 B 2 sum Z A4 %

iy Expression BT 28U LT, fHRoRB%Z 5
2%

R Element WTERY

ey Set BT OB P2 R

Ve ey OrderedSet HEM Iy 2 HORE2EKT

BoEE Sequence FEEBIN O bEEEERT

MR XL AL Z HIRT %

V7 M B softConstraint V7 MR R ET

7 — VB Boolean B2z 51%E LT, 01 Z&F

TIT4AETA Activity DEBVEENREDE— FEHVENEVWIE
e

PR ResourceRequire E— FOFIFICLELERLEKT

B = ResourceCapacity FIHWREZEIRDORIE %2 ¢

E— NP B modeOrder E— FHFZFE—IC&ET 5

77T 4T 4 BB fixActivity TITAET4RBET S

T2 T4 T A EEMREE unfixActivity TIF4ET 4 OEERMRRT S

VLR, rcpsp TOAFIH M RELIERE, BB\ T repsp THW AL ITEE L 3 AREEEICH
LTORHFHWLET.

o~ BrEI%Io S5 X Objective

repsp T3, RIRDOVESEDSE THEL, MIIEN O 2 A H BIBIEL Objective IZREENR T 5. HE)
Mz i/MERE E LCilb i, IR LM E LTRlR T 2 HIITE EHA.
WEDIEEDSE TRZIRAMUME Z ) 1213, RO L) ITED T

Objective f;

f = completionTime;

RN /MERTEZ ) 121, RO LI ICEDTT.

Objective = f;

f = tardiness;

R DVEEDTE TR/ MEME 2 ) Y6 1E, BRBEBICEAZRETHZ LTS Y. HINY
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7.3 #l#Xo >R Constraint 59

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

options.defaultObjectiveWeight = 5;

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

i< #l#XoS5 X Constraint

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

o SEATHIHY

o [ELHISEAT IR

o Activity DEFRIZ X HHl#y

o [l —F— NP RIRBEU X 2 5

o [ BB & 2l

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

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

N FOTF4ET 125X Activity

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

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

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

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

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

Set A="a b c d";

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

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

due["b"]

5;

due["c"] = 10;

due(["d"] = 7;

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

Set A="a b c d";

Set M="1 2 3";

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

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

M2["c"] = "2";

M2["dq"] = "3";

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

7.4.1 SFEATHEIE, BERSTTHElE

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

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

X[llall] < X[llbll] ;

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

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

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

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

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

LT, RDIHITELZELTEET

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

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

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

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

7.4.2 Activity DE®R

DToOEZOEBHZ R LEDLE T KON XEELRT LI LTSI

Activity.startTime // VEHEDBGRZ]

Activity.endTime // TEFEDF T KH

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

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

ROBITIX, 1EEaDFTHMZ 2D TEEOTVET.

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

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

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

7.4.3 tHHEDEE

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

SIMPLE~¥ =27 )l BB NTT -8B T L



62 F£78 BRHANCGERATI1-UVIREYIVIN repsp

// HEE—F

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

Activity.order = Parameter

Fit221%, solve O A2 — NV ENAREIICERL F9.

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

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

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

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

yA- N WEEEYSX ResourceRequire

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

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

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

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

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

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

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

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

0; // BB LZELTHRW

req["aonly,b,1"]

Tl p={1}

req["bonly,a,1"]
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7.6 BiR#GE5 > ResourceCapacity 63

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

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

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

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

Set M="aonly bonly both";

Set R="a b";

Set D="1"

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

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

req["bonly,a,1"] =

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

Set M="aonly bonly both";

Set R="a b";

Set D="1 2 3" // W&

Element i(set=D);

ResourceRequire req(mode=M, resource=R, duration=D);
req["aonly,a",i] = 1, 1<=i<=3;

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

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

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

EiF{tis8 S5 X ResourceCapacity

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

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

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

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

Set R="a b"; // WIHRAE

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

Element j(set=T);

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

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

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

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

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

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

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

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

Element j(set=T);

Parameter w(index=i);

w["a"]l = 10;

w["p"] = 20;

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

vy E— RIEFRIE modeOrder

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

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

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

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

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

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

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

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

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

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

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

e 7 U7« ET 1 BEEREE fixActivity

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

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

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

ROBITIX, TEEb UNOETOEEDOKR TG % 10 ICEEL TWET.

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

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

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

Set A="a b c d";

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

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

VAN 7 U T« ET « BEEBREREIZY unfixActivity

T2 T4 T 4 EEMBRE B unfixActivity VDI LT, T2 71 ¥ 1 BEEMB fixActivity
THEIE SNIZNEZHERT 22 ENTEET.
KOBITIE, B LA a ORBRAZRRL TS,

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

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

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

ROBITIE, Fl5E L72AEK b Ao TRZ 2R L T 7.

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

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

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

AR BFHIEIERT Y 21—V Y IHRDEH DEE

repsp DFIHRFICIEPLTICH L CEAZFET 5 FH2HETT.

o HIYBI%L

o IR DOFHI W] e =

o fill#3X

HADMHIL, EOBPEZRETHLESF DY £§. BARNLREREHEICEL TE, ThEhof
ML TLZE N,

WBEOVEEDOSE TR R/MUEBEZ ) Biigy 7 Mo &, R/ IMERE 2 %09 B
N=FHlFIORK) ZEBTEET.

yAa BN EEFRINSGERT Y 21—V O JE Gl
ZZTIE, BERHAINERAr V2 —) Y TMEO—MTHIAEATY V2 —Y v 7RE%, SIMPLE
ZHOCRRT 2 k2N LT T
BAKIIZIX, RO LI BANBAr Va—) Y FMEZEZTT.
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67

B flE1 2HOERETEURIME

6 O2DHHE (1,.6) # A,B,CDO3ANIZEHVIEAD ELTW5B., FNEFERZ 2 DLl Fot:EHix
TET, ABCOEMEIZLY), FAIMFORKICLELHEIIRZ2>TWE, 6 2DMFHEN
FNIHETHHDT, TXRTOLAFIZOVTEADOFHERMIZDFOLHI RS EEZEZTIN

H:F 1-6 DFTERE
FrERFR
6 H
B 8H
11 H

O, TRTOMEFEDPERT S T TIRETMHBRERES 2%, 72, TOB® A,B,C Ot
HOEY U TR EDIHIZTTNIEI VA, BB, ITRTCOMAFEERZ S T TOFNERMIZRKT40

HETL ¥ 5.

COREIZRT 5 SIMPLE D ERALIZLLFDO L H 12D £7.

//
/7 B (EROVESESE TIRZIER/ME)
/1

Set M = "A_does B_does C_does"; // E—F

Element m(set=M);

Set R = "ABC"; // &R

Element r(set=R);

Set D = "1 .. 11"; // FE— FOVEERMH (HEMTRAD 11 HTH )
Element d(set=D);

/= FEEREHE O

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

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

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

/! T T AT 4

Set J ="1 .. 6";

Element j(set=J);

Activity act(name="act",index=j,mode=M); // VF%%(j=1,'”,6)

/7 R % B O R

Set T = "0 .. 40"; // A¥ Y a—Y v 7RO (HHEMTRK 40 HET %)
Element t(set=T);

ResourceCapacity cap(resource=R, timeStep=T);
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capl[r,t] = 1;

Objective f(type=minimize);

f = completionTime; // HIRDIEHEDE | KK f/Mb

options.maxtim = 2;

/1 K%

solve();

/] BEDOFIR

simple_printf ("job=%d %s %2d %2d %2d\n",j,act[jl,act[j].startTime,act[j].endTinme,

act[j].processTime) ;

FNTIE, TOETMICHTALIENLOFIEZ R CHWEEL L.
BIEICBWTEB LTSRS R WERIZ 6 oOHFETYT. FITCINSOEGRESTELTE
#LITT.

Set J ="1 .. 6";

FNEFNOIEEICIE, AIEES, BICHEES, CICHEEL o=MEOE—F WLk 39
ELFEFT. 2CTCINLEE—FESMELTERLET

Set M = "A_does B_does C_does";

E— FOFHTE2EHIX, ABCHO3IADATTNS, TNOLEEFEARELTERLET

Set R = "A B C";

FREZEHTHEROIHITRY T

B BIRE 1O repsp ICLBRIBD /- DEIE

1. B

HZHF] (=1,.6) ISHIELTT 771 €7 4 BHEAEL, HAEFOMET— F LRGN, &
THA % JE Lo,
2.E—F

FAEF DT O3 20E— FAMISH TSNS,

EF 16 1T HE—F
E—FNER PFrERRE HEBEERE

A_does 6 H AZZEHIZOWT
B_does 8 H BZ&HIZOWT 1
C_does 11H CEZHIZOVWTI

3. &
BT S A B, CHDY, ROBVPFHWHETH 5.
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BiRE FIATEE
ERHAT v 7T 1

B WM AT v 7T 1
ATy 7T 1

WIZ, TNH3DDEGOMEMNTEITVET
ETOEEER, E—FEEOWTIIDE—FTITObNEZFHERLET. €D, Activity D]
BIIEERE ToRTE, T—FEAGNES52ET

Set J ="1 .. 6";
Element j(set=J);
Set M = "A_does B_does C_does";

Activity act(index=j, mode=M);

E— NIZHIBT 2 E&WE 5 2 % EE ResourceRequire IFIKD L H IZEFSINFET. 71EITE, E—
FEEM EBEFRES R UM, FIEERMESD 28R TH2LENH ) 3. OB TITEIR
ZHVLRKHIMA 11 HZDT, D="1 .. 11"EEDTVET.

Set M = "A_does B_does C_does";
Set R = "A B C";

Set D="1 .. 11",

Element d(set=D);

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

E— N A_does IZFEJHA%Z 6 HIW], &— N B_does 13K B % 8 HIH, E— F C_does IFEI C % 11
HEH W2 DT, £ 4 D ResourceRequire DfilL, KD X HIZFkEL 7.

ResourceRequire req(mode=M, resource=R, duration=D);
req["A_does,A",d] = 1, 1<=d<=6;
req["B_does,B",d] = 1, 1<=d<=8;

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

KRILEIRAAG 7 ResourceCapacity DX ETT. FARFEKIZ2 O EottFHE2 356213 TE R
WOT, BEO LREZ, REOHMETETITY. A7y Ya—) y FOMMIZEER T4 HAR0
T, WIMEETIZT = "0 .. 40"TEDIT. &8, WHEAFIOEILEYTLITNIRY FHEA.
bz Flodl, ROLIITHESNTT.

Set R = "A B C";
Element r(set=R);

Set T = "0 .. 40";

Element t(set=T);
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ResourceCapacity cap(resource=R, timeStep=T);

caplr,t] = 1; // & O LHRfE

WICHTEOEF 28 E L 3. rcpsp T H FHo ik 5 MEIL,

e ODDIVEENHFEL, —EDKIE T TREDIVEHEDE TR % /ML % [

o DB B KON DVEEDNHFAEL, —EDOKIE T TEN S OWMBLEN % /ML 2 [ifE
OTHFETTA, TITHO MERETYT. SHZHWBEBTUTOL ) ITHRELET.

Objective f(type=minimize);

f = completiontime; // 5¢ J RiZli/MbZ R

WIS, RTEMAZHRELTT. SRR TRMAEL LT AHHEM 2P E2REL .

options.maxtim = 2;

Dbzt losrd, REOESALZTLET.
SIMPLE EF V2 EfTE8EL L, RO X ) BETHEREIEONT T,

job=1 "A_does" 6 12 6
job=2 "B_does" 8 16 8
job=3 "A_does" 12 18 6
job=4 "C_does" 0 11 11
job=b5 "A_does" O 6 6

job=6 "B_does" O 8 8

oL, wEILOET (HEID solve ) MFOH L) 23 b o720

/1 TEDFIR
simple_printf ("job=%d %s %2d %2d %2d\n",j,act[jl,act[j].startTime,act[j].endTinme,

act[j].processTime[j1);

BT 5B DT, repsp DRDFAEFIZOWTOE—F, VEERMERL, # TR, VESENT SRR
PERENTVET. TOFRDLL, FIZIIHFE1ITACERESE (Adoes V) E—FEHEH),
EERIGIZ 6 HEH, #TIZ 12 HH T, 1EEMERRHIZ6 LW IRLLoTnEZ b 3. M
DEITEA, HF 1 OBE, FEMBIZ6HEDAY — T, fFEERTIR 12 HEX AT A (F
bbb 1l HE—MET) EMRLTLZEW. ZOX)ITHERT S L, VEEirEmis i /e T
D OVEERBRR 2572 b DIZR ) $7.

B, ZOBEIIEET TRARMUEETTOT, HICEAZERET S EPTRETT. VW,
KE— PTHFZIToLBICI A MREETLELET. €OH LT, TR MDY0 2l L 72512
KOEAZPITIRFNVT 4 LR TRAAOMEZ R Lz &RkeR/MET 52 2E2 .

FTRDOETFT VD solve () LLEIIZ,

SIMPLE~¥ =27 )l BB NTT -8B T L



711 BRAWNMERT Y 21— Y JRiREE A 71

Parameter cost(index=m);

cost["A_does"] = 5; cost["B_does"] = 2; cost["C_does"] = 1;
Expression costTotal;

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

costTotal <= 0; // 2A b DOE/MEIZHHIEL T 5 Hllf

ZEIMLUFT. A does, B does, C does HADE— R EIRL2LEXICTAMIKLS5, 2, 1 005D
e L, IAXMEKR%E costTotal TRIMLTWFET.
COFEITRERITKRD L H 2% 7.

job=1 "C_does" 0 11 11
job=2 "C_does" 11 22 11
job=3 "B_does" 8 16 8
job=4 "A_does" O 6 6
job=b5 "B_does" 0 8 8

8

job=6 "B_does" 16 24

TREOMBEIIMFELE THLAN 18 TH o720 L, SHOMEDETELIZ 24 420, 2715
FCUHBZETALIICRD T L. Z04, T AMD/PNEWE— K C_does TITH EEABEM L,
IAPMDKENE—F A does TIFHIAFE™BALTBYH T

Wiz, MENS/MEEEZZ 2 3. EBOTu Y27 NAF V2= Y ZIZBW T, [#45H
SR E SN TE Y, MlERZRMEL72w] L) REL S CAFELET.

B fiE2 WEEhE/IME
BIE 1 ORMICBNT, FHFICOVTKRD L) RTRESNTWD L&, WiELZ &/
AT D EIBArVa— Vel k.

(n e N L
1 w08
2 100
3 10 H
4 17 H
5 17H
6 6 H

T Activity OEFIHITRE RE L, HIOMBICHIENRMEE TS 2 LIk 5T
THETT.

SIMPLE~¥ =27 )l BB NTT -8B T L
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Set J ="1 .. 6";
Element j(set=J);
Parameter due(index=j);

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

HIBEBICIEKRO X)L TwllliEhzeE L 7.

/1 WENEME
Objective f(type=minimize);

f = tardiness;

NS EIML 7268 2 @ SIMPLE EFWVIZIRD L H 2% $5.

//
/7 B 2 GAEIR/IME)
//

Set M = "A_does B_does C_does"; // E—F

Element m(set=M);

Set R ="ABC"; // &R

Element r(set=R);

Set D = "1 .. 11"; // &%E— FOVEERRORKA
Element d(set=D);

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

req["A_does,A",d]

1, 1 <= d <= 6;

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

req["C_does,C",d] 1, 1 <=d <= 11;
Set J ="1 .. 6";

Element j(set=J);

Parameter due(index=j);

due[j]

10, 1<=j<=3;

due[j] = 17, 4<=j<=5;

duelj] = 6, j==6;

Activity act(name="act",index=j,mode=M,duedate=duelj]);
Set T = "0 .. 40"; // A7 ¥ a—" v 7 ERORRH (HHALD
Element t(set=T);

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

caplr,t] = 1;

Objective f(type=minimize);

f = tardiness; // MIENIR/AME

options.maxtim = 2;

SIMPLE~¥ =27 )l BB NTT -8B T L
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solve();
/1 FEDFIR
simple_printf ("job=Yd %s %2d %2d %2d\n",j,act[jl,act[j].startTime,act[j].endTime,

act[j].processTime) ;

FATRRIZ, UTDXH %) 7.

job=1 "A_does" 6 12 6
job=2 "C_does" 0 11 11
job=3 "B_does" 0 8 8
job=4 "B_does" 8 16 8
job=b5 "A_does" 12 18 6
job=6 "A_does" 0 6 6

SIMPLE~¥ =27 )l BB NTT -8B T L






T—%T7 74N

m F—57 7 4 JLDIEE

SIMPLE Tl¥, %X Parameter O, & S OUEFE, ZH Variable OWfEZ T—F 7 7 A L &
MHENBHERT 7 A VP HHZBHNTEET. 77— 774V dat BT =% 7 7 4V (JLok
F.dat), csvIBRT—% 7 7 AV (FLiEF.osv) OHBAEAEL, TNZNAHTENELZ) 7.

T—=8 77 ANVERCLEZET, BIEO RN L 5 PG E Z M Ik FATESET.

—ODETFTNT 7 AN, BROTFT—5 77 ANVEFATLIENTEET. HHROT—F T 74N
2HHT 256, ThOORXER—T 208 EH) FHA (dat B & csv BRDPRIEL TV TH R
EH)FHA). LLTFIX, EFIV7 74V model.smp & 7 —% 7 7 4 ) datal dat, data2.csv % I< ~ F
A HOMEHTHHTT (Windows ).

prompty mknuopt model.smp

prompt’% model.exe datal.dat data2.csv

T—=F 77 A NVEFIRICGZDIEFRRIEETYT. $habb, koa~xy Fid i STy

prompt% model.exe data2.csv datal.dat

[ U RIS L THBOT =5 77 A VbR RELE, =7 —LR) 7.

m datiRF—5 T 71

dat BT —% 7 7 4 VTIE, E¥ Parameter D, HFH S DUEFE, ZH Variable DHIIMEAFEE
TEIEY. PRTHAdat THAETF—F 774 Viddat BRTF =7 7 7 A VRSN T T,
EROMEREROOEME L R ET 2E51E, name 51U L > TEHSEROAFI 2 ED S I LHT
XF9. B name SIBE NI RWIEAICIE, EFV T 7 A VTERINIZEHZ DD DN nane 725 &
AkInEd. 2%0, UTOZo08IEFR%ETYT

Parameter a;

Parameter a(name="a");

dat BXT—% 7 7 A VOfTRICIEPALI g v 202 0E D) 5.
WROFITIE, datTBRTFT—% 7 7 £ WIZEH a(name="aa") DfH 10 ZFHREL TV T T.
EFINVT 7 A VA

SIMPLE~NZa7Jb BB NTT -8B T L
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Parameter a(name="aa");

F—% 774 VA (dat FER)

aa = 10;

ROBITIE, dat BT — % 7 7 £ WIZEE x(name="xx") DIE 4 2 E L TV F 7.
EFINVT 7 A INVAH

Variable x(name="xx");

F—=% 774 VA (dat BR)

ROBITIE, dat BT —F 77 A NVTHEESOEF 123 2BRELTVWET. T—F¥ 77 A VAT
EFXTHLER, ETNVTI 7 ANVHATERTLAHELERLRY, ¥TV 7 4+ — ' THoTIEWITEHA.
EFILVT7ANVH

Set S;

7—5%7 74 VN (dat TE3X)

S =12 3;

—OD dat BT =% 7 7 A VI, FLOTHEHEOZREZRLART A ERTETT. UTOpIT
X, B a(name=aa) O 10, ZH x (name=xx) O 4, HEESOEFZ 123 2L THRELTVWET
EFNVT7 74 VA

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

Set S;

F—% 774V (dat ER)

aa = 10;
XX = 4;
S=123;

dat BT —% 7 7 A VATIE, RIS T2 LI ENTEET.

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

//ECEYVDIRAY MLENGTHIELELTEIT.

SIMPLE~¥ =27 )l BB NTT -8B T L
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/7 PR

XX = 4;

&

/! EHEDESR

S=123;

NEZ OB Paraneter DERR, ZH Variable DMHEZRET AI121, T L)1z 11 #H
WET. ROBITIX, ®Eal1l,al2],al31 LT, WE1,05,-1 252 TnwF 7.
EFNT 7 A IVN

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

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

F—% 774 WV (dat TEZ)

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

HROFMEIau s id, —DORET— 5 ORBICRELEY. WiTRAMZOT, F=5 77
AVEGE, DTOL) CihT2HbTE T

aa = [1] 1
[2] 0.5

[3] -1;

ChiE, EFNVTZ s ANVHATUTO L) ICEHERT 2EELFEUEKTT.

al1] = 1;
al[2] = 0.5;
al3] = -1;

F—=F T 7 A NVHNTHEZRET HHEE, RERDIZTTNVT 5 — b T A.
wiE, Z¥x"1,p"], x["1,q9"], x["2,p"],x["2,q"] IC#IHIE 1,3,5,7 % 5- 2 AHITT.
EFINVT 7 A VA

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

Element j(set=T);

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

SIMPLE~¥ =27 )l BB NTT -8B T L
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F—=% 774V (dat BR)

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

ThUE, EFNVTZ s ANVHATUTO LD ICEHEBRT 254 L HUEERTT.

XX["].,p"] 1;

XX["l,q"]

)

3:
XX["Q,p"] 5’
7

>

XX["Z,q“]

BB 7 T ADOBEERIL, WRNICERLEL LD, EFVI7AVRT =% 7 74 VOIERH S
HEIEZSNE 3. % SIMPLE O BEIRAMBE L 0T 3. LT ofITIE, HBEMUARREIC
XY, £ASOERIF 1,23 THLEHBS TS

EFNT 7 AVH

Set S;
Element i(set=8);

Parameter a(index=i);

7=%7 74 VN (dat TEX)

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

UTFDEHIZ, esvIERT—% 7 74V Talll, al2],al3] Dz EDHEDFEEETT.

1,-1
2,-1

3,1

DT X512, £EFVT7 74 VAT alll,al2], al3] DEZED 72D AT,

Set S;
Element i(set=S8);
Parameter a(index=i);

al1]

1]
|
—

al2]

1]
|
—_

al[3]

]
-

m csviERT—5T 7411

csvIERT—% 7 74 VT, EF Parameter Dfl, Z%{ Variable DM HESRETE FJ. dat
AT —=8 77 A NVERL), B Set DEFEAHUETAILIITEEIFHA. svEXT—F 7740V

SIMPLE~¥ =27 )l BB NTT -8B T L
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DOIHRF 1. csv TRITNIER D TEA.

ERDMERLEBOINE % T 255612, name 518U X o TEBRLEKDO LTI & D 5 LB D
D 9. Windows WL TIZ, %512 name 51 EMIT R WVIEEICIE, ETFNVT 7 A VTERENTAHZD
DM name 2L EHKEINET. 2F D, UTOZo0HIFSETT.

Parameter a;

Parameter a(name="a");

sV ERDTF—F 77 A VP <, TRYSNTh I T 4.
WROBITIE, csvIBRT—% 7 7 4 VIZEH a(name="aa") OfH 10 ZFXEL TV T 7.
ETFTIVT 7 A IV

Parameter a(name="aa"

T—=57 74 VAN (csv )

aa

10

BB, svIEBRT =7 77 A NVTREANY F—ITOADEEITHAREINTEA. UTOBITIIE K
ZIAEPBREENTHADOTIEELZE VW,
F—% 774 IWVH (csvIER)

aa, 10

ROBITIX, csvIBRT—% 7 7 4 WIZEH x(name="xx") O 4 ZHE LTV FT.
EFIVT 7 A4V

Variable x(name="xx");

F—=%7 74 VA (csvIER)

XX

4

—DDcsvIERT—F 7 7 A NVIZIE, FLOTHEBOBREEZHLBRTAZENTEET. TOHIT
1%, E a(name=aa) Dl 10, ZH x(name=xx) OIE 4 #W HHRZEL T T 7.
EFNVT 7 A4 IVA

Parameter a(name="aa");

Variable x(name="xx");

T—=57 74 VAN (csv )

aa,xx

10,4

//WELFEVDaX N LEMNGTLIEDLTETT

SIMPLE~¥ =27 )l BB NTT -8B T L
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// R EMIEDORE
aa,xx
10,4

BATR L FIITE T HA.

WFEDD 5 EE Parameter DR, ZH Variable DAMEZ R ZET HERICIX, T XH L%
I, ROBITIE, EHalll,al2],al3] I LT, PHMEL 0S5, -1 252 CnET
ETIVT 7 A VH

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

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

F—=7 774 NVAH (csv BER)

i,aa
1,1
2,0.5
3,-1

ChiE, EFNVTZ s ANVHATUTO LS ICHERT 2B LFEUEERTT.

al1] = 1;
al2] = 0.5;
al3] = -1;

esVIERT =2 77 A VTR T LOTHBOBEL LR TE T TV, BELFHOEBRER LT LD
THRETHHEE, FROPRTHRTDFE—THIINER) THA. KOBITIE, Ealll,al2],
al31 WX LT, #WME 1,05, -1 %, & ol1],b[2],b[3] K LCHIMES, 5, 7.1 252 TwE T

EFNVT 7 AVH

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

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

T—=57 74 VN (csv L)

i,aa,bb
1,1,3

2,0.5,5

3,-1,7.1

RKDOEIZ, EHMal bDORPEVELLIEEL, —DODcsvIBRTF—F 774V Ta bl FOlE%E
RETHILIITEXIEA.

SIMPLE~¥ =27 )l BB NTT -8B T L
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ETNT 7 ANVA

81

Set S ="1 2 3";

Set T = "p q";

Element i(set=S);

Element j(set=T);

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

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

csvIER T — 4 7 7 4 VT2 RILDIRF- % FFOEE Parameter R Z# Variable DAIHEE ZET 5
&, ZEYOFEEHD . —DRIRETETHICEICRKBT AT, IDERXREFIENTT.

b9 =2k, BRBEORTEMATHICRL S 2HETY. TR 22D EXEMENT§

DIFoBITId, Z8x"1,p"],x["1,9"],x["2,p"], x["2,q"] IZWIE 1,3,5,7 % ID HXTH 22

ek, 2DEXCTHZALAM 2B L TwET.
EFIVT 74 IV

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

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

7—=5 774V (csv X 1D #HRX)

i,j,xx
1,p,1
1,q,3
2,p,5

2,q,7

F—=% 774 NVAH (csv R 2D ERX)

XX,P,q
1,1,3
2,5,7

CHUE, EFNVTZ 7 ANVHATUTO LD ICEHERT 254 L F UEERTT.

xx["1,p"] = 1;
xx["1,9"] = 3;
xx["2,p"] = 5;
xx["2,q9"] = 7;

1D HRDOY G, ERREBORTFDE U THIUL, FRHICHBOREEZIT) 2 EAWHRETY. L

SIMPLE~¥ =27 )l BB NTT -8B T L
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L, 2D ERDOLEEF—2D csvIERT =57 7 7 A VI L T—2DED 5 VLR L 1k ET HH
NTEFHEA.

DFoflcid, 2% x0"1,p"], x["1,q9"], x["2,p"], x["2,q"] IZHIE 1,3,5,7 %, & al"1,p"],
al"1,q9"1,a["2,p"],a["2,9"] I2fi2,4,6,8 % IDHFATLHZTVET.

ETFTNT 7 AV

Set S = "1 2";

Set T = "p q";

Element i(set=S);

Element j(set=T);

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

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

F—% 774 VAN (csv R 1D #HRX)

i,j,xx,aa
1,p,1,2
1,9,3,4
2,p,5,6
2,q9,7,8

BB 7 T AOBEERIL, WRHICERLEL LD, EFVI7AVRT =% 7 74 VOITFERH S
HEMICERSINE . Iz SIMPLE DHEIKARKBE L IF U E 3. DT ofITid, HEMUAREREIC
XY, £ASOERIF 1,23 THL KBS TS

EFNT 7 AVH

Set S;
Element i(set=8);

Parameter a(index=i);

F—% 774 VN (csvER)

1,-1
2,-1

3,1

PFDLHIZ, dat BT —% 7 7 4 VT alll, al2], al3] D% ED/HEDRETT.

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

UFDLHIZ, EFNVT 74 IVIANTalll, al2], al3] DfExED7-%E D FRETY

Set S;

Element i(set=S);

SIMPLE~¥ =27 )l BB NTT -8B T L
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Parameter a(index=i);

al1] = -1;
al2] = -1;
al3] = 1;

8T A — 7 ERIFORFONEFE & csv ERDBRFONEF I —H L TV ELENH N T3, flzfios
THHLET.
EFTIVT 7 A VA

Set S;
Set T;
Element i(set=S);
Element j(set=T);

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

COETFNVIZHLUTOIIICHRELI-WELTT.

aal["1,p"] = 1;
aa["1,q9"] = 3;
aa["2,p"] = 5;
aal["2,q9"] = 7;

UTIRETNVT 7 A VHND aa EIRTFTONEFR R 57088020 5.
F—% 774 VA (csvIER)

j,i,aa
p,1,1
q,1,3
p,2,5
q,2,7

UToOXH)IZiE LTl 723w,
F—r 774 VKN (csvIER)

i,j,aa
1,p,1
1,q9,3
2,p,5
2,q,7

SIMPLE~¥ =27 )l BB NTT -8B T L
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m solve B8%%

solve PA%Li% Numerical Optimizer \ZH @ LEI R OFEIT 2 M AT HHKTYT. UToHFA TR Eh
9.

solve();

EFIVT 7 A IVICHIRIIZEER L2 WAL, 7V 7 7 4 VORKIC solve A E»N YA
ERUERICRD T, #oT, MHOLAILETIVT 7 4 VIZ solve %% BI/RIIZFLR§ 2 A E
EHh LA

L L, PO X)) aiiid, &2 TRBILETHELZT-> T2 22 WRNICERT 2L 8H ) T3

o RN DOBRNETONE X FIRSE 5.

o B H BB D W Tl L Tl b 2479 .

e ETFNVDOERE LR L OBERORELEIT.

DM, D7 ROMKER 2 FIRSELETIVT 74 VOB TY.

EFNVT AN

Variable x;

Objective f(type=minimize);
f = 2xx;

x >= 5; //fil#y

x = 10; //¥MERE

solve();

x.val.print(Q);

HAH

x=5

B/RAYIC solve BB Z LR L e, RO KX ) IO ERhTLIVWET.
EFIT7AIL

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

x >= 5; //Hll#

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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x = 10; //FIHHERE

x.val.printQ);

FOE mELEEHIE

Hh

x=10

ROEFNVTREHROHWEEZERL TV T.

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

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

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

f=x+y; // HWBEE f OEE

g=xvy; // BWEKgowEH
pow(x-1,2)+pow(y-1,2) <= pow(0.5,2);

solve(); // WIRICMRASINT: g BT 2 KILEATH
solve(f); // HWBE £ \CBT 2 KILZATH
solve(g); // HWBR g \ZBT 2 KILEATH

BAID solve () (X HIBEEOIREZ B L 72 R#EILDOFEITT, ZOHEIIIREIRASHIZH
BB DWW THRBEIL TN E . Tk, WIRMICHMWBEEZIEE L72RE(LVFEITINET
solve(f) T, HIWBIEL £ I3 2 Hili{bA%, solve(g) THMBE ¢ ICBIT 2 ks hZn Tbh
F9. solve() DIFUH LIZ & » THRELATTHON D DL, ZORERLENIZER S NZETIVONE
W LTTY. COZEEFMALT, ETVEBREL L 05O REILEIT) ZENTEET

woBITix, HPHXx-y>05% 12MA5H LB TRBEILEZIT>TVWET

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

Objective f(name="f",type=maximize);
f=x+y; // BBt OEE

pow (x-1,2)+pow(y-1,2) <= pow(0.5,2);
solve(); // LRI TOET V2L

x-y >= 0.5;

solveO); // LOHIFXBIMRZZET IV 2L

BN mEisimmRresult

RELETROM R T result E W F 7V 27 FOBRELTWET. DT,

result 230RAH 3 5 [EHD

—ETT
E% 1 il =Bk
nvars int EROR
nfunc int Mo

SIMPLE~¥ =27 )l BB NTT -8B T L
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87

&% il B
iters int WL o RS R
fevals int B J3C AT ] £
optValue double H IR fH
tolerance double W ALIEDIUHUH] & fif
residual double fRIZBIT % il Sk DA
elapseTime double P ZEET IR
errorCode int WETHREAT —4 A
O ZhiE 20, Ml + =7 —3F5)
LT —HFEMNERA2L Db DIHENET
simpleErrorCode int WETHREAT — 4 A

(B Dhls -0, Jehy : =5 —F %)
I —FK5IIfHEEA1 ODDIHEVF T

UM IR AR 2 2TV 7 7 4 VORI T

Variable x,y;

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

X + 2%y == 15;

x >= 0;

y >= 0;

solve();

simple_printf ("B DI

simple_printf (" B HGEFAM F1 4L
simple_printf (" H 1B il
simple_printf("Hlﬂq$Uﬁ§§%¢F
simple_printf ("SR
simple_printf ("FT EEH I

%d\n",
simple_printf ("N RED AL %d\n",
%d\n",
he\n",
he\n",
%he\n",

%d\n",

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

result.elapseTime);

simple_printf ("#& TR AT — 4% A %d\n", result.errorCode);
LI #EIT.
ESEX TR e 2

WO AR 5
A BTl 1] 2 8
B /B9 il 2.250000e+001

SIMPLE~¥ =27 )l

A % S 1.000000e-008
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B R  3.978422e-008
T G R R ] 0
WTHEZATF—% 2 0

FOE mELEEHIE

result 7V 227 M, 7VITY) ZALBITEREA Yy F3H ) 4.
AR TR LRI 24T - 72356, FATWREMAMG O N7z L) % KT isMipFeasible() B

Bt T&d 9. &Y EIX bool BT
DM RS BT

Variable x;
Variable y;
Variable z;
Variable si;
Variable s2;

Variable s3;

IntegerVariable deltal(type=binary);

IntegerVariable delta2(type=binary);

IntegerVariable delta3(type=binary);

Parameter M = 10000;

Objective cost(type=minimize);

cost = deltal + delta2 + delta3;

x+y+z==12 + s1;

5xx + bxy + bxz == 60 + s2;

0 <= s1 <= 1.0e-3;

0 <= 82 <= 1.0e-3;

-M * deltal <= x <= M x deltal;

-M % delta2 <=y <= M * delta2;

-M *x delta3 <= z <= M * delta3;
options.plevel = 0;
options.maxnod = 1;
options.method = "simplex";

SIMPLE~YZa7)L
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solve();

simple_printf ("feasible = %d\n", result.isMipFeasible());

VITiE, LEeHlo simple_printf BIEUIC BT 5 BT .

feasible = 1

Hl# SR Y V7S WCSP CHRBALEI R 217 o 726, N — FHlf - £ I — Flfy - v 7 Ml
D BAH %2 WA 5 B getHardPenaltyBest, getSemihardPenaltyBest, getSoftPenaltyBest %%
HYET. B HISREMETT.

LUFRCab T

IntegerVariable x(type=binary);

x - 2 >= 0;
options.maxtim = 0.1;
options.method = "wcsp";

solve();

simple_printf ("hard penalty = %f\n", result.getHardPenaltyBest());

VT, LBl simple_printf BIEUIC BT 5 T

hard penalty = 1.000000

EEN azen

ETIWVHOER Parameter 13, ETFNZEHT H2ERECTHEE SN, BEAKRICIIELEATERE R
3. L, S A MYy ZRECFEOLGICILEETREZEREZOTET VEERLT, BRTE
WO EITOHEPELET. D722 SIMPLE (4 VariableParameter &\ ) ZFRTH 4
ERZERMELTVET.

RIS TR EROMEHABITY. W% HNEROREZZE L 22055, HONFBASFEAT W] HEH
WCTH 2L _UEHHEE BRI E . ZOMEISTTLETVERE VAT AHIHIERD L5
W) E9.

Variable x,y;

VariableParameter a; // WZATHK
Objective f(type=maximize);

f = —axx+y;

pow(x-1,2)+pow(y+0.5,2) <= 0.25;
options.outputMode = "silent"; // HiJJHH
for(int i=-5; i<5; i++){

a = 1ij;

solve();
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simple_printf("a = %d, x = %f, y = %f, £ = %f\n",

a, x, y, £);

FED X 912 variableParameter (&% @ Parameter & & MFRICETFVERICHEHT A Z &2
T&E9.

BOBMEIZEM DM (HEa) Oy U ERD)ETOT, HWBKE LTKalZItd 2 y U ofi
PEREONET.

UL, ERoeEFvIcx$ 5 kR TT.

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, f = 4.081139
a=-2, x=1.447214, y = -0.276393, f = 2.618034
a=-1, x = 1.3635563, 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=0.5562786, y = -0.276393, f = -1.381966
a =3, x = 0.5256658, y = -0.341886, £ = -1.918861
a =4, x =0.514929, y = -0.378732, £ = -2.438447

VariableParameter |3l H @ Parameter £ RT, XA BV ZLMELTT. EFLVEZEHRTLHE
X112, LEPLEO Parameter % VariableParameter &34 Z EIIHEITTL &, F427 0T X4
O BEEEFIEFEIEEZ LT TWRERD D FITOTHEEL TLZE WV,

—ax+ty ~a>0 .-
a<0

VariableParameter (ZIZPL TOEREEEH ) 7.
e VariableParameter (X% D Parameter &b RT, A BV 2L ELTT. EFVEERTH
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& X112, LEPIE® Parameter % VariableParameter & 954 Z &I TL 723\,
o TV X LD HENRIRAEIHEL RITTWREMEDSEDH D T TOTHEEL TLZE W,
o HillFIFIE LI E Y V7N WCSP Tl VariableParameter Z HHWA Z LI TX FHA.

SIMPLE~NZa7Jb BB NTT -8B T L






SIMPLE Ttk X M7z 85 € 7V 1, Numerical Optimizer TRIE SN F§. ZDORBIZILRAREH
AR, &M CIRIEHRDSE 7 7 AV (BT VFsol) IS NET.

CoFETIX, HIBEHROEMZH 5145 SIMPLE @O BE%{ print, simple_printf, simple_fprintf
e bONT, WTEHRE HHT R ROV THBLE Y.

(10,1 EREES

i85 % print BI%L, simple_printf BI%L, simple_fprintf P TIE, LT OREBEERITH T 515

WEBEARGT LI EPTELT.

BRER 158 Bk
Variable val  BUfEfE
init A
dual AUHZHUE
ub L RRfE
b FRRE
Objective val B
init R
Constraint val B fiE
init AU
dual RO 2SR fil
ub - RRAE
b FRE
Parameter val B i
IntegerVariable val  BI7Efl
init AU
dual AUl
ub B
b TR
Expression val  BUfEfE
init A
SymmetricMatrix val  HI7EMH
init AU

SIMPLE~¥ =27 )l
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BRER HHR B
Set val B
OrderedSet val  HIfEfH

B val 13 solve BIBASIIE N 2 il CTHAUTHIIME, I 7B IITRELEHRA RS A > T
9.

BIZIEULTDOET VT 7 AV Tld x.val.print O ; E#HME 10 Z L E9 (print BIEIZOWT
FREI 2SR L T2 W),

Variable x;

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

x >= 55 //ill#

x = 10; //WHMERE
x.val.print(); // FMUIfE 10

—J, YT Tl x.val.print Q) ; iZmB{LEIRMEE S 2D L ET.

Variable x;

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

= 5; //Mliy

10; //WV MR E
solve();

x.val.print(); // HEILEHHEAER 5

\4

X

X

%72, val id simple_printf FI¥iIB L O simple_fprintf IEL TIZAMETHET T

m print 8%}

print BI¥UE, Z%ivariable, HIWE%L Objective, fill#5X Constraint, %X Parameter, HEF(Z
% IntegerVariable, I\ Expression, MH/1T%1 SymmetricMatrix, f Set, NHFIEH OrderedSet
BT 51EHE, hEoz7+—<y TN ELEEEEALTVET.

print BEOERXL, UToLH)IZEDLNTVWET.

MERC B . 1. print O ;

ZROBAEZ M$ 51218, RO XH IR T HLEPH ) £

Variable x;

x.val.printQ);

HBBOMPMEZ ) $ 21218, RO X H ICRERT 2 LEPDH ) £

SIMPLE~¥ =27 )l BB NTT -8B T L
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Objective f;

f.init.print();

R R OB BRAE 2 11T 5120F, RO X ISR T 2 LEBH ) 7

Constraint Co;

Co.dual.print();

EROBAMEZ M T 51202, KROLH IR T L2LENH) 7.

Parameter a;

a.val.print();

BPAEBOTREZ T 5121E, RO ISR T L2LENDHY 7.

IntegerVariable z;

z.1b.printQ);

SPATHI OB Z 1§ 21218, RO X ) IZREBTHLEFH ) £

SymmetricMatrix X((i,j));

X.val.print(Q);

KXOPIMEZ M3 5121, ROXH TR T H2LESH ) 5.

Expression g;

g.init.print();

FEOBAEME )T 5121, RO L) ISRBT LN D) 5.

Set S;

S.val.print();

NE P& OB M $ 21213, RO XD IR T 2LEN D) £7.

OrderedSet 0;

0.val.print();

SKIRBIEL solve DRI print BB ZRLR T 5 &, KFFOMPIRBOERATL R S N E 5. KFH
¥ solve 1, BIRMICEEBR I N2 WA, EFVORBRICHL LD EFEBENTT. FIZIX KO
EFMISHT AR NIUTOE %) ¥

ETFTIVT 7 ANV

Variable x;

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

x >= b; //%”%9
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x = 10; //FIHERE

x.val.printQ);

i

x=10

solve FABIDOHIC print A EZHE L7256, BHIEMTOLH IR £7.
ETFNVT AN

Variable x;
Objective f(type=minimize);
f = 2%x;
= 5; //Hl#
105 //MHHERRE

solve();

\4

X

X

x.val.printQ);

o

x=5

solve BB DTHI#£IC print BIEA IR L7206, MR TOXHICR) 9.
ETFIVT AN

Variable x;

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

x >= 5; //fil#y

x = 10; //WHMERE
x.val.print();

solve();

x.val.print();

i

x=10

x=5

WD TV D AR, @2 H D LET. flziE, ROEFVISHTLZHNE, DT LX)
0 FET. B[], x[2], x[3] OBFEMEIETH D EINET.
EFNVT 7 A

Set S ="12 3";

Element i(set=S);

SIMPLE~¥ =27 )l BB NTT -8B T L
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Variable x(index=i);
Objective f(type=minimize);
f = 2¢sum(x[i],i);

x[i] >= 5; //HI#Y

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

x.val.print();

97

i

x[1]1=5
x[2]=56
x[3]=5

HWD#EHZ, FOXTHIRT 2FS TS, UTOXL L2, 28«11, x[2] OBEHED

AHBMDEINET.

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

o

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

ROBITIE, RFENE ORI Z M EE T
EFNTTAN

Set S="1 2";

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

Set N="1 2 3";

Element n(set=N);

Variable x,y;

x = 10;

y =2

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

X[n,i,j] = 100xn+x*i+y*xj, i <= j; // E=MERGOMRER

X.val.printQ);

i

X[1,1,11=112
X[1,1,2]=114
X[1,2,2]=124

X[2,1,1]1=212

SIMPLE~YZa7)L
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X[2,1,2]=214
X[2,2,2]=224
X[3,1,1]=312
X[3,1,2]=314
X[3,2,2]1=324

m simple_printf B2}

simple_printf FI¥UE, DLTO LI 2 E o T E 7.
e simple_printf %, SIMPLE* 7V =2 sz 2 —VIKED 7+ —~< v b THHT A
ETEET.
e 74—y ORI TUr T I V7 FiE C/ICH+DIEMERIE printf ISV F 7.
o FMRZFRA LT, MANTHRFHMEZIET LI LN TEET.
e X5 % SIMPLE 7Y = 7 MILLTFTY.
e ¥ Variable
e HIWPEI% Objective
o ill#3X Constraint

o E¥ Parameter

o MR IntegerVariable

o X Expression

o X #4741 SymmetricMatrix

e X7 bl Vector

o 7% Matrix
o 4 Set RMUFHA OrderedSet IZBT A2 EHMEMGT 52 LI TE T HA.
e FHOEKIZ 3 HE TTY.
simple_printf FIBOEXIILUTOLH)IZED LN TVE T,

simple_printf (MJFaEHN, Mg 1, W% 2, ),

SR 5 BORBICERT 5 2 EHWHERTT.

simple_printf (MJFREHX, MG 1, B2, .., &MA0;

SN BB T 5 2 & HRETY.

simple_printf (HU$REEN, MG 1, WG 2, ., &K1, M2,

ROBITIE, ZBOBAEZBEEATHDIE T Y. BEEATHNIES121E3%d ©Hw
E3
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Variable x;
X = 3;

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

CHIRTAHEDREUTOL IR T3

3

ROXHIRRTEE, MU TFoLHIITR) 9.

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

i

xDfH = 3

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

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

simple_printf BT, BEUIMIH /AR, BBOEXATHEZINSELHNITEET. DT
N ERITABTY. A ERIT512E3% 2T T.

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

i

x Dl = 3.000000

DM IR THN T 2680C. RBIENTHIIT 51213 %e Z V5.

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

i

x DfiE = 3.000000e+000

FREELMBEBETHI LD TETT. UTORITIE, MELUTMoRPIHIENE X
SR LTwET.

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

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

simple_printf ("x D

i
x DfH = 3.00
x OfH = 3.00e+000

SIMPLE~¥ =27 )l BB NTT -8B T L
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HWODOWREEZEET A2 EHTEET. UTOBITIE, M 15 CFICHDAPNE S L H B L Tw
ESE

simple_printf ("x DfH = %15f\n", x.val);

simple_printf("x DMl = %15e\n", x.val);

H
x DI = 3.000000
x DfH =  3.000000e+000

Wi MROM 2 £ LD TR T5Z L TEET.

simple_printf ("x Offi = %15.2f\n", x.val);

simple_printf ("x Ofi = %15.2e\n", x.val);

H7
x D = 3.00
x Dff = 3.00e+000

KIFBIE solve DHIICSIMPLE 4+ 7Y = 7 MM $ 5 &, KFEH OMPIREDOHEHRA TR I N F
T RIFBIE solve 1Z, HIRMICEER SN2 WG, ETVORKRICHL DO LBHRSINTT. #
2, ROETFNVIHT LI TOEHITR) 5.

EFNVT A

Variable x;

Objective f(type=minimize);

f = 2x*x;

x >= 5; //Hl#y

x = 10; //PUMERE
simple_printf ("x Df = %f\n", x.val);

i

x DfE = 10.00000

solve FALDT%IZ simple_printf BIMZ LM TH LRDOLHITH Y 5.
ETFINVT AN

Variable x;

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

x >= 5; //Hli#

x = 10; //FHMHEEE
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solve();

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

i

x DfH = 5.000000

WEEFHFONROHE N EELHNITE I, ROBITIE, REZHFOLEHKOBUE 2 BB CTH
HEETVwET.

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

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

CHICRTAHEDEUTOL 4 T3

3
3
3

KOEHZERTsHE, UToXoicHhangd.

simple_printf ("x[%d] D = %d\n", i, x[i].val);

H

x[1] Off = 3
x[2] Off = 3
x[3] Of = 3

FIEOBRBIIEHRNERETAHI LT, RFOHMEHRIRSELHENTEFET. ROBITIE, x[1],
x[2] DEDAEFREIETVET.

simple_printf ("x[%d] DfE = %d\n", i, x[i].val, i<3);

H
x[1] Off = 3
x[2] Dff = 3

B CIRFOMNRETHIUE, FRICEBHE T2 TE T, ROFITIE, 28 x[1], x[2], x[3]
E¥ alll, al2],al3] OEZFEICHIEETVTET (A VY F.val AL THET).

Set S ="12 3";

Element i(set=S);

SIMPLE~¥ =27 )l BB NTT -8B T L
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Variable x(index=1i);

Parameter a(index=i);

x[i] = 3;

ali] = 5;

simple_printf ("x[%d] = %f, allkdl = %f\n", i, x[i], i, alil);

o
x[1] = 3.000000, a[1] = 5.000000
x[2] = 3.000000, a[2] = 5.000000
x[3] = 3.000000, a[3] = 5.000000

ROFITIE 3 DOX TS (SymmetricMatrix) X, Xo, X3 DHZFRRSETWET.

Set S = "1 2";

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

Set N = "1 2 3";

Element n(set=N);

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

X[n,i,j] = 100%n + 10%i + j, i <= j; // L=AMSTOAERK

simple_printf ("X%d[%d,%d] = %f\n", n, i, j, X[n,i,jD);

o

X1[1,1] = 111.000000
X1[1,2] = 112.000000
X1[2,1] = 112.000000
X1[2,2] = 122.000000
X2[1,1] = 211.000000
X2[1,2] = 212.000000
X2[2,1] = 212.000000
X2[2,2] = 222.000000
X3[1,1] = 311.000000
X3[1,2] = 312.000000
X3[2,1] = 312.000000
X3[2,2] = 322.000000

simple_printf B%UIL, BB LEHERE AL result OIEHMD M X5 FHATE F 9. DT IERE(LE
BREREMNTLETNVT 7 A VORBHITT.

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

f = 2xx + 3%y;

SIMPLE~¥ =27 )l BB NTT -8B T L



10.4 simple_fprintf E9%4 103

x + 2xy == 15;
x >= 0;
y >= 0;

solve();

simple_printf ("BIEL DK %d\n", result.nfunc);
simple_printf ("W RIED KAEMIEL %d\n", result.iters);
simple_printf (" B ELEAMG M1 %L %d\n", result.fevals);
simple_printf (" H ¥ BIEfE %e\n", result.optValue);
simple_printf ("UHUH 2 S %e\n", result.tolerance);
simple_printf ("B PESMEIRZA  %e\n", result.residual);
simple_printf (" E AT IR %d\n", result.elapseTime);

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

DT BTy

MEDK 2
W RO AR 5
G RER 8
H i BAEUE 2.250000e+001
U 5 S 1.000000e-008
ROEMESIR A 3.978422e-008
PRSI ] 0
WTHEAT—% X 0

m simple_fprintf B§%%

simple_fprintf P, BIEUILLT O L) iz Rio T 7.

o EIEM N TIE RS 77 AN LTHAIZ T 570D TY.

o MEAHES L\ ) BDAME, simple_printf BIE & FEORKEEZ AL TWE 7.

e simple_printf B¥L & MG 1B OEIL 34 FE TTY.

simple_printf FIBOEXIIUTO L) IZED LN TVWE T, HHET7 7 A VEIBET 570D
1 518 LIAME, simple_printf BA¥LE FBkOFHX T,

simple_fprintf(7 7 A WARA ¥ %, Whtse#EX, Mg 1, .0,

Hxtgd TSR EH] OB THELERH Y 7.
ROBITIX, ZHROBAMEZ BB THOIETwES. 7 740 LT, output.txt ZIH5E
LTWET.
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Variable x;

FILEx fp; // 7 7 A IVEA ¥ ¥ Di%E

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

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

fclose(fp); // 77 ANVZHAL %

ZHISHT BT 7 4V output.txt ~NOHHIFZLUTFOLH124RD) 5.

3

ROBITIE, RE2XDODEBOF M HETTIET. WAk 7 74 Vidresult 714 L 27 MY
(74 V%) LT ® data.txt TT.

Set S ="1 2 3";

Element i(set=S);

Variable x(index=i);

FILE* fp; // 77 A WVEAL ¥ ¥ DEE

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

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

ZHIZHT BT T 7 4 W result/datatxt ~DOHE IO L H 124D T

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

77 ANICEHETE RS, BMNE L7227 74 VERCBEDOEE 2t §5 L5055 1
ESeN

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

BEE] £71onE0RE (showSystem BH)

ETNT 7ANET =57 7 A VE5HEL CTReak L7286, HRBIER BRI o BARK 72 (G dsaiah
SN, kO 220 FRMTLTLE)FHIH Y 9. showSystem UL, HHES L2
ETNT7ANET =5 T 7 AN HEAEIIHER S 5 HIWBIE 0bjective, #ll#X Constraint, X
P75 SymmetricMatrix O BRI EZ 1) L 3. showSystem FABIILL T OFA TR I T T

showSystem() ;

RDOEIBETNVEEZTT.
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105 EFILOARABDRT (showSystem EEED)

105

Set S;

Element i(set=S);

Parameter c(index=i);
Parameter a(index=i);
Variable x(index=i);
Objective f(type=maximize);
f = sum(cl[il*x[i],i);

x[i] <= alil;

showSystem() ;

F—=F 774 NVEdat B TRD I HIZHGz2zoNnTwET

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

(¢}
1]

(11 23 [2] 5 [3] 4 [4] 12 [5] 1;

o
1

ZORE, ROLI BB HRINET.

1-1 (a.smp:8): x[1] <= 23
1-2 (a.smp:8): x[2] <=5
1-3 (a.smp:8): x[3] <= 4
1-4 (a.smp:8): x[4] <= 12
1-5 (a.smp:8): x[5] <=1

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

F 7Y 27 M2 name="C4Hi % 5- 2 TH 5 showSystem TETNIEHREM T 5 &, LRITI|EL -
LHIPMEDNETOTHOYIY R T L) £, L OB name 215 L72KDEFIVIK LTI, B

ToXiicHhantd.

Set S(name="S");

Element i(set=S);

Parameter c(name="c",index=i);
Parameter a(name="a",index=i);
Variable x(name="valx",index=i);
Objective f(name="obj",type=maximize);
f = sum(c[i]*x[i],1);

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

col[i] = x[i] <= alil;

showSystem() ;

i

SIMPLE~YZa7)L
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B 10E HHE

1-1 (a.smp:9 name="co[1]"): valx[1] <= 23
1-2 (a.smp:9 name="co[2]"): valx[2] <= 5
1-3 (a.smp:9 name="co[3]"): valx[3] <= 4
1-4 (a.smp:9 name="co[4]"): valx[4] <= 12

1-5 (a.smp:9 name="co[5]"): valx[5] <= 1

objective (a.smp:7 name="obj"): 13*valx[1]+7*valx[2]+201*valx[3]+14*valx[4]+23*valx[5]

(maximize)

showSystem PAKIE, FI1EUICHIFXEZ G525 28T, 2OHHXDOAEZ NI TE L. name 5
L72ETWVIZBEL T, KD X9 shouSystem BT B ELEE L726E, DTEAMhahEd.

showSystem(co[1]);

o

1-1 (a.smp:9 name="co[1]"): valx[1] <= 23

FIBIC &R E 52 55T, WHSELHMRNOHMALZHREELZ LB TEET. KOBITII,

col1l, co[2] DIEHRDOAEZH IS TVET.

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

i

1-1 (a.smp:9 name="co[1]"): valx[1] <= 23

1-2 (a.smp:9 name="co[2]"): valx[2] <= 5

FIE R IZ3 LT showSystem BB Z 72856, T2 a3 5.

SymmetricMatrix X((i,j));
X["1,1"]=2%x[1];
X["1,2"]1=1;
X["2,2"1=x[2];

X >= 0;

showSystem() ;

i

1-1 (a.smp:8): 2x(x[1]) (sdpconselem)
1-2 (a.smp:8): 1 (sdpconselem)
1-3 (a.smp:8): x[2] (sdpconselem)

SIMPLE~¥ =27 )l BB NTT -8B T L



m Intel Math Kernel Library ®U Y%

Intel Math Kernel Library (LLF, MKL) i, Intel Corporation 23Fi%§ L C\»%, BLAS, LAPACK, FFT %
GEOHMEFETA 75T, MKLIZUTO URL 2547 > a—FLCHHTAI LR TEE.
https://software.intel.com/en-us/mkl

MKL %34 ¥ A F =)V STV 5 64bit T 2734 FEIETIE, mknuopt TMKL %Y ¥ 7 L72FE/7
T7ANVEEN T LILET, StEAELEHELTAI LB TELLEHH ) 9. mknuopt T MKL
V) 7T AYA, BRESZAR NUOPT MKL_LIBPATH (2 MKL 54 75 UADISAZRELTL 2& W,

DTFICMKLZF 74V EDNRACA VA M= VLB EORERNEZTRLETA, £ VA F— LI
DOREREBLIGEA, MEAARZTLEIV
o Windows B#Bs CMKL 257 7 4 W b D/XAIZA VA P =V ENTWAEEE, ROLIIZERELT
A-2%

C:\Program Files (x86)\IntelSWTools\compilers_and libraries\windows\mkl\lib\intel64
o Linux H3iCT MKL 257 7 4 )V b D/XRIZA Y A P =V ENTWDEHE, ROLHICHELTL 2
AN

/opt/intel/mkl/1ib/intel64

SIntel (&7 2 V) A GHREB X OZOMOE B} % Intel Corporation DEFET Y.

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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Numerical Optimizer

¥4k )V 2N Numerical Optimizer 13E€ 7Y ¥ 7 5 il SIMPLE 2 MPS 7 7 4 VB Cadak & 7z 58
P RE % < 720 D% T9 . Numerical Optimizer 3B E 27NV T ALZ2A4LTEY, RLVWE
MR EZ RS A TELT.

WELIKETIE, fmeadifb> )L 2N Numerical Optimizer 1) 3 % f#HR°, H#1L > )7\ Numerical Optimizer
DB HES 5 SRR AL E T
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BPRET 1 [H] 8 A% Numerical Optimizer T2 7256, Bl 2 GO —FBAEERE L I & h
9. UTiEZEo—#TT.

[Problem and Algorithm]

PROBLEM_NAME a
NUMBER_OF _VARIABLES 5
NUMBER_OF _FUNCTIONS 2
PROBLEM_TYPE MAXIMIZATION
METHOD HIGHER_ORDER
[Progress]

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

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

<iteration end>

[Result]

STATUS OPTIMAL
VALUE_OF _OBJECTIVE 1049
ITERATION_COUNT 8
FUNC_EVAL_COUNT 11
FACTORIZATION_COUNT 9
RESIDUAL 6.352800465e-010
ELAPSED_TIME(sec.) 0.01
SOLUTION_FILE a.sol

BERR 71auznstaomn
[Problem and Algorithm] THiE 5t 27 ¥ 3 ¥ TlE, DTFTO L) ICHEOMESH I F 7.

PROBLEM_NAME a
NUMBER_OF_VARIABLES 5
NUMBER_OF_FUNCTIONS 2

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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PROBLEM_TYPE MAXIMIZATION
METHOD HIGHER_ORDER

PROBLEM _NAME X [#£9) ET VD7 74 V%] T, ZOBITIRal ) EFTVERNTNET.
NUMBER_OF_VARIABLES (& [ Variable O] T%. OB TIEHE 5D Y T3
NUMBER_OF_FUNCTIONS (& [B#»¥] T3. 22 TF 9 B& i, BB objective &l
K Constraint #AbE72dDIC% ) 3. ZoHITIE, K 2@ (HE9BEE 1@, %X 118 &
DET.

PROBLEM_TYPE (3 EA/ MURRE (MINIMIZATION) 72 O 23 KALRRE (MAXIMIZATION) 72
DhEIRLET

METHOD & [##ALEHEICH W7 VT X2 0/ | T3, Z 06T a5 N S
(HIGHER_ORDER) %W TWwE ¥,

[Result] THEE At 7 ¥ a v Tld, UFO X ) ICHREILFTROMEOMENSB D SN FE T

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 1049
ITERATION_COUNT 8
FUNC_EVAL_COUNT 11
FACTORIZATION_COUNT 9
RESIDUAL 6.352800465e-010
ELAPSED_TIME(sec.) 0.01
SOLUTION_FILE a.sol

STATUS (& [Numerical Optimizer D FE# THEDIRE | TF. Z 2Tl OPTIMAL (Fa#) & )&
nTwEd.

VALUE_OF_OBIJECTIVE & [ HIBIE O] TF. %8B, FITAHE (infeasible) O¥fy, &
N5 HMBEEOMEIAETT.

RESIDUAL (& [ JUAE# TR OR#EMESM] ORAETT

ELAPSED_TIME(sec.) & [ @ LEHHICEE Lz ] T9. SIMPLE OERKM 2 &3 & F Nl
WCTHEELSLES .

SOLUTION_FILE & [HJ SN2 7 7 A VOR/HE] 2 BWRLET. WHINDLHT7 7 4 VDT
&, BRERHREICIVRRY T,

IR BRAETE - BRI TSR B Y V2N wesp DIEFIMLAYE %) % 35 A7 1d THREADS & L CHFIFEFTIZB W
TEBESNLAL Yy FERBEINET.

BEE) mszicsirain

WrEZ W7V T1) AL TIX, [Progress]) THEE At 7 ¥ a VIZUT D X9 ETREA ) &
nEg.

SIMPLE~¥ =27 )l BB NTT -8B T L
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<preprocess begin>......... <preprocess end>
<iteration begin>

res=7.3e+001 .... 4.1e-003 .. 6.4e-010

<iteration end>

<preprocess begin> & <preprocess end>® I FF I A 2 i OO #EAT %, <iteration begin> &
<iteration end>®D B IZINHETE O #ETEZ R LTV ET. FEOHETTICERINLIEE (7.3e+001,
4.1e-003 7% &) 13BEIESRMFOIKAT, ZOFRILTNPEFEOETE & ITHP L T T %
RLTWET.

BEED sz, masls, 9027 —)1—CBI3 37
Bk, AR, 70 Ad —N—% W72 E121E, [Progress] TliE At 27 ¥ a YIZUTD X
) REATRRS D SN T T

<preprocess begin>......... <preprocess end>
<iteration begin>
PP 2

<iteration end>

<preprocess begin> & <preprocess end>? i |3 AR O KAZIZ A BRI OB DT R R L TWE T,

<iteration begin> & <iteration end>DHIZdH 5 F v MIFAKREOEOM#ITARLTVET (12D F v
MIDOE&, BOREZRLTWET). T/, XFE1IE7 2 — X (Gl LFETTRRMBRERE) 75
7 x— R (REHREIRE) ~OBRBOKTFEZRLTVWET.

LR, REHEE IS LT REN SO 7 1 A % —/3— (options.crossover="on") % g% L7z

YEIix

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

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

1222

<iteration end>

DX, WHEDORRITRDOBRIZHAEORBIORIPBN L.

BEYY simzcermy L (wosp) [C513 37

HIFRIFELIE Y VN (wesp) & FW72858121%, [Progress] TUHE At 27 ¥ a V2 [IiRBRICBITA
N— PN, TV 7 MillEOXRF VT 4 li] PBRFETRSINET.

SIMPLE~¥ =27 )l BB NTT -8B T L
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<preprocess begin>.......... <preprocess end>

preprocessing time= 1.581(s)

<iteration begin>

--- TryCount

=1 ——

# random seed = 1

(hard/soft)

penalty= 4034/46144686, time= 0.15(s)

<greedyupdate begin>.......... <greedyupdate end>

greedyupdate time= 0O

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

(hard/soft)

.52(s)
penalty= 852/39782402, time= 0.67(s),
penalty= 844/39782402, time= 0.67(s),
penalty= 836/39782402, time= 0.67(s),

penalty= 829/39782402, time= 0.67(s),

iteration=

iteration=

iteration=

iteration=

W N

(hard/soft) penalty= 0/51583, time= 33.36(s), iteration= 61908

(hard/soft) penalty= 0/49199, time= 34.78(s), iteration= 65436

(hard/soft) penalty= 0/48313, time= 35.29(s), iteration= 66590

(hard/soft) penalty= 0/45423, time= 43.54(s), iteration= 81708

# (hard/soft) penalty= 0/45423
# cpu time = 43.54/100.00(s)

# iteration = 81708/191770

<iteration end>

HHOEWRIZKROMY TY.

ESZN B

(hard/soft) HRENRICET 5

penalty=1i 1/ 2 il 12— Nl ERE, fE2: V7 Ml ERE
time=1ifi 3, iteration=f 4 fifi 3 : KK, Al 4 @ RAEIIEL

--- TryCount = ... --- B O O

# random seed = ... LB DR Ol

# penalty=... KBIFONTF VT 4 fil

# cpu time = ... I BRI L IRE D 75 S IR (]
# itereation = ... e RLR3E RN O AR R
#status=... AR I DB

WAOEH THHEIN TV L FERIREEPIERT SNLECHNE T, @2AEHS N nw e FRRIE
EIEL 928 BHEIITPRTVEY. X% - ba—Y AT 4 7 AZXBERO— B HLE L LT,
FEoBPIIIMoOETIIM ) 5.

SIMPLE~NZa7Jb BB NTT -8B T L
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115

[BEORH O] & [FLBOMEOME ] L TIE 1633 22 ML T3,

I I N— FHIFPABEL Th 2561, RO XD BT ) 7.

<preprocess begin> <preprocess end>

preprocessing time= 1.545(s)

<iteration begin>

--- TryCount 1 -

# random seed = 1

(hard/semihard/soft) penalty= 3087/947/46144686, time= 0.18(s)

<greedyupdate begin>.......... <greedyupdate end>

greedyupdate time= 0.47(s)

(hard/semihard/soft) penalty= 816/47/39782402, time= 0.65(s),

(hard/semihard/soft) penalty= 809/47/39782402, time= 0.65(s),

(hard/semihard/soft) penalty= 802/47/39782402, time= 0.65(s),

(hard/semihard/soft) penalty= 795/47/39783312, time= 0.65(s),

(hard/semihard/soft) penalty= 0/0/39197, time= 57.64(s),

(hard/semihard/soft) penalty= 0/0/38668, time= 57.77(s),

(hard/semihard/soft) penalty= 0/0/37520, time= 57.90(s),

(hard/semihard/soft) penalty= 0/0/36700, time= 66.90(s),

iteration=

iteration=

iteration=

iteration=

iteration=

iteration=

iteration=

W N

iteration=

112969
113413
113820
133811

# (hard/semihard/soft) penalty= 0/0/36700

# cpu time = 66.90/100.00(s)

# iteration = 133811/207515

<iteration end>

penalty fililZ, & I N— Fl#OEXESHINTT.

RN =ik
(hard/semihard/soft) BRENRIZHET S

fili 1 h— FHEERE,
il 3: 7 bR E

penalty=1H 1/ffi 2/fifi 3

20 & 3 — Nl E R

BEED sumesicss s

REBEETMFEZ G AR, W%, BENIZERRE R ESR) S

NE3. ZOH [Progress] T

BEAHY 7Y a VTCOETEBOMNIZRD LI I2RY, RKFBOETRNEZHERETXTT.

SIMPLE~YZa7)L

MRS NTT FT—FHIEVRT I
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#sol upper lower gap(%) time(s) 1list mem(MB)
+inf 84121.2 +inf 2.4 1 68 cut: 44
+inf 85090.4 +inf 2.7 1 71 cut: 12
+inf 85570.3 +inf 3.0 1 74 cut: 6
#1 139000 88862.7  22.003 5.1 190 98 sol: rens
#2 135125 88862.7  20.654 5.2 190 98 sol: rens
#3 134125 89294  20.066 5.4 194 99 sol: rens
#4 134025 89294  20.030 5.5 195 99 sol: rens
#5 133850 89294  19.967 5.7 196 99 sol: rins
#6 129350 89294  18.320 5.9 197 99 sol: relax

SRR D PR,
o BT LW ENE LNz
o FTE X E1) AS50MB Ll FZEB L 72

o ISHRGEL 72
o (IEFILEEREDMER O & X 12) YIBRF1hi % 380 L 72
DVTFNLOLEM R IZ ST T,
KIHHOBERIZKROMY T,

xR B2

#sol FE L L 72 9T Re i O 54

upper H B B oo L 54l

lower HWB o T 54l

gap(%) EFROMIFY v 7 =k F7—=7)

time(s) FmrER ()

list WREL TR WIHARDIEDH

mem(MB) fEFAEY (XH/51 })

cut™MB)  BINL =Y PRI GEFHLEERED R TH ), CIBR Pz B L 72 & I2FR)
sol % s W L7 T (s Lz 2ITER)

#worker KIFEH D worker DEL EFLBEREAH R D & & IZFIR)

REL) mmsiuitEzY2—U SRBYILIN (repsp) ICBI3 317

BRFRNE R V2= Y ZEEY VN (repsp) & HV 72854, [Progress) TUfis 5127 ¥ a v T
DFTRHEBOMPDILTO L2 9, HWEKORE L >T2MEOM IR H ) £7.

SIMPLE~¥ =27 )l

MRS NTT FT—FHIEVRT I
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13.6.1 =THEZIZ/IVE

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

(soft) penalty= 18, time= 0.00(s),iteration= 0
(soft) penalty= 17, time= 0.00(s),iteration= 2
(soft) penalty= 16, time= 0.00(s),iteration=
(soft) penalty= 15, time=

(soft) penalty= 14, time= 0.03(s),iteration=

O O o o o o

3
.00(s),iteration= 4
6
.05(s),iteration= 8

(soft) penalty= 13, time=

<iteration end>

HHOEWRITKROMY TY.

EZN =0 3
(soft) FR IS 5
penalty=1H 1 il 127 b E

time={H 2, iteration=fii 3 fH 2 : LW, 3 @ AWK

HBRIINE T, V7 M E LTHbhTwETOT, HIBEMOMED V7 MR EEIC
H{EFNTWET.

13.6.2 MEENSR/IME

<preprocess begin>............ .. o i i, <preprocess end>
<interation begin>

(objective value) value= 18, time= 0.00(s),iteration= 0
(objective value) value= 10, time= 0.03(s),iteration= 1

(objective value) value= 4, time= 0.05(s),iteration= 8

<iteration end>

HHOEWRIIKROMY TY.

TN =K
(objective value) FEREINTRICHET 5
value=1i 1 il 1 HA9BIEME GRmiblEn)

time={H 2, iteration=fii 3 fH 2 : LMK, 3 @ AEMIK

SIMPLE~¥ =27 )l BB NTT -8B T L
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ERE2 o0FIRIE, HRIFR Y VSORE L, REMPEHRSNLEICHEHNE . €0%, @)
B I NV EFORDPEFILT 5 KB W THHIF TR Y VDR & [HART Y.

<l SRITAATREEEMREEE (iisDetect) DA

77 4V P OIRETIE, FEATAWERMEZMRILT % iisDetect & M-IN 2 LA AHHEYIZRE) S 1,
EGATRREDEROERZIT, TOMBEH 7 7 A VOIS T3 (HFHFEREY v
SNIERHFIN & A7 V2= Y THEY VSMERFELAL . 2 2T, disDetect BEREAVEES) L 72356 O
MR ZHIIL L7

DTFoEFVEER (EFNV7 74 MV lpsmp & LES) ICHEPNBIEEHBEIL, FETATHE ()
Rz eLl) T

Variable x,y,z;

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

x >= 2 * y; // 11S
1+ 2 % z >= x; // 118
y >= 2 + z; // 1IS

X >= z;

y >= 0;

z >= 0;

ICRLEETFIVT NS" O — 7 P 7zfll#FEED EDO—2 % krE LT FEATA T REME I HH
LETH, §XTEATxy, z 3FELIERA. T2, =27 ST ARLRBOHIHRITETA
WEENE & TR T, BET S, LAV bo T, MEEETATETHLIL b2 TT

iisDetect #¥AEIZ Z D & 912, FEATAWTRELEDERK & 72 5 T 54TOML (Irreducible Infeasible Set : IS
EIFEINET) e LTI LTS, —RICESFATRZBEICOWTUS 3EBAEL I T4, 2
DOTNT) ZALFTREZRBY /ISR (FFNTWEIHALHV) bOERDL LI RLa—1 A
TA T AVBEAINTVET.

COMEERBIEEE, [Result]l THTE A L7 a VICUTFOL) R RsnEd.

ERROR_TYPE (NUOPT 11) infeasible.
DETECTED_IIS_SIZE 3
(#IIS_RELATED_VAR) 3
INFEASIBILITY_OF_IIS 1.5

FhFnoBhoEkE, DToX24h 9.

24 ML fREN e
DETECTED_IIS_SIZE MIBEINUS I8 T N0 I A
(#IIS_RELATED_VAR) S IZEHENTVAITIZEETNLIEROK BRI IR D

SIMPLE~¥ =27 )l BB NTT -8B T L
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119

24 ML

e

INFEASIBILITY_OF_IIS

IS &R TOFETA M HEME

F
S

D

NO_IIS_FOUND_BY

IIS M H S o 5K

LR
PSiYe

F
*

D

(#NONLINEAR_CONSTR.)

IS B M JF K DT et A D 2 IERTERIRI DR M o A

T WM ORDEF TN TV 2HE,

IS DIEFELRBIBIZITX EFRA. ZOHEITIE, ~Av ¥ —
I IS ORI AIERIEED 72D IR L 722 w9 A v b — VBN, EHELHANL 2H 5
PERLTT. 2L ROEFVICHTLIHNEIUTO LI 1220 T3

Variable x,y,z;

Objective f(type=minimize);

f=x+y+ z;

X*kX >= 2%y*y;
1+ z >= x;
y >= 2 + z;

x+y+z > 0;

i

ERROR_TYPE
NO_IIS_FOUND_BY
(#NONLINEAR_CONSTR.)

(NUOPT 11) infeasible.
NON_LINEARLITY
1

138 LR

LUFIE, BRI SN NEDO—TY.

24 MV FEER e

(#IIS_RELATED_VAR) IS CEHEENTWVABITICE 1S K EMIED A
FNLEBOK

(#INTEGER/DISCRETE) BRER ORI

(#NONLINEAR_CONSTR.) IS B R DN O TR IS He R HBUR D A
DD B IERIEHIR D EL

DETECTED_IIS_SIZE B SNz US ICEE NS IS FEE RO A

TR

ELAPSED_TIME(sec.)

RHELIE

SIMPLE O JE& ¢ ] % £ A
FEA

ERROR_TYPE

L5 —ofdE

I 7 —FERDOAR

FACTORIZATION_COUNT

A5 D 53 5k 101 5

W D A

SIMPLE~¥ =27 )l

MRS NTT FT—FHIEVRT I
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24 MV 5 e
FUNC_EVAL_COUNT B 280 A ] 2 W LD A

GAP EHUYEE TR 2 I BB E 0 A
INFEASIBILITY_OF_IIS IS R TOETAWRENE 1S FEE Dk D A
ITERATION_COUNT AR A% W RED A
METHOD #H U 7z bF

NO_IIS_FOUND_BY 1S H A 2R o Jit [ 1S 1 J ML IRg D A
NUMBER_OF_ACTIVITIES TIT4ET 4 OB repsp D
NUMBER_OF_FUNCTIONS B (HBEEE &) o
NUMBER_OF_GENERAL_CONSTRAINT  —# D # &l DFE%L repsp O H
NUMBER_OF_IMPRECEDENCE [ERG RN Al ESIRF e repsp D H
NUMBER_OF_MODES E— FORE repsp D H
NUMBER_OF_PRECEDENCE FATHIR OFEL repsp D &
NUMBER_OF_RESOURCES HFIRDOREL repsp D H
NUMBER_OF_VARIABLES BRI

PARTIAL_PROBLEM_COUNT kR R SR BRE 15 D A
PENALTY HEAD XK E R wesp/repsp 8 FH IR 0 M
PROBLEM_NAME 4 SIMPLE hi:E 7V 44

MPS Ki{:TITLE D NE

PROBLEM_TYPE MINIMIZATION (&/Mb)

MAXIMIZATION (i KAL)

RANDOM_SEED aLE DT wesp D A
RESIDUAL RIEMERFOTRES IR B sE B LA
SIMPLEX_PIVOT_COUNT HRE: 0 AR I EL BRI D A
SOLUTION_FILE 7 74 IVDINA
STATUS OPTIMAL (¥ #)

NON_OPTIMAL (3 3# C 72

V)
TERMINATE_REASON FHER T B wesp/repsp 8 F RE D A
THREADS ALy M IR BRI i L OF wesp D A
VALUE_OF_OBJECTIVE H 1 BAEUH

BEE] meshoms

UTOExIT) HT, HEBDICHDSINLEREBR DL 2VE ) ICHRETEET. Zehikd
22050 7.

SIMPLE~NZa7Jb BB NTT -8B T L
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=%, /X7 A =% 7 7 4 )V nuopt.prm (2GR $ % /T, nuopt.prm WIZLAF D X 9 IZREAR L £ 9

output:mode = silent

b9 —2I&, SIMPLE €7V 7 7 A VHIZRR T 2 HETT. ETNVT7 7 A VHIZLLT O X 9 IZH
HwLET.

options.outputMode = "silent";

SIMPLE~¥ =27 )l BB NTT -8B T L






Numerical Optimizer (3B LET R OFEMIEMEZ R 7 7 A Vv 77 A VI LEST. a~< o F
7 A ~ T Numerical Optimizer Zi&28) L 72354, €7 VHsol LW FET7 7 A VDMER ST T
BARBIE LT, ROBUEIZHT L7 7 A V2 RTHnZEIZLET.

RME =3x — 2x — 4x3

Gt xi+x+2x3<4
2x1+2x3 <5

2x1+x +3x3 <7

x120,x>0,x3 >0

14 TP

7 7 4 VOFHEE;IZIX

Do
Ho
Hoo
%% RESULT OF NUOPT #1
Dot
Do
Do
Do

EFERENTET. TN 1 HHORBHERTHE L EZRLTVWET. solve) T HENIFER L7255
&, 1l H ORMGHER O 2 [l H LI O KA R M FIR SN E T

HoR AL R ClE, AEHEH J) @ [Problem and Algorithm] 8 X OF [Result] THHE L2 v a YIcH I Eh
LAEE, FAEOHRSHISNET.

Bl zE, LECOBIREZ B AT P 2 higher TRV O, 7 7 A VO BEESIE, RO X
ITZRY E.

PROBLEM_NAME sample
NUMBER_OF _VARIABLES 3
NUMBER_OF _FUNCTIONS 4

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L



124 F148 WEI7A

PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10.5
ITERATION_COUNT 7
FUNC_EVAL_COUNT 10
FACTORIZATION_COUNT 8
RESIDUAL 3.903545017e-009
ELAPSED_TIME(sec.) 0.02

LREHIE %, HARY simplex TRWAE, 7 7 A VOFETSTIROIHIICHRD FT.
ITERATION_COUNT, FUNC_EVAL_COUNT, FACTORIZATION_COUNT & W9 fTAFRE N n b
) 12 SIMPLEX_PIVOT_COUNT &\ 9) fTIZ HARE O AERIBA TR R E N E §.

PROBLEM_NAME sample
NUMBER_OF_VARIABLES 3
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE_OF _OBJECTIVE -10.5
SIMPLEX_PIVOT_COUNT 3
RESIDUAL 2.340507908e-016
ELAPSED_TIME(sec.) 0.02

FEEBIEIC B TER A TR RICH L7228, /0B e + BARD: simplex % VT
72, FERE RO ME O PARTIAL_PROBLEM_COUNT S S F§. HSHMREHEE17-
7235412 RESIDUAL 23R SNz WOl BEIRIZB W TRl &t GERERZ50E) »REL
TV LIFWVZ%WOT, RESIDUAL DAY HIBIBUEDIE L E 2R TREL E R 550wz TTY.

PROBLEM_NAME sample
NUMBER_OF _VARIABLES 3
(#INTEGER/DISCRETE) 3
NUMBER_OF _FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10
SIMPLEX_PIVOT_COUNT 4

SIMPLE~¥ =27 )l BB NTT -8B T L
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PARTIAL_PROBLEM_COUNT 1
ELAPSED_TIME(sec.) 0.01

(142 B EERIE - I

T
%% VARIABLES
hh

TR T A REIL 7V T XA EILECBU 2 EBOME, ROZF0 E TR REhTwET.

Dth
%% VARIABLES
Wth

NAME VALUE STATUS SLACK [ BOUND TYPE ]
V# 1 x1 2.5 FREE 2.50000000e+000 [ 0 <= x[1] ]
V# 2 x2 1.5 FREE 1.50000000e+000 [ 0 <= x[2] ]
V# 3 x3 3.51218e-010 LOWER 3.51217955e-010 [ 0 <= x[3] ]

VALUE (& [Z£#fiEi], STATUS & [ZEHMEA ETBROWTIIE L TV E200IREE], SLACK 2%
[ EFRRfED S 04 ], BOUND TYPE (X [0 L FR] 2/RLTwET.

BIZIE, v# 1 O F BT x1 W) AETOLEROME (25) &, ThHATFHRIZH ERIZHEFELL
ZoTwiwZ e ("FREE"), T xRS NAHFOMEE (1 HN) 29R"dhTwEd.

R OIRE L RT STATUS OEREZLLTIRL F 7.

(0

REZRINFI  IRE

LOWER TR AT A CF BRI 2% active)
UPPER BRI AR (CEBREF 23 active)
FREE EFBR, WFIZHfFE L Twawn
REMVD APALERIC X > CTHIBR S L7z

INFS ETRZERL TV

INFS 3B 2 0B VR RE L@ TR L 2B s E§. ZhadIha s
Wi, == snEy. BEIRIEFICHTITwIEEA.

$7 VR S A Va e v B VS (epsp) G2, EROEME, W
IS L E

SIMPLE~¥ =27 )l BB NTT -8B T L
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%t
%% ACTIVITIES
Wt
Bl Z 13,
%
%% ACTIVITIES
%t

NAME MODE STATUS SLACK [ BOUND TYPE ]
V# 1 sourceActivity "DummyMode"  ACT [ 0 <= sourceActivity <=0 1]
V# 2 act[1] "A_does" ACT [ 6 <= act[1] <= 12 ]
V# 3 act[2] "C_does" ACT [ 0<= act[2] <= 111]
V# 4 act[3] "B_does" ACT [ 0 <= act[3] <=8 1]

DX W INH - 72HEIZIE, MODEDT 7574 5 4 MLE &5 E— F, BOUND TYPE 23(7
27 4T 4 ORBRZ) <= (T7T74ET74) <= (772774 ET A ORTHA)ZRLTT.

114.3 EEERI e

Ho
%% FUNCTIONS
Dot

TR E B3 REL 7 VT X EIERIC BT BB OEl R I TV,

h
%% FUNCTIONS
Wh
NAME VALUE STATUS SLACK [ BOUND TYPE 1
F# 1 obj -10.5 FREE [ OBJECTIVE (MINIMIZE) ]
F# 2 gl 4 UPPER 1.75611081e-010 [ gl <= 4]
F# 3 g2 5 UPPER 7.02441660e-010 [ g2 <= 5]
F# 4 g3 6.5 FREE 5.00000001e-001 [ g3 <=71

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

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

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

REEZRINFS] K&

LOWER TRRAIFICAFAE (T BRHIF 23 active)

UPPER BRI AT E (CERRETF 2 active)

FREE ETHR, Wb B LTwin

INFS ETHRZERILTYS

TGIN V7 MMF IR 2 ERL L TV v

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

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

NAME VALUE STATUS SLACK [ BOUND TYPE ]

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

BEWY ®o7 (LOLTFR, HHEHBT 3 TAEHRTE

A 20

Wi
%% BOUNDS
%

DBk < ERITIIER D TR EBGIER, F7-

%o
%% CONSTRAINTS
W

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

Do
%% BOUNDS
hhh

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

%% CONSTRAINTS

hhh

[ CONSTRAINT/OBJECTIVE TYPE ] DUAL/WGT

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

BOUND TYPE J% Uf CONSTRAINT/OBJECTIVE TYPE 7° [ L FIRD%H |, DUAL VALUE F UF DUAL/
WGT 28 [BOSEBOfE] 2R L TWET.

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

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

7 7AIVORMEHME IKEE

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

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

BEE] %77 1L OxGFREEE SRS

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

Variable x,y,z;

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

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

X >= z;

y >= 0;

z >= 0;

774NV h
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Do
hh IIS
T
#2 sample.smp:4 —1*x+2%y

<= 0 (-1.11e-016)
#3 sample.smp:5 —1+1%x-2%z

<= 0 0)
#4 sample.smp:6 INFS 2-1xy+1x*xz

<= 0o ( 1.5)

FREO X2, TS ICEHEEFNLTOMKRoLHSH I ENE T, WHEBICHE-> TBES TV
TOT, x,y,z DMEFFETVEBEIEIREY 5. 0 NEIBHEOLBMOFE (MBI ShE
F) 1B A HIHNROMETT. INFS &~ — 275D TIEBAEOERMEORZEICB VT, E TR -
TWAITTY. IREHLEII LT5L, ISOEREDND, ZIIZHNTWLITDOIEIDVT NI
WHRLET. USHBICKI LA OEROBREII TS ICHEENITOEROEE VRN LD
IHIATbNET. TOBOUS ICHETNLITOEXOEEDS, BEHENINICHNS

INFEASIBILITY_OF_IIS

EWVIHETT.
FAFARMREM DM SN2 56803, FETATREM O & #5258, BBROANHET 7 1 VI
WhEhiy.

RPN 77 11L0/\— KR, £3)/\— KRB &UY T MINETRE

TNT) AL E LTHIFFTRME Y VoS wesp Z HWTWAEE, 7 7 4 VKX, IS T
ZEDTETV WA= FlFy, v7 MlEsHhEnET. REMIY TV Ty
f#7 74 Vi

T
%% WCSP_PENALTY
hh

NAME TYPE VALUE BOUND AMOUNT WEIGHT PENALTY
F# 246 model.smp:83[6] HARD 0 >= 1 1
F# 432 model.smp:91[13] S.HARD O >= 1 1
F# 946 model.smp:119[17,E] S.HARD 7 <= 6 1
F# 7080 model.smp:152[1] (u) SOFT 3 <= 2 1 100 100
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F# 7586 model.smp:156([7,3] SOFT 5 <= 2 3 10 30
F# 7675 model.smp:156[21,6] SOFT 3 <= 2 1 10 10
F# 7756 model.smp:156[2,10] SOFT 4 <= 2 2 10 20
F# 7780 model.smp:156[1,11] SOFT 3 <= 2 1 10 10
F# 8293 model.smp:162[19,25] SOFT 0 == 5 5 1 5

ERRO X, N=FlF, V7 MIETHZSN T R2Wb oA IN— Fil#), 31— K
#, V7 MIBOIICFIRINET. &7, HHR0HE, ¥47 Ov—FHARD, £3INn—F:
SHARD, V7 b :SOFT), BUEOM L KK, &, YA b (V7 MilloR), XFL7r1m (V
7 MilFIOHR) ZIRLTWET.

COWNBITIIN— FililfTH % 246 & H Offill#) (model.smp:83[6]) 250 TI 25, ARk 1L E&%
LRIEIELHZVDT, N— FHlFEKOERIEDY 1 THbI L EWbr) £7.

LRETLERS 4 20DH1% (model.smp:152[1]) DHARTDOHZIC (u) & H B DL, T OFFI AT RRE]
KThy, EXLTULOEHPOERTHLILEZRLTVET QL) ERIHLT3 v
EEH>TWET)., ETFREKOTRIGER L TWADTHITHK ORI DO®RIZ 1) EFERENT
T V7 MiRIZoOWTIE, ERKEICEESNY IS e ETH D [(RFVT 4] BdHby
TFEREINET. HRFARBEY VN wesp 1E, HN— F#llF, L In— FHIFOERE, V7 FRFIV
TADRFIVT 4 DOEFHMEZ R/MEL 7
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Numerical Optimizer 38 H#EpH & 7 v
= ) B VA

ARETlL, Numerical Optimizer T ) F DT X 2 HILFTEHE O HiPA, Numerical Optimizer A% 2.
TWLRT7NVTY ALZHEL, ThOOMEBRE ST, T TVIT) XLOREHESRL
9.

BERD sumstmrim—u

Numerical Optimizer Tl, AT & 9 2RI EBELZ VK T LB TE 7.
e LP (Linear Programming : ##JZ 51 [ )
HEBE L HH XD X THIETH L HET, BEEABLZEI 20O TY.
e MILP (Mixed Integer Linear Programming : { & 855511 [ &)
HIBIE L HI#N5T RTHIE T, BELEBEEL DD TY. MIP (Mixed Integer Programming)
EEND Z LB L NTT.
e MIQP (Mixed Integer Quadratic Programming : {8 & #5 — kG [ E)
XD T XTHIE, HWBEEDS KRBT, BEEHZzELLDTY.
e MINLP (Mixed Integer Nonlinear Programming : £ 3 BB &1 i [ )
B L OH BB IERIE TRBERZEL O TY.
e CQP (Convex Quadratic Programming © ™ — ¥ &1 ] [ #H)
HWBEA N 2 “kBE, #RRXSTRTHRIETH LD (721, HBEBO/F5OEETT
WM BB B ORMEIZEAETE b D) TY.
e CP (Convex Programming : ™51 [ &)
HB %, ##XIIEIE R b oPZIN T §2%, FEATWERRHEHEAN T, HMEEOHF 5O
ZHETTISMN 2 HBEBOR/MUREETE HHETY. I TREMEMEIEIZVI0ZF
WwE.
PIEE METE E S METEFEO—H T, ZZIkED A
o NLP (Nonlinear Programming : JE##IEZ 51 [ )
ERCUALT, BEZER R S v — RO IEBIEET I T
e SDP (SemiDefinite Programing : *}>1F % fifi 51 1] [ &)
175 DR AR 2 & &R R E T
e NLSDP (NonLinear SemiDefinite Programing : JERRIE - 1E % fili 51 ) [ )
TR O IEE R 2 & A, B0 HWEE - fl#HIFRBEHAE TR BETY.
e WCSP (Weighted Constraint Satisfaction Problem : H A3} & ffill#) 7 & [t 7#)
a2 EADON BRI 2B XHRT 5720123 HZ EOXHITHY B TL LRV 2R
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ETHMETT. HIRFTEBE Y VS wesp IS X ) HHICEEZRA T LA TEFET.

e RCPSP (Resource Constrained Project Scheduling Problem : &R & 27 ¥ 2 —1) ¥ 7 [iiEH)
—EDEIRHF O T T, hd SNTAEEORM - B THRZ 2 RET HHETY. — KOG
il (MILP) & LCRtikd % 2 & BT A, ML RLELITH) L &REHNNERA TV 2—)
> 7RI VN repsp 12 & ) EHIZEATWREF A5 5 T LA TE T T

15.2 BI=DRIRT -

Numerical Optimizer [ZPAT O X ) 7V T A2z T3, RN LML/, TLra) X
LAEBETAHIBICHCET. » vy aNOfdsE, EHEHRJIIICMETHOD & LTH S5 DT,
e simplex : Hiffki: (SIMPLEX)
MIEFTHEOMEE LTHL 2 LHMON TV L HETT. KBBRE TN I ENICE D
F90%, WHEEHLKMAR F D EEIC SR L ) ERE T
BHAERZGTCREICT L TRET 5 &, HREZ 98B (Branch and bound method) &\ 9)
MO THED R LAT- T, REEORIED D 2 BEHZ KD T 3. KHEBREICB W THRIK
TRDSEE R AIZIE, "crossion" EFRE L THEEN S D 7 0 24 —N—%2 W5 ORHFFTT.
e dual_simplex : AUt HiA&3: (DUAL_SIMPLEX)
(F) WAREDSEETRE R E 7280 2D RERIC /- E D& < olaxb L, Aok
S EITRE R IR % 7280 SOOI E D HE T
KRB ETH REICN LT, () BREEHBRLTHENTHL LD 7.
e asqp © ARNIFP (ACTIVE_SET_QP)
R & AR, B 2™ T KEHI R E O BB RE TS 1 TABUL EORBIERETIE, —ik
WP (ERRRZ D (Line Search Method)) 12450 F 325,
o ZRUTHARTHF RO IFEFE D v (/10 BLT) Bé
o HBB DN v XATHIDELITHITH 256
WCIENEEL Y S OERETY. 72, BHGEHEICHE L TWA 0T, BEEHD G T
NTOL N RKFTHREZ AL ZENTETT. "cross:on"EFRETAHZ ETHEELLD 7 O
AF—=N—% 5 ILDNTELOT, KHBRMEICH L CEBEERFEROL L TETT.
e higher : HUEETH EE N £ (HIGHER_ORDER)
MOEEHERE L L 72N, KBS 28Ut E Ok & L Cldi d Sl T3, Hifkgke
G, TREIEERIIRE D AL
e lipm @ (Frhi) EHERZD: (LINE_SEARCH_IPM)
e lepm © EAHERSL P (LINE_SEARCH_EPM)
e line : (IHMR) EHFERN K (LINE_SEARCH)
— M D METE SRR R T - AR T BN TH B 2 E Do TR AEAICIE
BRI & D T, RAVHEP OB L TR 025N 2 (lipm), #hi% (lepm)
IR L CHIM B WAIIMEDS S SN WA A TH S 2 LAhRENTwET. [HR
DOWEE (line) 1, PHEION—= 3 ¥ & OBGZWLEIZTHH 723w (Ver.7 LLET DN A
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i line & Ver.8 LIFEOWN R lipm TlX, AV v MAKOERPETRZ>TBY TTOT, #HR
CIHRCIER 2 2R 252 52HE605H0 7).
e bfgs : #= 2 — I > (BFGS_LINE_SEARCH)

#eo 2 — b UEIC K o TR Z RO LN EETT. “bfgs” 13Ny 2THI O BATH %2 %47
FlE LTREELE 30T, M (50~500 28U T) Z2IEBIERTIFEICE L TwE T
e tipm : (Frhi) BN R (TRUST_REGION_IPM)
o tepm : fFIHFIRS} A (TRUST_REGION_EPM)
e trust : (IHRR) [EHHBIEN KL (TRUST_REGION)

KB b D % & — e D IR BN B W RE R N s - ARk T3, IRA VW HEPH o 8
X LTI R O (tipm), A4 (tepm) (XRTEICK L CHUERAY RV OIIEATS S C
WA EIZAENTH S I EIRENTVWET. [HROWAE (trust) 1, PLETON—=T 3 Y &0
BOEMBGEIZTAM 723w (Ver.7 LLATO W R trust & Ver.8 LLBED N tipm Tld, A
)y PEBOBHESETREZS>TBYFTOT, HMEIHR TR 2R EG 255608
WEg).
o Isqp © MR EITHD CBR ZKETE: (LINE_SEARCH_SQP)

= 2 — b UK o TR ELZ SR 2 BR IKETIE T, N (50~100 Z25DLF) %
IR R IE L T E T

LS & o TIRIEBIRZEN S EE (lipm/lepm/line) & ) b 2RI X ) AEEED B % 35 <
TEHTEET.
o tsqp © fRFEBHIEIC IO { B ZKETEI i (TRUST_REGION_SQP)
AR R 0 F TV 2 BRCKETEE T, KB b 0% & — B O IR ET I I
B FETT. —BICHME L) SEETT DS, MEIC L > TEWNMEE LD D REMIC,
FOREORWEEZEL ZENTEET.
ZEOE LY b HIFREAL WIHE TN RS (dpm/tepm/trust) & 0 b EE LS E0H 1
E3c
slpsqp © B RAEIE kG (SLP-SQP)
RFNVT 4 PEE AR CBRBEIEZKETEE T, HHRERBE LD 0% &L — RO IERE
FHEE BT REC 9. KIIDURYE % 0RGE S 2 SR BLASIN R/ miiE (tipm/tepmytrust) 0GR
DBER KA (sqp/tsqp) DD D ENZETE D720, MO TFEETHOE L2 WIS L TaERI %
Band )y, Fo, HHRXOGEDVN S VBRIV SR, FEATIREHEBICIEE T 5 &)
HAADHAAE N T E T OTHEMELRFIFIIZBNTOZEN ZEESIFTE 7.
Isdp © FRIE P 1E AT I R R o3 % J2 B0 P s
M 1E 2 AT RS A3 2 ERCF N AR T, HBEL - Sl Bl 2 HIZRME CTH
LULENHYET. WEHTAY y NEKOREZITVE A,
csdp @ iy IE EME R I RT3 2 3 R0 PN G

H I BB IEIE BT, B ASRRIE 2 2P 1 e AT I P R 3 2 EARU N RET Y. 2 o%
O, ML EMEFHE TR T2 2N TE T30, 20 F $ho 720250 I KR
TEET. PHRTAY v FNABORHRZIT) A% 1sdp L B FF.
e qnsdp : #E= 2 — b A IR I A R 3 B AU R
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HABEEL - il ISR A B 5 A= 1 R R X9 2 EACGTANAEETY. A v b
BB T ZRGET 572012, 2 — P UEZAHLTVET.
e Imsdp : Levenberg-Marquardt 3% % I\ > 72 FERRTZ 2 0E 28 A 5118 5] RE 2R3 2 FB0R N AT
HABE %L - KNI AT B % - 1@ RT3 2 FACTNAEETY. 2 v b
BB DT % RAET % %12, Levenberg-Marquardt 2 FIH L CWwE 9. #E=a2— b iEICHES<
JiE (gqnsdp) 1ZHART, BBEOKRE ZMEZWY KD FATE I . BRI %L, 7RI
KREVIEOYE, BEEBEICES TS (usdp) LY RBELLENDH ) £
o trsdp 15 BB & F V> 72 JERUE 1 E e il A I R0 9 2 FOBURF N ik

H I BIEL - 92U IR AN B S 2 P IE @ R B4 2 FROF AT, 2 v ME
BOBTZRAET 572012, FEIEEZFAHL TS, #=a2— b VIS <A (gnsdp)
FOHBBORE LRMEEZRYH) FATEET.

o wesp © K TEIERE Y LN (WCSP)
WK TRERRT Y Y ] 7V —7ORFEIC I SHFFTRMEIT T L7 VT) AT,
LT LBMEMPRELDITTIEDH Y TEAD, KB BEEETmRE S L, R I35
T e GofR) ZRKDBIEPTETT.
BREROIZ G, POTXTOEKIZERE THRYES 5 HBEICH LTOAARTY. HYH
B HHRXCEAZRET LI EDPTEET. HWOEAIZIE, »— PR, I - FHlR, v
7 MR O=ME R H Y £7.

ercpsp - EIRHIKIfFE A7 Y2 —1) ¥ 7Y VN (RCPSP)
HHERR [RERR LY D | 7V —T ORI X 2ERFFMFE R r T 2= ¥ FREEICHT
LHT7NT) ALTY. BREHEKOT, b ONIAEEDORI - #& TR %2 Jog 5 5 WEOFEATI
BB % IR B 2 LA TEE T, repsp DRLIBICH 72 - TIXHEZ SIMPLE Of§% 7% 7 7 X %
HWTRR T 2 LEPH Y 3. T TRAOERAMLME L, WERMUEZ S 2 £ A25T
EE9. WO BT Y 7 MilK, BEEZRD BIZEN— FHFOARIMEHTE 5.

Numerical Optimizer ® 7 ) T A A%, SIMPLE Titik S5 HEE, #I% CHHlEA B X OLIF

OE¥EHCTEER SN zb DR A= L ET.

+ - / *

sin cos tan asin acos atan
sec csc cot asec acsc  acot
sinh cosh tanh sech coth csch
atan2 hypot erf

exp log 1loglO pow sqrt

ceil floor fabs fmod

erf AEUIN—V g VY ORLEBEAINS, Y AORERETY

2 )
erf(x) = N e"dt, xé&[-oco,00]
0

Vi
e iisDetect : FEITAMREMERITORET VT Y X 4
MEHAT A7V T) AL E > TRAATELRVEENR ST T,
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135

FROTNVITY AL LR L), R VT) AL IEEEHEBEEZE 72000 D TiEdH ) FLA.
KTV T X A1 Numerical Optimizer (25-2 H N7z [BEPFETAMRE L HE SN2, HEIYIZ
EE L, ETATREORKEE o> TwaHHRAOM (TE272FR0 b hvwbo) 2lFELE
T ERCIREAAREZ DR LIFOH LT ET. iis 3R ETIEon 8> TwET.

BEE) zumstErime 70 TU X LOKHS

LLFiZ, Numerical Optimizer THUY) $\ T HE 2 B¢ BRET I #E &, Numerical Optimizer 23 2 T\ 5 7

VI XD —ETT
FKOWEI

O RbHBWBLTWSD

A EHTE B0

BWHTE W

ZRLET.

-
ja~]

MILP MIQP MINLP CQP
O ~ ~

O O -

simplex

dual_simplex

O

asqp

higher
lipm/lepm/line
bfgs
tipm/tepm/trust
Isqp

tsqp

slpsqp

Isdp

csdp

gnsdp

trsdp

>> > D> D> D>D>D>DD>D>OOO0O0

> > D> D> D> D> D> D> OD>O

Imsdp - -
wesp - Ot Ox O
repsp - - - -

CP

> > > D> D>OOO0ODP D> O

NLP SDP NLSDP RCPSP

O O O0OO0O0

> D
> > > OO

iisDetect O ¥ ¥ A2

AK2

wesp (BT 2OM L, 0-1 BEEMEMHAEROAZ EOHEICH LCEHTE 222 EKRL
¥ AR G OMED L VIE ERE TREF -2 WERERZ ECHEICIGEHTE A, £
7z, iisDetect \ZB 3 2 A%2 1%, BIKOIMIEESIC L ) BRI TE VIS H S 2 L2

SIMPLE~¥ =27 )l
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KL ZY.

B 7uavznomesiE

TNITY AL EERET D HEIE,

¢ EFINT 7 A NVHTIRET % )ik

e /X7 X —% 7 7 4 )V nuopt.prm WTIRET 5 Fik
DZBYAHY FT. BEWEZTNVITY AL4O0—EI1X, DWToO@E) Ty, Zhid 152 7vT) X
LA—BIZBFATNVIY ZLORM LA EF—TT

FIVIYUXL%E BAERE

simplex HAREE (+ 0B E )

dual_simplex RORS HAR T

asqp EERIL I ORES

higher T 5 0] S5 P R

lipm (FTh) TR R N R

lepm [ER 3 7SS A DR ES

line (IHRR) MR N

bfgs #Za2— bk

tipm (FrThi) A5 BRI R

tepm 5 FEAIE AT

trust (IHRR) A5 BRI R

Isqp B RAPRER & A L 7o Bk —kETH

tsqp BRI 2 A L 7208 0k —kaT i

slpsgp BB R

Isdp PRI 1 e il R A oef 9 2 32800 N Ak

csdp P2 T A AT R R 3 % 32 A0 P R

gnsdp #o o — b R H IR IR E M E R 09 2 B0 N R
trsdp 1B BERHIE &2 O 7 JERE - 1E S M R I RS9 2 32 R0 N
Imsdp Levenberg-Marquardt 1 % H > 72 FEM 2= 1R € 5T 18] R 2 025037 2 32 B0k N R
wesp il FE R > V2N

repsp BIRHRE & A7 V2= v Y VN

EFNT 7 A NVHATIRET S HEE:

options.method = "7 )V TV A LG,

INT A—%T7 7 A )V nuopt.prm N TIEET 5 Hi -

method: 7 IV I X A%
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DFoBITIE, 7T AL simplex (AR 2ZNENETV T 7ANMDE, HEHWIII/INT A—
T 7 ANPERELTVET.
ETIVT 7 A NVNTIRET %5

options.method = "simplex";

INT A—%T7 7 A )V nuopt.prm N TIEET 5 Hi -

method:simplex

SATA MR 7 0 1) X 2 disDetect ORGEMBRIZIE, HIOREHESHESATOIT. 2b

5,

e EFNT 7 A VNTIRET % Hk

/X XA —%"7 7 4 )V nuopt.prm N TIET % Fik
DTWYHDHY T

ETNT 7 A VHTHES 55k

options.iisDetect = "off";

INF X =47 7 4 )V nuoptprm WTIEET 5 Fiik -

param:iis=off

115.5 PR IRLIT s

TN T A LDIRE X WHRIITAT D WA 121, Numerical Optimizer (& A ] & L7z [BRED NE 5
SEBIICT VT XAEERLET. (PITYXLOEEER)

WH7ZILIYX L HEHAE

simplex BIEDS T R TRIE CTREBZER &0

asqp H BB IERIE TRBE B & T

higher BT RTRIE CERE A ZE 2w

wcesp Discrete Variable, selection % & ¢

rcpsp Activity, ResourceRequire, ResourceCapacity % 7 &»
Isdp B RS 4 CRUE THIEE MR 2 &

csdp HIBIEANIERIE T, MIE O IEE MR 2 &
trsdp EREUA DI EE R 2 E T

tipm EREPAt

RO X B, FHNSRET 2 E L) LOWRRPHONDWERELNDH ) £7.
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15.5.1 EBHEHHZTINTLDIEFIETERE

BPERDE T2 IFRIEET IR EOS 51213, MIIERE TH % asqp 1E “KEHHIRE TR IT N
o —z2RLIT.
2L T 0-1 BEEET H IR T MY VN wesp b B THET .

15.5.2 BHEHHZENLEVIERIETERE

BRERDEG TN CIERIEETHMEOY S, 77 4 Vv b TIEWNAEIC X A EHEEE (pm) &
0 F5AH, BEFZRETEME (HWEROAZIKEE) OBE, FICERICERT—HoHFA
DR 7 W EEIZ AR HIFIEE asqp BEM LG H Y 7.

] UAS BB C b A1 ik tepm R IHIRO N B trust, BR ZIREHEE tsqp & 5 W IZB U kG
Wik slpsqp Z VA 2 & S TEXFEF. A2k tepm EREICH L CTHEHMEWIIHENISE LN TS
FRATH L Z EARENTVET. IHROWEE st 13, DETON—2 3 ¥ L OREZNL Y6
WA 723 v, BIR RGN sqp R B URHIE KRG slpsqp 1345 TR 234 57 — 2
TECETH, mOMHER IFRIBRELZAT ) HEETY. WNEE tipm/trust 72 ETPOR L 2o — A
DWW TBUGHERIE KGN slpsqp AR RS E03H ) £9.

15.5.3 OiEtERIE

IHETE LS L CIREARRREZ W —RICEHRTTO T, R LR SHEINYTDH S
EbhoTWAEYEEIZIE (SIMPLE XM TH A0 HBIHETE EHA) L LTI DEBIRE
BEEREL TS v, @FEBHOTE200%lipm TY.

I 5ozt

FIEETERE (LP) & 2 \WIEKEHERE (QP) 12AF LT, WAL (higher/lipm/lepm/line/bfgs/tipm/
tepm/trust) 1Z X o THRONZEOERE S LI L THAEEZER T2, 70X+ —N"—LIFINETF
FEAVLZENTEET. ABBMEICEHL CREORWREZHE2ICE O ENRD AR TT.

V15 X0, RABKEIHME (MIP) 1 LTh, EEETY.

ARG —=N=%L]) 2OIIINEEDOFEERELZRIC, UTOL)IHEELET
EFIVT 74 VICEDRT B HiE

options.crossover = "on";

INF A —%"T7 7 4 )V nuopt.prm (ZFCiR§ B F ik

cross:on

SIMPLE~¥ =27 )l BB NTT -8B T L



IXF X — %1%, Numerical Optimizer DRKMBEENEZ L VMl HHTH720DEDTY. RFTRX—%
ERMTHIEICED, 7T XA0ERRP, FHERORIE, ¥ 7REOWER E21T) FHHST
&% 9. SIMPLE €7 WICHBIT 2887 T X Parameter & (ZIERIRTT. /T A—F R RET 5 ik
WWKROZBY) OFENH Y 5.

LLEFNVT 74 VHICEERT 5

2.739 XA —% 7 7 4 )V nuopt.prm |ZFCiR 9 %

NI A=FOHIZIE, 20HETLIAHTEZVHEEHOLOLFELET.

INTG A= FIREDRE LI2WA, 789 A —4% 7 7 4 )V nuopt.prm 2* HIRET A HED L1387 A —
YAy EFMHLIREO T PELEEINET.

m INSA—=9T 74 )Lnuopt.prm

INT A—%T7 7 4 Vi nuopt.prm &\ ) ZHITRITIUE R ) THA.

NG A—=%T7 7 4 VOFHEDITIE begin, WEDITIE end THILLENDH D £ 3. end DRIFLT
YATL 2T NIER ) $8A. ROBNZ, FERTHI/EIZ IR TR, BROMHEASITX—-F 77
ANV TY.

begin

end

begin & end DHIICHMEIT A —F OFREERITI) TENTEET. ROBPTET VT ALELT
HAKY: simplex ZH8E L TWE 7.

begin
method:simplex

end

NG A=713:Tld%Ll, =CHRETAHELDH D 3. KROBITIE, FEILSESEZ 102 IREL TV
ES

begin
crit:eps=1.0e-12

end

WITRA=F T 7 A NVHIZIREHAR=ZAZEHEANLFENTEET. RoOBIL, LEiLosleH U
KT,

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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begin
crit : eps = 1.0e-12

end

NG A=F T 7 AN, BHEDONNT A= ZRETHHEDLTEES. UToRITIE EikEM%E 10
WZEREL, T TY X LAHIEETE E A R higher 23X E L CTWE T

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

end

TTHOPAHTAE VAT 5L, ZOANAXY ML THHIEZFRLET. FIZITROHITIE3AT
H @ method:higher 2%itAAENEHA.

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

end

NG XA =% T 74 NVTERET HMHEITITELR /NI,

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

D &) HFH/NIRFE ST I N T

NG RA—=8T 7 A VHiAAENTGE, BENIJICENRTIA =Y 7 7 A VEHAAAIEZ E &R
FTRAYy =V ENENFIRENTT. NFA=F 774 VHOZEH, aA Y MIEHRINEST. DT
&, 8T X=% T 7 A VhEARENGEOMIBITT.

T A—=FT 74N

begin
maximize
method:trust
scaling:on

crit:eps=1.0e-8

end

e )

<reading parameter file: nuopt.prm>
nuopt.prm:1: begin

nuopt.prm:2: maximize
nuopt.prm:3: method:trust
nuopt.prm:4: scaling:on

SIMPLE~¥ =27 )l BB NTT -8B T L
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nuopt.prm:5:

nuopt.prm:6:

crit:eps=1.0e-8

end

141

16.2 B IeEer

AREITIE, KT NT) ZLIRFE LB VIRT A= FIZOWTHRH L E7.

16.2.1 7ZILTUXLODFER

NGA—FZHWTTIVIY) AL BETLHENTXT T,

FIVIYX L% BAFRE

simplex B (+ 9B E )

dual_simplex BURS HLAR T

asqp AR

higher TR & 10 5 P R

lipm (i) IECRRER R A R

lepm LR SR AL R

line (IHRR) AR N T

bfgs #i= a2 — Uk

tipm (FThi) A3 BRI R

tepm [EL U oA =RER

trust (IHRR) S BRI R

Isqp B RAPR SR & R L 72 Bk kG

tsqp B 2 AU L 728 R RGN

slpsqp BRI R

Isdp TP E il 5 R 69 2 FBURF N R

csdp A TR A AT A L3 % 3B R

gnsdp #o o — b R O IERIE R M E T R 9 2 B0 N R
trsdp B BRI 2 F > 72 R 1 e B R 18 R 0h 3 2 B0 N Rk
Imsdp Levenberg-Marquardt {2 % FI V> 72 IR 1 1E e il T i F RE A of 9 2 F2 800 N i
wesp I T T > VN

rcpsp BRI & R 7 V2= ¥ 7 HEY VN

EFNVT 7 A VNTIRET 5 ik

SIMPLE~¥ =27 )l

MRS NTT FT—FHIEVRT I
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options.method = "7 )V I X AL,

INF A —%"7 7 £ )V nuopt.prm N TIEET % /i

method: 7V I X A%

DTFoBITIix, 7NI) X4 simplex (HARE) 2 ENZENETNVT 7 A NN, HDHWIEIINT X —
FT77ANPOLEELTVET.
ETIVT 7 A VNTIRET 5 hiE

options.method = "simplex";

INT A—% 7 7 A )V nuopt.prm N TIEET % 77

method:simplex

FEATAR FEMER 7 v ) X 4 disDetect DR EAERIZIE, BOREHEFPHEINRTVET.
EFNT 7 A VHATIRET 5 ik

options.iisDetect = "off";

INT A —% 7 7 £ )V nuopt.prm N TIEET % /i

param:iis=off

16.2.2 1R

77 4 v b EAE D Numerical Optimizer (&, BE¥EHIKFE#REZFZRL, 7 74V (£7 )V 4.s0l)
R LET. NI A=FZHVEHET, IhoEIHlTcx T

FRHEMIIC X 2 RIEROFIR 2 W3 51213, RO X H IR L 5.

ETNT 7 A MRS 571k

options.outputMode = "silent";

8T A =47 7 4 )V nuopt.prm (ZFLIR$ % F ik

output :mode=silent

16.2.3 &7 7 A JLH A

TG A= HTHT7 7 A VOB ZHHIT 5121, ROXHIZEERL FT.
EFIVT 7 A4 WVIZERT 5 i

options.outfilename = "_NULL_";

INT A —%7 7 4 )V nuopt.prm (ZFCIR§ % ik

SIMPLE~¥ =27 )l BB NTT -8B T L
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output :name=_NULL_

NG A= HWT, BWHENBHB T AND T 7 ANGLEEHEHTHLI LD TEXFT.
ETFNT 7 A4 NVIEER T 5

options.outfilename = "7 7 4 Z AN

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

output:name=7 7 { V%

D EDOIEIZED, 774 VFsol L\ BRIOET 7 A VOER SN T T

ETNVHNTHZ 7ANVEERTE5 A IV 72T LdTEEYT. ZOLDIIEETUTD
R E TVE Y.

ETINVT 7 A NVICRABRT 5

options.noDefaultSolout = 1;

ORI XY, KIEEEL solve ZFAT LB TIIM 7 7 A VOAERZITDLRS R I, &5
2 7 7 ANVEAR L CEINCROBBZRR TSI XY, ¥4IV 7 2HIETE 7.

soloutO; // ZOBBOFEATRIZIHT 7 4 V2 EKT %

16.2.4 Nuorium/Excel 77 R4 > ~DOHE

85 X —% % F\wC Nuorium/Excel 7 F A4 Y ~OWM N ZHIH$T5Z L TE 9.
UTo k)i x s hzaTifl+sZ LT ET.
EFNT 7 A IVISER S B i

options.noDefaultSolout = 1;

FA% solout % 4 &, Nuorium/Excel 7 K4 Y ~O W) % BEIF O LFEIZAT) 2 A TEE 7.

soloutO; // Z DO FEFTHIZ Nuorium/Excel 7 KA Y ~OHE %2479

Parameter/Expression (& {1 )] Dl AW 5E T 9.
Parameter O 1] Z 5 2121%, DFTOX )RR L 9.
EFNT 7 A MRS Bk

options.outputParameter = O;

Expression D 1 # #3511k, LTOXH IR L F 7.
ETNVT 7 ANMITER T B I

options.outputExpression = 0;

SIMPLE~¥ =27 )l BB NTT -8B T L
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Parameter/Expression D I ICHE 2 3 545654 EICERTY.

[ 16.3 BI=DRIN- LY

KETIIFEDTNT) AL RATBICOREN 23T A—=FliE, ZOREZOWTHHRLET

16.3.1 #EFEtEMBESEHRASE (higher)/BRIERRE (lipm/lepm/line) /3Z& R = kst
& (Isqp/tsqp/slpsqp)/fléIEii StEEAANRZE (Isdp/csdp/ansdp/Imsdp/
trsdp) [CBMEINSA—%

DUV, #IEETHEEEHNSEOARE R 8T A =S i, TORBICOVTHIL T T.

e A=) T

TUT) ZLZRILSEECEHES L7720, HEE, #HR, ZBICERMEE L 5 0LE
MRy —1 ¥ 7 TY. :@Nﬁ}—&iX#—UVﬁ%ﬁi#é#&,x#—uyfwﬁﬁ%%
ETHHDOTY. METE DX ", “minmax’, “cr’, “on” M 4DTT. “off” TIEAF—
)Y B E TV EE A, “ninmax” fd,%ﬁﬁﬂ@%ﬁtﬂuowf,#?%i@%ﬂﬁ@%
KL /MEE OB 1R D LA =) v &L ET. “cr’ TIIREATHIEAKIC
OWTC, EFEROMEO D 2 FefZ H/MEL £, “on” & Numerical Optimizer V15 LA
EOHMEDLDIHEEINTEY, “ninmax” & 5H T

ETNT 7 A VICEER T B ik

options.scaling = "cr";

I8 A =47 7 4 )V nuopt.prm 2Rk § % J ik

scaling:cr

HAREAND 7 0 A 4 — 3 — (B AT S higher D &)

COERIT) &, WHEC L > TEONZMOEHRE D LI L THARZREE T, EHTE
F9. RHBREICE L COTREARMF 255 I X 2O HES RO AN TT.
EFNVT 7 A IVICRBR T 5

options.crossover = "on";

INT A =47 7 4 )V nuopt.prm |ZFLiR 3 5 ik

cross:on

(RIS

kSt LTHY 2 #EEEGOKRETY. REHEFRMFORENZDEDTIC o7z L &1
FHEPPOR L7z A LORERIREZ# T LE 9. 72721, higher Tldixi# @%ﬁ:@ﬁ#kﬂﬂ
Fr v TONKEWTOMEPHEELIEUT IR o728 SICREFREZETLET.
ETIVT 7 A IWVICERRT 5 ik
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options.eps = 1.0e-8;

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

crit:eps=1.0e-8

BCAS % 1 BR

ISR E LTH S EFH RO REO FRTY. RO 77 + )V MEiX 150 [l & 7% o T
F9. KAENEDS Z OB AR 72 E ISR SN 572 L A LTI — ((NUOPT 10)
IPM iteration limit exceeded.) ZHMJL 9. BR KGN (Isqp/tsqp/slpsqp) % HV>7235
A12id =5 — ((NUOPT 40) SQP iteration limit exceeded.) L F7.
ETNT 7 AWK T B Tk

options.maxitn = 150;

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

crit:maxitn=150

T DOFITARREERF IV T 4 — (FFF: lepm/tepm D &)

B EAT AW ERIIEF I WSe, AARERASERTR 272 S 2wz 52 2 S5 1
%9 ((NUOPT 55) exterior solution obtained.). Z®D X9 %IGFAIZIE, 787 A —% exrho &
TNV LD BRESCHET D EMHHTLWRMEND ) £3. BENFETTRRZSGIZ, exrho
BREWE IR0 05 5 — A0 ) £3. WREEICHRTHREED /ST + —< ¥ ZAHE
WA exrho ZH AT TITTEITLTALDD —DODHETT . exrho DYIHEENEIZ 1.0e3
T

ETNT 7AWV T B T

options.exrho = 1.0e3;

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

param:exrho=1.0e3

WRIEPIZBIN % 83 — R TR & SO i < REE  (higher D &)
ZDJ: (mtxfree) ZIRET S &, WENE KD S 720012 V. — RGN % AEE: (7Y
075N AHCTHRET Y. F74 NV ORMBELYIAT)OMEHEZRS T LM
TEX I, mtxfree I FREOHIBRIEN T

o HIKEAD 7 U A F —N= T H I EATE W

e FRLTRLBEINTOARWEEDLD LLEAIIHHTE W

o EATAREVE B M ABERE (iisDetect) L PS5 LB TE W
ETNVT 7 A IWITRIR T 5 ik

options.mtxfree = "on";

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

SIMPLE~¥ =27 )l BB NTT -8B T L
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linear:mtxfree=on

16.3.2 B{FE (simplex)/B3#E (asap) [CBMEINSA—F

A=Y

TIVITY) AL ZRELCLECEESEL7-0, BB, HHX, 28 efims f U208
WA =) Y7 TY. TONRTA=FRZATr =) Y T&)DENPE, Ar—" v 7Ol % ik
ETHBDOTYT. IRETEXLMIE “oft”, “minmax”, “cr’, “on” M4 DOTF. “off” TIIAY—
VYT EITVERA. “minmax” T, REATHIOEATEFNIOWT, FEFEFOMEDO R
KA &/ ME L DA 1 IR D LA =) Y Z2 L FET. ‘o TIRAREATHI &I
DWTC, EFERDOHMAEDO D 2 FeflZ H/MEL £9. “on” & Numerical Optimizer V15 LA
EOHFMED-DICHEINTBEY, “ninmax” & SliTT.

ETIVT 7 A IWVICERART 5

options.scaling = "cr";

INTG A —% T 7 4 )V nuopt.prm (ZFCib§ 5 Kk

scaling:cr

o TABDOFAT ] RETEF) E B H

FEBO L TRERCHEICHET2BMETYT. ZOMBUTOEREICET S ETHERIIFRSR
9. WHIMEIX 1.0e-8 TT.

ETNT 7 A WVICEER T B ik

options.tolx = 1.0e-8;

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

simplex:tolx=1.0e-8

COYEMIZAT =) v T OBHBOBEIC LTHEHINE T, Led-T, A=Y 7
M OMEICBWTIE, i LT ETREK AR TTRE D 9.

o BURFZE 55 D RO F4T W] REEH) o B il

BIER (% 2754 R) ORRFEATTREMEOHEMETY. O T O OUE e %
AL E9. WMHMEIE 1.0e-8 TY.

ETNT 7 A WVICEER T B ik

options.told = 1.0e-6;

I A—2%T7 7 4 )V nuopt.prm (2GR § % J5ik

simplex:told=1.0e-6

EEBOFE TR ERME L Mk, A7 —1) Y ZEAROMEICY L TEH S I T

SIMPLE~¥ =27 )l BB NTT -8B T L
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16.3.3 #IWFEEFZILTU XL (wesp/repsp) [CBEHMEINS X—%

5T =  H—F X BHRIFTRET VT XL (wesp/repsp) A TELLEITRETLHE VT
P—2RDD L) FRET, MELREREZRODLDOTEIDH) TEA.

o AR IBI¥ FBR

BILEtO—2Th 5, REMKERZHREL . PIREE-113, HHEZERLET.

EFNT 7 A VIZRRT 2 ik

options.maxitn = -1;

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

crit:maxitn=-1

L] uf%: FﬁJ:KE
Bt o—2oTH %, FHaEMEREZZREL . MIZREM-1 1, EHEZEKRL TS
EFINVT 7 A4 NVITEEBR T B )i

options.maxtim = -1;

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

crit:maxtim=-1

o KD HEAEE
/87 A — % defaultConstraintWeight Z 2% &, 7N 7 7 4 VTHH T 51l X4eTIC
—HICEAZHETEET. KOBITIE, —HICEA 12OV 7 MIFHEZIHBELTWET.
defaultConstraintWeight DI, EFNV 7 7 A VN TORKETE T T,
ETFIVT 74 IV

options.defaultConstraintWeight = 12;

defaultConstraintWeight |2 0 Z &K E T 5 &, n— FHl#H L L THFbh I T.
defaultConstraintWeight O ¥ MFXEMIL 0 TT.
defaultConstraintWeight & Constraint BJ# (hardConstraint Pd%¥{, semiHardConstraint B
¥, softConstraint B 25Hi& L723GG, BAMVELINET.

o HIBR D HE AT E
HIBEBODEAIZ/SF A — % defaultObjectiveWeight TIHE L 9. defaultObjectiveWeight
DIEIL, ETV 7 7 A VHATOARRETESET. ROBITIE, HMHKOEAZS ZHIH_EL T
$9.
EFTIVT 74 IV

options.defaultObjectiveWeight = 5;

INF A —% defaultObjectiveWeight D WA EMIL 1 TT.
o HIWBIH D HEEMHFE (wesp D)
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HEUHE target DfilX, 78T X —% defaultObjectiveTarget CIRET A LAITEE 7.

options.defaultObjectiveTarget = 5; // wcsp DHER

Objective DHIETD target L, 735 A — % defaultObjectiveTarget DA A L 72 A
¥, Objective DHIKDEDOFHBELEINET. HEAH target ODMWELEMIZ 0 TY. TDXTF
A — 1% repsp IIZHER) T,
o P AR R LA 9 2 BB AR OB

AR R IR 3 2L 2 AT 57200 (F) ZIETHI LA TEET. AFba—
VAT 4 7 AFETIIINGE S BN ONDOREEIET 22 L PAILNTE D, FI
REEETLEIEICLST, LYRVERERZT) PR TEET. SBEZEATL-ODMH
13 wespRandomSeed THRET HZ & TE £ Y.

options.wcspRandomSeed = 3;

WV A R A 5 2 BB AR ORI R EAR IS 1 T

REAEES

5t wespRandomSeed THRR7z ), WML ZE T 5 2 LI X o THRAWIZHE LN 5D Z1L
THIENDY TT. WA T AL B 2 AT LN A< 2 812X > THORER
L322 ERMFEsNET. FHEMEIL vespTryCount TIEET AT LA TEX 5.

options.wcspTryCount = 5;

PR R RN L7230 E120%, O IS W B LB R 22 L, $85E L 7z M BOKR
AT, TOHRTHRD TWHERTHEIMIFRL 9. SHRBKOMNZREIX 1 TT.

ALy FED LR (wesp DH)

WCSP 3%V F a2 7TEREICB W CIFRHZATH) 2 LX), B2 0D 5 O OHRE 2 %)
RIATH) 2 EATEEY. ALy FED ERIZ wespthreads TIRET AT LB TE 7.

options.wcspthreads = 8;

AX Ty a i [EHERE] EAbELIIEICEVARITYT. M2IE, FHERKZ 8, ALy
N ERZ 2 ICRET AU TOL I ISR L 9.

options.wcspTryCount=8;

options.wcspthreads=2;

FROIHICHEEEZTHILICLD, KAV Y FTEHEAERHE 4 (8/2) BL$25Ff72T7bNET
FATPCITIREAL Y FEULEDO CPU (27) DHEBINTVEUENHY T, A+ T a v
DF7 4V MEZ 1 TTOT, BIULEAENCT LA 2D EosZEEL TS w
R 7 = — X2 BV % FHERE R

HIR TR T 2 — X Ov=FRFLTF 4 ROEEIN—FRFLFADFESTWE T2 —X) 2B
% BT e L FR1X wecspPhaseOneMaxtime TIEET AT L ASTX F 7.
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options.wcspPhaseOneMaxtime = 60;

-l RBE LA, RIS R SN FE . wespPhaseOneMaxtime O WIMFEEIX-1 TT.
wcspPhaseOneMaxtime | % % L72H6, N—F - £ IN—FXRFNVT A 02D H0EL
7o AR L 7R TR Z Y £y ML, £0dH & T maxtim TiE L 72K OIS 2 17
WET. BEREEZ Yy P LAEBROBERIE, N—F- - E3IN—FRFVT 1 OZENLEOYUFE
0y, V7 IRFVT 4 0YERBELUTObRET.
H 25— EDOREH ARG L 72BN —F - EIN—FRFNVT A PYETLEI LT RVEDRST
W5 [EIZH LT wespPhaseOneMaxtime Z i § 52 LT, XD V7 MRFIVT £ D/NSWIFED
BoNLWREEDH ) 7.

o fIFE BT ] P SR B ] B
JEHEF SN T HIRE LREMAEBT 2 ERHHE2ZHR T L 3. KBUBERE TIIFHERH 0%
EIEIERICHE L VO TTD, COMBEHVS EMHICHHZRBEEZIT) LA TEET. HE
i b TS E ) R 1 wespPhaseTwoMaxInterval CIRET A Z &S TX 9.

options.wcspPhaseTwoMaxInterval = 5;

-1 REGE L7cHe, BRI E RS E 3. kR EH AR RO EIE-1 T
o L7-EE D 5 OFFE (wesp DH)
T —HIREI L 2 IED S wesp DIREE A Y — b T2 0B EB/EI LN TEET.

options.wcspInitialValueActivation = "on";

RATYaryOF7 4V Mo TTOT, T—FREICL2UUMHEP SHERKERS -T2
YiAidon" 2k LTLZE W, 4B, tryCount TEMEME % 2 DL EICEE L72HE, £TOMHIC
BOTZ—VFIREICLZ2WIMEN SEREZ ML ET. F72, BEHRZEH (DiscreteVariable) %
GULAREEIEHSNET T off & 2 ) 7.

16.3.4 EEEHEE (simplex/asap) [CBHME/INS X—5

DT @287 X —Z 13 Hifkid: (simplex) /AR (asqp) %, BEEZ ECHEICOWTEA L7
BEIZDHRERTT.

INEDTNITY) AL, BEEROBRGN 2 —HEM L-MEZ ) EUBE 205, 5 R
EHEE V) AF—LIZE o T, BESMHZMITIEITURMOER L, FATW M O REEOIREEE
TH)dDTY. KEWITHL WS TR T HMETH L7280, HHEBO DS 72 5 FFEOBIE
DOREICHART, L& LTHEHREORMI2»22 2 13EHD 7.

72, COGBRELEL V) AFXF—2OFE Lo SHH8E LT, fR#iffz 58 L ChRolitk % it
32 CORMPMEOHBOAL LT, MEOHEIIKESELAENLZEVW)I LD 7.
BRI, BHEBOREIEHTRITITLES72), —HTREAZEEOME L E < DI —FRH
DEZFIELZD V) ZERTEVTE T,

Numerical Optimizer |ZIHTERE O N5 i OFE Z A AAR, TE D72 L HARENLEIZE TS X
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ININRFGRA=F % F2a—=V 7 LTENETH, HO5WILHHOMEICH L THEICRVEREZ LH$
CLIETETBNIERA. 20D, UTCIHMATENRNIA Y ZHEARET LI LIZLST, 7
73V b ORETED L ) M Z TR L72MEE LRI ENTELZZ LT3 ICH D
I3, UTCTIRPENERDABIEICTF 22—V T DD TA—F 2 /A LET.
DFBHIOMED 720, TS REDRAMEREZE EBGE L 9. RAALRE R H WO
FERBIZLTRMEEITT > T B 2 L EEflie DT, FRIZF U TTALUTICHTL 2 FRiE ER
il V) SHEEZ VIS ETHERTL2LESHY 5
o YIBFIMIEED /3T X — % (simplex D AKHR))
SRBUE IR D 2 VIO LB L2 MEE R E, Zof%, BIfERkD o6
TWAETWRBOTIE (TN NS %22 L1dd DA & FEICRGE S N 7-fE) %
S BB OHEREITVET. BHERD SN TV ETUREMR L THMEDZEDF IR N E Al S
7z & 212, BUERG LN TV A EITH R ORBEMEDFEVI S 7z Ll L, 7 a) X a3k
LET.
CIBR PR, BEEANN/2 T CTH A ) ML HIF R (RUAALEFEXEPTET) 24K L, TR
ML EFT, OBREEDOIORE ) 2 FHETY. UERFRiZMR 5138 THREIZ EARD,
SRBE BT FINAFIE T 2 2 RSN E T, AT ES L) MEOBBAE KT 572
O, BHPFOFE I X MHQ S A, #RFEITRHHOMERIZO LB LTREELH ) T, 201X
A —Z ZYIBFIR N2 A2 RET 23 0TT. HELTIH0, L2 0WTFhhiis 2 LA
T&, 774V MHEZ1 BEERLRRE) T, 22RETLHE, UBRPFHZZOIIMAS L9124
D, 02RETLEEIMRA BB FT.
FATWREMRIFER SN B 05, BBV SN T IFIEL 2 WIRRTIEZ D8 F X =%
% 2ITRET 2 ONRRM LRSS SV E T, —H TREFSIEZ CHBONTWAEEIC
&, YIBSFIROBMAE RO L — /N =~y Rl > TR HEERH ) TTOT, 0ISHET LD
WA ZRYAEDH D T3, Numerical Optimizer (& V12 2 53801 S 5 YIBRFH OFE ] %2 3= L 72
7280, YIBRFEHEZ BN ZDICMZ 5 E)1lh>TwET. HELLTEH LYy (EEOE ) [
BONNT7 =< AFAELE L7225, DHTOREBTEEIZE T TV BEDN7 3 —< » A1
KTLCWBEEMEED ) 3. UBRTFHOBIMEIS T E5 LK EL5EG1E, clevel & 0 IZHEE
LTHALTALZLZBEIOLET.
ETFTNVT 7 A NIRRT B HiEE

options.clevel = 1;

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

branch:clevel=1

e a—YRATA v I H—F LT 587 A —% (simplex/asqp D HH %))
RE R FEATH e 2 RN 2 2 L 3 BREEOPORZ M#ET % ) 2 TRECHBKL 3. #%
MIEOER %2 — D> FTOBHEICEE L T o 72 R & L THEATREMR 215 5 D058 H O 5 HR
EETT DS, MEONBED RIS % S ETTRMOFERIPIEFITES 2L L EH 15
¥Y. ba—VURT A v 7Y —F LI M A LI TER LT, RELRFETW M2 7.4

SIMPLE~¥ =27 )l BB NTT -8B T L
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WZRDB72007 7 =y 7 TY. ZOFED) LIS, DBREEDOPORY»NES 2, &
ZWIE L) RELRFATRMESECGONLTRENH ) £7.

KN TA=FFHMAREIFNT VDL 2= X T 4 v 7% —F OF (rounding, feasibility Pump,
neighbour search, rins, rens) ([ZZNZFNHIELTWET. 03T %R WV, 1IITH) L) BERE ko
TWwEY. £72, rounding IR L TIZ2,3 2 &XET S LASTE, HAAREWITEAT ) HEDE L
%) 9. feasibility Pump & neighbour search (3 KB THEAT I BEF 25 H NI S WILEIZR)
RIGTT. BT ~BOIEBBEOFATI RS 20BN 2 WHEZ TV A A2, #
MR~ DLE L WHRDPBEON LTRSS ) 7.

— I TBIEO/NS R EE (BAZEE), 5 \WIZET RIS B S s BREICH LT,
Ca—Y AT 4 v 7 F—=FIIRRB LI ) 2R 2 REHITE T 2R H ) T3 2D
BAIZINSDNTA=FEFTRTOLLT, La—Y AT 4 A —FEROTATL LW,
77 4V M T, rins & rens 1ZFEATT S (1), TOMDOE 22— AT 4 v 7 H—F1E Numerical
Optimizer 23FEATH M2 @4 HW 32 (AOfE) TT.

EFNT 74 VRS B ik

options.rounding = -1; // -1,0,1,2,3 Z®IRTE 7
options.feasPump = -1; // -1,0,1 Z#EIRNTE I ¢
options.neighbourSearch = -1; // -1,0,1  EINTXF§
options.rins = 1 // 0,1 Z#ERNTE I ¥

options.rens = 1 // 0,1 ZEBIRTEX LT

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

branch:round=-1 * -1,0,1,2,3 % #RTEFET
branch:feas=-1 x -1,0,1 ZHIRTEFT
branch:neigh=-1 * -1,0,1 ZERTEFET
branch:rins=1 * 0,1 BIRTEFT
branch:rens=1 * 0,1 BIRTEET

o RERES
WROWSZHELET. 1 LT LWSBEREREZITVET. REWETHLITLE, FRIYE
RIEL 2D £

pERKEDICHET S EFETTRMPAON DI, FIEAEYFIRELLIPBETT. 20
E9 BaIlidp=t (RSBEER) LI REVENLZLENH ) T
ETINVT 7 AIVICRART B ik

options.p = 10;

INF A =47 7 4 )V nuopt.prm IRk $ % F ik

branch:p=10

ewcsp b 22— A7 4 7 AT H/3F XA —% (simplex/asqp D AH X))

SIMPLE~¥ =27 )l BB NTT -8B T L
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HRI 2K TH B REIZR Y, SR EENT wesp ¥ 7—H—FEA 5D [wesp & 2—1) A
TAZA]l ZWHTHIENTEET. WEOZHDETO-1 ZBOYE, 774V P THII
Lo TWET.
wesp B 2=V AT 4 7 RIIMHED wesp ¥ 7T —H—FHEELUTHRL) £,

1. 0-1 ZE IS OLEILE Y 5 K AW D Discretevariable & L THbi b

2. wesp D target flHld, ZEO L TREZZERL7-HWEBDO TR 2WIiE ERIEH IS

3. N TR HIE D T b, HEIWICK T T 5
wesp &2 —1) AT 4 7 ADORHEIEMHEE NS T X 2546, EEO SRR BR L2 KRR 2 6l R
5 ETRFRMOBEMZIZ LML WTERERDH ) 7.
INT X =7 ORESEITILOMY TT.

o EFIT 7 A WIZHEIR T 5 ik

options.useWcsp = 1; JIOCER LV, 1T %)
-1;  //-1 F2ITIEOER
180; //IEDFEEL

options.branchWcspMaxitn

options.branchWcspMaxtim

¢ /X7 X —% 7 7 4 )V nuopt.prm (ZFLiE§ % F ik

branch:useWcsp = 1 * OCERH L2V, 1(EHT %)
branch:wcspMaxitn = -1 * -1 F 72X IEDER
branch:wcspMaxtim = 180 * 1L

o RYIY K

SAEBRETEC X 2 KO RY Y MTy. RE LG, BUID A (cutoff) & )EWHELMSG
RN LD MEIIRBEONZE IO L ET. o T, @YK ET S LFtROBEKEA
ZENTEET. ZoHERMUBMEOYE /NS RKAMLMEDOYEIIKRE L) RET S
e, B EMAERL ., REONRIIKS 2D, FEOTFHITEY 9. mLIRELTE
% & FATIREMED 22 vy ((NUOPT16) Infeasible MIP.) &\WH LT — 2% D F3TOT, FEEHF Y
Y. MMRETHITIREINTVIEA.

EFNT 7 A IVIZELIR T B ik

options.cutoff = 1.0e-2;

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

branch:cutoff=1.0e-2

o THEROA T OHEH D
Numerical Optimizer D 73 4% R TR IC S S B Hifid 72 ) o H GBI BED FHlfE (5 2
AN ZEELTVET. COBIAIPOLER-ORITZEBL, ST HEREZREL T
9. Ra7OHEMGEL, SEFICERINS ZOo0FHEICBT 5 HWBEEEOUE & %
IAMPLEHL, RS E2HEAELETT. ZOMASEDEHFELTauto (F7 4V N) |, sum,
product Z HHE L TWE .
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227 OEBTFEIZROIHIIHERELTT.
EFNT 74 NIRRT B FHE

options.branchVariableSelectScore = "product";

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

branch:variableSelectScore=product

o FHEIREA] IR

FHEREH O LT . FHREG S AL OFHE R 255 R R LR maxtim 282 5 &, TiEC
DLIT—Ay =YL EBICHBAETTORBFEZIRIT L TCETEHRTLET. (FATTRMI D
Mo TOWARWEEIZIZLP (QP) BAMRDADOH LY T3, T2, OUTOMIHREL TV
WO LR UERICZRD £9.) FHERRICIE, AT R OMRAFZ KO L IEH G ENE T
W% E TIREMERER LR 72 L2 BT 2-1 k@ ShTw .

\

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

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

EFIVT 7 A WIELR T B Hk

options.maxtim = -1;

IXF X =47 7 4 )V nuopt.prm (ZFLiR$ % J ik

crit:maxtim=-1

AR B L BR

FATWREROME O EBRTY. O TIEREL Ty (EHIR) LFUERZEINET. 187
L, FATWREMRZ 1 DT ROTRT T4, L) T EPWRRICZRD 9. FHREEE» S /o
Do T2 EATT RO A maxintsol Z#iz 5L, UTOZT—Xvtb— Ll (I, BETTD
FAT R LCE TR T LET.

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

EFNT 74 NIRRT B HE

options.maxintsol = -1;

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

branch:maxintsol=-1

oK A ) BHIR

Numerical Optimizer 7 @2 AWMEHT A LD TEXLRRKAETY BEZHIRT 5720085 2 —%
T, MBHMTIRELZ Y. #21E1000 L35 IGB% LRRET LI %KL, IGB #ili 2
TR A ET R LT
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HADMEEBRETHE, VAT LTHHWREZR AT B2 Y -naxnen LTIk o728 &ICEfTZ
EIELET. 2€) ERICK > TETFDEIE L728541213 NUOPT43 = 5 — 2%, FEATWREMASH
Do TV EWHAEIZIENUOPT4 Ty —s s hE 3. ZoG, BUEE ComEfz it
LTEGZRTLET (EITWRMBAED > TR WEEIIIRAMOAOB I E 2D F3).

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

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

EFNT 74 NVIZERT Bk

options.maxmem = -10;

IXF X =47 7 4 )V nuopt.prm |ZFLiR§ 5 ik

branch:maxmem=-10

o EFTHMED X ¥ v 712 X 151k
ETFRMEDOF v v 795, 8 L% FTRIASEISHOERZEILEL 3. FIE LB, T
DLT—=PHIHENFT.

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

FATWREMADIRE > TR LOTETRMEDOT v v 73R ZH B ETOT, ZOLI5—THFIEL

7HAII LT EIT RO DR ST 3. MUERETIE, ZEshTuwIEA.

Fx v THEOBREEE LT, M ETHET 2 T ENETHET 2 HTEOZ50H ) 5
o XM TRE T B
MXHECTRE T W ariE, (LS - TR IS 2Bz R EL 7.
EFNVT 7 A VIR B )5k

options.gaptol = 10;

INF A —%"7 7 4 )V nuopt.prm (ZFCiR§ B Fik

branch:gaptol=10

o MHXMECTREET %
HECTRET e, UWTORTERS NS F v v 719 5%

| L5 E - 5 |
10710 + | L5l |+ | 5 |

e
gl
=
e
)

WA F vy 7 =

EFIIVT 7 A4 IWVIZEER T B ik

options.relgaptol = 1.0e-2;

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

branch:relgaptol=1.0e-2

SIMPLE~¥ =27 )l BB NTT -8B T L
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o HIYBIEUIEIZ X 51511
w/ME (eRAb) HEEIZB W T HIBEBEA SE ML (BLE) 127% o 2258 IS oK 2 4511
LET. FIELAZBICEDTORXy t—U Ml sh g,

(NUOPT 23) B&B objective reaches under the limit.

T A EIZRO LD ICRELFT.
EFINVT 7 A4 NIRRT 5 )i

options.branchObjTarget = 100;

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

branch:objTarget=100

e ALy F¥d LR

~VF A TREICBW TSR EREZ WL 2 e TEE . 2 —IZWH AR E 25k
MT2AL Y FEOERZIRET LI EATEET.

-1 %83 % &, Numerical Optimizer 2SNERTHE )2 AL v FEERELTT GREDOHRY ~
TWVALV Y FOGFRREDE BT R REEDO VTR 2 MEERBICI D R D £9).
0HBWVIE 1 LEELLEAE, YV 7 VAL Y FOSHBREESEEL 5.
ETNT 7 A IVIZEER T % Tk

options.bbthreads = 1;

INF X =47 7 4 )V nuopt.prm (ZFLiR$ % Ji ik

branch:threads=1

o MEHI T BRETE D T
Numerical Optimizer V22 2> & M5 0B B € : D F-: % racing (77 #+ )V b) |, deterministicRacing,
subtree D 3 ONHLFEINTE L LH TR T Lz, ZNENOFLHEOFFEIIOWTILfH§RD B2.4 I
Ik R 2 TR 723w,
WH G BEBREEDOFFIIKDO L) I E LT .
BTN T 7 A VIR S BTk

options.branchParallelMethod = "deterministicRacing";

INF A =47 7 4 )V nuopt.prm 2Rk $ % F ik

branch:parallelMethod=deterministicRacing

m MPS 77 1 JUICES T B8BE

COFTIEMPS 7 7 4 Vb MEE AT 2B INEROE k2@ LT3, MPS 7 7 1
WA B ARIMIERICEI LT, 789 A =% 7 7 4 )V nuopt.prm % W TIRE T % HEO AN S
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TWET.
o i/ME, AALDFEE
MPS 7 7 4 Vi b ib AR % H BB O RAMURTE R RALEO W e LTEL 221
ELET. WEREIRRMETT

maximize

o HFET NV,

IN5HIEMPS 7 7 4 VHIZHE O RHS/BOUNDS/RANGE/ H BB AT iH % & &, EBEOEHHE T
HAwzsbozftELl v

T 74NV NTIEERMNCBENZ DL LD 5.

mpsfile:rhs = XF4]  (RHS T7N)V%)
mpsfile:bou = XF4]  (BOUNDS 7NV 44)
mpsfile:ran = XF5]  (RANGE T N)L4)
mpsfile:obj = 3LFH]  (HWBEAT 7 NV 4

LRICEALTEYT L 9NV 2RO DR FHE L ZVWEEIE, DToX )z y—HEnh
F9.

(MPS FILE 13) Specified rhs: RHS 7 — % T “N\)V not found
(MPS FILE 11) Specified bound: BOUND 7 — % J“N)l' not found

(MPS FILE 15) Specified range data: RANGE 7 — % 7 “N\)l not found.

(MPS FILE 12) Specified objective: HHIBIEAT4 not found

I 55x-5-%

Numerical Optimizer TREENHER /ST X — ¥ O—E T,

&% &R 77 4V ME Bk
bbthreads int 1 A H 53
[branch:threads=1] RR 2 1
AL v F
o R
branchObjTarget double RoE H 9B %
[branch:objTarget=100] Iz X 5
(SIS e
branchParallelMethod "racing" "racing" AEH 3 ke
[branch:parallelMethod=racing] "deterministicRacing" RR 2 3
"subtree" F

SIMPLE~¥ =27 )l BB NTT -8B T L
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& 75 &R 77 4V ME Bk

branchVariableSelectScore "auto" "auto" AL

[branch:variableSelectScore=auto] "sum" DODAAT
"product" ¥Ryl
%

branchWcspMaxitn int -1 a0 B BB

[branch:wcspMaxitn = -1] E W
D wcesp
ta—1
AT A7
A TR
NECHT
#

branchWcspMaxtim int -1 o ke BR

[branch:wcspMaxtim = -1] E W
D wcesp
ta—1
AT A7
A TR
KSR g IR
fie)

clevel 0/1/2 1 BASN

[branch:clevel=1] % Y kR
T D F D
H%z (013
BAL %
v)
(7 A IR
g
M, asqp
203 K
%)

crossover "off" "off" HAREEA~

[cross:off] "on" DU aA
F =N —
(higher 8

iD)

SIMPLE~NZa7Jb BB NTT -8B T L
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& 75

&R

774V ME Bk

cutoff

[branch:cutoff = 1.8]

double

AR Y K
(73 B R
AR
iD)

defaultConstraintWeight

double

-1 82D %
W il 2K
D HEH A
(77 #
D) N =
N — Kl
#9)

defaultObjectiveTarget

double

0 H 1 B %
o H
(77 *
Vi 0)
(wesp @
)

defaultObjectiveWeight

double

1 H 1 B %
AL
7= il #9 X
D E A
(77 *
WV MEE
H1DY
7 b~ il
#)

eps

[crit:eps = 1.0e-8]

double

iy
&
e
&

(IS

exrho

[param:exrho = 1.0e3]

double

1.0e3 FATAT
RETE A~
VT A —
(F K
HH)

SIMPLE~¥ =27 )l
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159

& 75

&R

F T #4IU ME

Bk

feasPump

[branch:feas=0]

-1/0/1

-1

Feasibility
Pump (Z
X %
Ea—1
AT A
7Y% —F
D B
(1 &Ey
AT LY
R 3
ET5)

(5 B IR
E ik W
)

gaptol

double

-1 (BEZR L)

BN RE
DFx v
7 D BH
(6 kf fif
THRAE)

iisDetect

"Off n

"On"

"on" (179)

FATA
Bk 72 1T 4
& (1s)
WR & AT
IAT b
QR

maxintsol

[branch:maxintsol=3]

int

-1 (EHIER)

B B I
FrfE e b
MR ()

maxitn

[crit:maxitn = 150]

int

150

SAS [l #
DK
(N R
& wesp/
rcpsp)

SIMPLE~¥ =27 )l

MRS NTT FT—FHIEVRT I



160 F16E /\GAXA—FF

&% IR 77 4V ME B
maxmem int -10 (%Y 10MB) BB
[branch : maxmem=500] FD X E
oA H
w bR
(MB)
50 A
W HE X
NIZ&5
TR (8
o %
£, MB)
maxnod int -1 (EAIBR) PR [
[branch:maxnod=100000] B ERR
(5 B IR
E ik W
)
maxtim int -1 (fEA RR) AR ARG
[branch:maxtim=3600] FR®)
(7 ¥
R E &
& wesp/

rcpsp)

SIMPLE~NZa7Jb BB NTT -8B T L
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& 75

IR FIT7#4ILMNME

Bk

method

[method:auto]

"auto" "auto"
"lipm"

"lepm"

"line"

"higher"

"tipm"

"tepm"

"trust"

"bfgs"

"simplex"

"dual_simplex"

asqp
"1sqp"
"tsqp"
"slpsqp"
"1sdp"
"csdp"
"qnsdp"
"trsdp"
"lmsdp"
"wcsp"

|IGCspll

KIE T v
T XA

mtxfree

[linear :mtxfree =

on]

llonll "Off"

"Off n

zyua7z
Tk 40 22 4]
&2 M
L Car
— Wi kE
Kz <

NEVIN

SIMPLE~YZa7)L
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& 75

&R

774V ME Bk

multDataPolicy

int

0 (F&H\w) ] — o
F—=FIZ
D W T
T—%%
HHLT
5252
EERFFT
AR R/N
(1 I2%E
5L
ik &
%5)

neighbourSearch

[branch:neigh=1]

-1/0/1

-1 Neighbour
search (2
X 5%
ta—1)
AT A
7Y —F
O M
1 kv
AT A3
WM TR
EY5)
(7 B R
E ik H
H)

noDefaultSolout

int

0 solout ()
% B\
Xenwe
fig > 7
b
v

noDefaultSolve

int

0 solve()

% B \Z o
v
KA % 47
b

SIMPLE~¥ =27 )l
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& 75

&R

F T #4IU ME

Bk

outfilename

[output :name=myout]

char*

0
(REFZDOYE
[E 7% sol))

Numerical
Optimizer
2NN
7 7 A4
O
NULL_"
E95LE
AT
bRv)

outputExpression

int

Expression
o CSV
774N
)% 47
IMED
ViR

outputMode

[output:mode = normal]

"silent"

"normal"

"normal"

EE 34D
E—F

outputParameter

int

Parameter
D CSV
774NV

p
[branch:p = 10]

int

10

relgaptol

double

-1 (JREZL)

b SE
DFx v
7 O BE
(FH X 4l
THE)

SIMPLE~¥ =27 )l
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& 75

&R 77 #JV M@ Bk

rens

[branch:rens=1]

0/1 1

rens (2 X
Hb a—
D) A
TA YT
F—FD
B

(7 B R
E B
H)

rins

[branch:rins=1]

0/1 1

rins (C X
Hba—
) A
TAYT
F—FD
B
(53 B BR
e
HD)

rounding

[branch:round=1]

-1/0/1/2/3 -1

rouding
[N
ta—1)
AT A4
7Y —F
D B
1 &

EY5)
(5 Bz IR
e W
iD)

scaling

[scaling:cr]

lloffll Ilcrll
"minmax"
n crll

|Ionll

A7 —1)
NVAOY
i

SIMPLE~¥ =27 )l
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& 75

&R

774V ME Bk

told
[simplex:told=1.0e-6]

double

1.0e-6 B 25 8
DRt I
7] Re Tk
o B i
(LK 3
DH)

tolx

[simplex:tolx=1.0e-8]

double

1.0e-8 FEBD
FEAT HE
) %€ B
il (HEAR
FEOHR)

useWcsp

[branch:useWcsp=1]

0/1

1 sd iy
T wesp
Ea—1
AT A7
A %A
R

wcspInitialValueActivation

|Ioff n

|Ionll

noff" (fTbvy)  FRE L7
) 314 2>
5 OHER
% 4T 9/
fibw
(wesp @
&)

wcspPhaseOneMaxtime

int

-1 (M| FR) il ¥ 7 2
Tz —X
BT 5
G
R
(wesp @
H)

wcspPhaseTwoMaxInterval

int

-1 (JEAIRR) fige 5 H
(EREA
11 S
(wesp @
)

SIMPLE~¥ =27 )l
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& 75 &R T 7 AV ME Bk

wcspRandomSeed int 1 ail ®o%E
oo fE
(wesp)

wcspthreads int 1 wesp D
DIZTE(453
DAL >
N ¥ B RR
(wesp @
&)

wcspTryCount int 1 AL 2
HLTo
GIRCAEE
(wesp)

SIMPLE~NZa7Jb BB NTT -8B T L



MPS77A )V LP7 74

Numerical Optimizer {& MPS 7 7 4 VIEX TRtk S N7 BHEMEZ I 2 &3 TEET. a<x >
K74 v ToffEEER, UTo@) 3.

prompt¥% nuopt 7 7 4 V%

B, KBEEGHEEZIR L7 74 VES 272054, AEVHHEICHETLIIS =5 ET AT
R H D 3. oA, UTOXHIKAEIT< Y K nuoptod 2 FEITLTLZE WS, 2721, 32bit
~ ¥ vk SR O4A X nuopted 1FFEITTE FHA.

prompt% nuopt64 7 7 A V%

EREBIOLE, WIRTHP.1p THALT7 74 VELP 774 VIEXE LT, ZNLUSL% Free-MPS 7 7

ANVERE L TRiArrATT.
AR RIA TG, 77AVERE AT a Y E LTRET A I EHAWETY. 20

7 7 A VIR TR S Ty

Fix-MPS 7 7 £ VERX TRt A AL EGICEUTOIHICLET

prompt% nuopt —fix-mps 7 7 4 V%

Free-MPS 7 7 4 WIER CitARALGHAICIZU T L H)ICL 7.

prompt} nuopt -free-mps 7 7 RZZ

LP 7 7 A VER THAALHGICEIUTOLHICLET

prompt?% nuopt -1p 7 7 4 V%

IVAR MPS 771 )VICxe 5iR%ELHAN
MPS 7 7 A VIH B3RIR T~ > F nuopt & AT 5 & BRI FHSED AT A FR S NE T

prompt? nuopt exl.mps
[About Numerical Optimizer]

MSI Numerical Optimizer x.x.x (NLP/LP/IP/SDP module)

SARBCTIIRFET< > N nuopt ICBILCTHALTHBY 925, nuopt6d TH nuopt & FFRDOKERE (X7 a3 V&) & THIHWA
ETET.

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with Netlib BLAS>

, Copyright (C) 1991 NTT DATA Mathematical Sy

[Reading MPS file: exl.mps]

£178 MPST7AL-LPI7A)b

stems Inc.

MPS_FILE_NAME exl.mps
PROBLEM_NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b
[Problem and Algorithm]

NUMBER_OF _VARIABLES 3
NUMBER_OF _FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
[Progress]

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

<iteration begin>

res=2.6e+001 .... 1.6e-004 . 3.9e-009

<iteration end>

[Result]

STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10.5
ITERATION_COUNT 7
FUNC_EVAL_COUNT 10
FACTORIZATION_COUNT 8
RESIDUAL 3.903545017e-009
ELAPSED_TIME(sec.) 0.00
SOLUTION_FILE exl.sol
COWIIH LT OfRG

[Reading MPS file: exl.mps]

PROBLEM_NAME(TITLE) examplel

SIMPLE~YZa7)L
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ROWS 4
COLUMNS 3
NONZERQOS 11
OBJECTIVE f
RHS b

lEMPS 7 7 A VEGiAA_L A ¥ 5 T2 — AP EDA Yy =TT, MPS 7 7 A VO NAME 7 ¥ 3
YZHBH A MIVexamplel, ROWS £ 7 ¥ 3 » TIRE SN/ 7O (4), COLUMNS 7 ¥ 3 » Tlg
EENTERO 3) LRIEFER (1), HHEE IO (F) L4BI~0 (B) 2/RLT
Wi

VAR 0 RE#E 1 713 SIMPLE € 7V IZ%F L C Numerical Optimizer Z @M L7235& ML TY. #FLL
I3 AR TEL 2R,

MPS 77 1 JLRULP 77 1 ILICHT 3BT 7 )b

nuopt | XEMAET LIS, BT 7 AV LET. o Zid b7 v T XA EIERICBIT S,
ZH B (BB L ORI, BHEH (Y FY 754 R) O ShTwEd. 774
WA T 7 A VO % sol ICEZ72d DAMER SN E T, FHLLEIERO NV —IVICH] - T
77 ANVDAHPRESNET.

ART7AIVE BI7ANE fwE

exl exl.sol

ex1.mps, ex1.1p ex1.sol - LA s0l 12

ex1.4.mps, ex1.3.1p ex1.4.s0l W iED. LLFED B A3 s0l 12
/nuopt/samples/ex1.mps  ex1.sol ISZAZGIT S e v

MPS 77 1 UICHE 3/85 X— FBE

MPS 7 7 A WK LTh, NIA=FZHTEMRELZTLHIENTEET. MPS 7 7 4 WITH
FTAHEREINT A= TIRET HI21E, 78T XA —% 7 7 4 )V nuopt.prm & I\ 5 HiEDOADHRAE S T
WEYT. MPS 7 7 A MIZHAED/ST A= LT, UFREEShTwE .

o /MU, IAILDIRE

MPS 7 7 4 W ir bk A 7R %2 H RO R/MURTE/E A LRTEO W e L T#EL & iR
ELET. MPS 7 7 4 VOMMIREEIIR/METT DT, wmALEE LTI, HRMICH
ETHUENHY FT.

maximize

o KHlT N4
INSHIEMPS 7 7 4 VHIZHEE D RHS/BOUNDS/RANGE/H B EATA S B & &, EBROFET

SIMPLE~¥ =27 )l BB NTT -8B T L
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HwsbozfEsE L 7.
F7 4NV N TREMACEL-D DL 5.

mpsfile:rhs = L4  (RHS TNV 4)
mpsfile:bou = 74 (BOUNDS T NIV 44)
mpsfile:ran = XF4]  (RANGE 7 N)L4)
mpsfile:obj = LFH]  (HWBIEAT 7 NV 4

FRICALTEYT L 9NV 2/HOL DR FEAE L ZWEEICE, DToX )z —rHhEnh
ES

(MPS FILE 13) Specified rhs: RHS 7 — % 7 N\)V not found
(MPS FILE 11) Specified bound: BOUND 7 —% J“N\)l' not found
(MPS FILE 15) Specified range data: RANGE 7 — % 7 “N\)l not found.

(MPS FILE 12) Specified objective: HIXRIEAT4 not found

MPS 7 7 1 LD E{FH
MPS 7 7 A WIXIRD X 9 % — ML ORI/ KEHHEZ LA T 57200 DTY.

w/NmRKAL f(x)

& c, <gx)<cy, i=1,--,m
bLjSXijUj, j=1,--,n
L Gex? jelen

ZIT f(x), gix) E=KEET

1
fX) =cixr +caxa+ -+ Cuxy + zxtHox

1
t
gi(x) =anxy +apx; + - +apx, + Ex Hx

EEINTT.
MPS 7 7 A WIEMPS 7 +# —< v h EFHIEN AR T, ROEREZELBLZZDSDTY.

HIBIE, HIR KOS DRE ¢),a

HlFR o LR cL,» cu,

HRE%, Hl# 5D Hessian DEFE  Hy, H;

ERO TR by, by,
RO Wl X0

RIZ2T7NVTIEMPS 774 VD7 5 —< v MIT 5 ERITABRT, BARKZBEIIET
%5 MPS 77 A VOMIGELBRT ZICHOET. MPS 774 V7 4+ —< v FOFEMZE ZHrE O F I
nuopt-support @msi.co.jp F T I { 723\,

SIMPLE~¥ =27 )l BB NTT -8B T L
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ML 4xp - x3 + x?

1t X1+ X4 =4
X1 +2x% —-x3+xx0 <10
X2+ X3 >2
x;1 >3
4>x>1
Xx3,%4 20

IE x%=4x"=2

0% x%=0

WiZ EFe o RGN EZ B L7 MPS 7 7 4 VOBITY.

NAME SAMPLE
ROWS
E R1
L R2
G R3
N C
COLUMNS
X1 R1 1. R2 1.
X1 C 4.
X2 R2 2. R3 1.
X3 R2 -1. R3 1.
X3 C -1.
X4 R1 1.
RHS
B R1 4. R2 10.
B R3 2.
BOUNDS
LO BND1 X1 3.
LO BND1 X2 1.
UP BND1 X2 4.
HESSIAN
X2 X2 2.
R2
X1 X2 1.
INITIAL
X1 4.

SIMPLE~¥ =27 )l BB NTT -8B T L
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X2 2.

ENDATA

AN LP I 7MIVOEFGIET 7AIVT A=Y b

LP77A40VEE, TiHDES) L 7+r—~y P THMHWMELZER LD DTT

MIN
2x1 + 3x2
SUBJECTTO
x1 + x4 = 4
-x1 + x2 - 0.5x3 <= 10
x2 + 0.25x3 >= 2
BOUND
x1 < -2
GEN
x2
END

Z Z Tl Numerical Optimizer 256 L CTWALP 7 7 4 V7 4 —< v MIOWTHiHICHBHL 7

17.5.1 6aaRAl

2%, HryB, #HKoAmcHWwS ZENTEELFIELUTHE) T,
e TNVT 7Ny b a-zA-Z

o B 1 0-9

o Bl L IM#$U&/, ;70 {301

4x2

DL Bt x2 Oy EAAE AT 4xx2 EFERLFET.

1752 XYV BRMEZET

\PHOIFRETRZaAX Y MELEY. T2, ETEHARITL I

17.5.3 FRAAN—ZABIUHXHDBYT

"ROAER B S OER AR v RldiE, MEMRL I3, hoddTid, FAAR—Z LRI
b 7.

SIMPLE~¥ =27 )l BB NTT -8B T L



175 LPI7AIDEMKBIET 7T+ —< v b 173

1754 Ip 774 ILODEi

FOEHE T R 2 W RS A F O RLaR I DL T 0l ) T

1. ML (ARg])

2. HIYBI %

3. il aX

4. BER S (BT

5. KA (AET)

6. PIIME (FuEwT)

HHIOWNEZ, WIS HIREEFTED SR L2ROFT2 Stk LET. HREIRT - /L
TrERMVETA. HELBRI D> 72512

END

LT A MENH ) 9. KELED Ip 7 7 4 VO OWTOHITIZ, Fitoim) oHX % H
WET

o[ 1:[1NIZAMEHE

e(a,b,..)ab .. DT

o { Trx I (FNOFE KL

e number : Efii

e name : Z4Hl

e term : (number, [number] name [ ([ * ] name, "2) ])

e expression : [(+,-)] term { [ (+,-) term ] }**

HIBEIC BT 5 EBHIT 1 DFTH

17.5.5 RiIERE

TR prob, problem

17.5.6 BHEEI

= N e e C . . . .
}E87RiE  minimize, maximize, min, max, mininum, maximum

s

[name:] expression

name FIED P AR— 2 FFARIEL 3. name 23EBE S N7z H "0bjective" DS H B % &
) ES. ZRAERRRT HLEICIE

0.5 x172 + 6 x1 x2 + 2x272

L

SIMPLE~¥ =27 )l BB NTT -8B T L
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+ [ x172 + 3x1 * x2 + 2x2 "2 ] / 2

LRt L9

17.5.7 #lI¥zCER

AN subject to, subject to:, such that, st,s.t.,st., subjectto, suchthat, such

LN

[name:] expression (<,<=,=<,>,>=,=>,=) number

name i DY A R— ZIZFHARIZL 3. Name 2SEME S N 7354 co (BIRAITRD "pslf X 44 &
0 FET. %G - S5 AUEOMICEITERATIIVITEEA.

17.5.8 1BFRFRHGE

18715k © bounds, bound

3

number (<,<=,=<,>,>=.=>,=) name

name (<,<=,=<,>,>=.=>,=) number

number (<,<=,=<,>,>=.=> =) name (<,<=,=<,>,>=.=> =) number
name free

(-inf, -infinite) (<,<=,=<) name

name (>,>=.=>) (-inf, -infinite)

(inf, infinite) (>,>=.=>) name

name (<,<=,=<) (inf, infinite)

GG ENEN<=, =>EMRL 5. BERFMICBNT, ERHLZERITI—LARD) F. LAYE
&, REEOHA I E+int LB SNT T, FRESRBEEOE A

1. 52D 0 Kl Cdh A iX-int

2. Z) THRVEEO

LikwasnEd.

17.5.9 ZE#HEIE

3

{name}x*x*

N : generals, general, gens, gen

FORFEISHE S AT OB —BEBERE LI T, BRAKMNZ 52 T WARIY LT, BR

SIMPLE~¥ =27 )l BB NTT -8B T L
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k% [0, +inf) E LT .

eREE - integers, integer, ints, int
R he AR OER A BHAERE LET. BRFMESGZ 0N TuRwEE, BEREM% (o,
117&LET.

| o P—= . . . . . .
}87RiL  binaries, binary, bins, bin

FRRGERICHE C AT DL R % 0-1 BBERE LT

17.5.10 #)HA(EER

F&/REE ¢ init, initial

e

name = number

17.6 530t nelhYe

MPS 7 7 4 WIZHBWT INTORG” ¥ — 7 — THE L 2B BE R LT, HEREMPHZ 50w
ik 01 BEEKEHEL, SHREEZFITLET. £72, MPS 77 A VB LULP 774 VOWTh
WZOWTh, TRtV —VSEH s T T

o MREDOAMHRE SNz Hsfy, EFEi+int LT 5.

o PFEDADHRE SN E, TR0 R THILUX T HEA -inf &5 5.

o PREDOAMIRE SNzHE, A0 ETHIUETRMEEZ 0L T 5.

IVAVE MPS 77 A ILB&ULP 77 1 ILNDER

17.7.1 HERGE

E7Y) ¥ 75 SIMPLE # HHWTET IV T 7 4 )V ZEalk L721%, mpsout, mpsout_e ¥ 7213 1pout &
WO BBEIFCIT 2L oT, YATLONERZMPS 7 7 A VBRI THNTHZ L TES
3. mpsout DHHE 1L Fix-MPS 7 7 £ )V & LT, mpsout_e DHfid Free-MPS 7 7 4 V& LT, 1pout
DHBEFZLP 7 7 ANVELTHANLET. EFVT7 74 V&, #E CER) FHERED 2wz Rk (%
¥ FHEETH 2 L sH D £7.

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

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

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

£178 MPST7AL-LPI7A)b

ks e LTHR Y.

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

17.7.2 MPS 77 A ILNORIREEREE AR DER

i Tk X72 MPS 7 7 4 W ~OEHERE 2 W A5E121%, UTo
o B, BB

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

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

B D4TH & SIMPL
KD X HIZMPS 7 74

HICEBZTHLENDHY I

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

VARIABLE NAME (MPSFILE - original)

X1

var[1]
X2

var [2]

FUNCTION NAME TABLE (MPSFILE - original)

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

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

SIMPLE~YZa7)L

27 ) 7).

MRS NTT FT—FHIEVRT I




0-1 B DG 2 ML

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

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

o ALK BB D FKBL

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

18 ER e wes

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

x,x>0

EETEEEAD, -1 KA EZRDIIITEATZHT, TNHBEKEERBTEET

Variable x,y;

IntegerVariable d(type=binary);
Parameter M;

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

X - M¥(1-d) <=y <= x + Mx(1-d);

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

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

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

EEE] zsznonssstoxy

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

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

M = 10000; // FEFITKE HH

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

Mx*(1-d) ;

- Mxd <=y <

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

SIMPLE~¥ =27 )l BB NTT -8B T L



Numerical Optimizer/SIMPLE FAQ

RETIL, P 2 Numerical Optimizer (2722 LT Wik 2 F Lo F Lz XM
7 FAQ IZBY L T, [Numerical Optimizer/SIMPLE =2 — h U 7))V ] 2 TS 7280

BEEN mmivgsTs—

ETFTNVORIEROE )RR ENASTVRWTL &) 2. ZREIEZ 52 2w e oo &
RSN ETOTEHOH ) FIXFE/ NS LT — DR ER D 7.

Variable x;

1/x >= 5; // FEH/IBET T —DEKF

log BUIC0ZH5ATLE o720, FE/IMET I - o TLIVEY.

Variable x;

log(x) >= 3; // WFE/NEE T T —DJEA

%8B, BEICOMEEZ 5 25 L TIE 5.1 287 9 X Variable R 8§ T— % 77 A V2L T
S72E W,

192 EE0ETL

SIMPLE i C++% W TEREINTWE 0, BB W iETonEBHREMRInTL
FWET. HIzIE, ROBPITIIERaIZ1/6FHELEL) ELTWETH, EBEIZIZoNG52zoNT
LEWVFET.

Parameter a;

a=1/6; // ODVREIND

1/6 52 5121&, MATREART 2 L8 H ) 7.

Parameter a;

a=1.0/6.0;

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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EEE] meeiricmsaTs—

19.3.1 —XT0&Es

WFHNHBREGDOEETH L5613, WHIICRAT LIRS 7V T +— b THGLENDH ) 7.

Set S="p q"; // XTHIDEEHK
Element i(set=8);
Parameter a(index=i);

a[llpll] = 2’

19.32 ZTXRTDES

TIRTEDORTEZFHOWA, AN T ABICIZN R DOESDOEZEIPLTFYNTH 502\ hh
bo3, 2R Y TN 3 — I THLLERH Y T
—&BIZ Element VEFEMNFE L TV AEESIIERZ Ty TNV 5 — M CTHELEREID ) THA.

Set S="p q";

Set T="1 2 3";

Element i(set=S), j(set=T);
Parameter a(index=(i,j));
al"p,1"]1 = 2; // "THE
al"p",jl = 3; // p DA"THT
ali,jl = 4; // "CHELRSTRW

19.3.3 =X EDEZES

=RV LT FRROYE, —HIC Element DVEHEMNIL TV A ETH-TH, Y DHFRIFIC
RV L ORISR LA, YTV k— M TR LENH D £ 7.

Set S="p q";

Set T="1 2 3";

Set U="r s"

Element i(set=S), j(set=T), k(set=U);
Parameter a(index=(i,j,k));
al'p,1,r"] = 2; // &KZE CTHE
al"p,1",k] = 3; // —ip" CHLs
al'p",j,"r"] = 4; // LFDOHTHE
ali,"1,r"] = 6; // —H"CTHE

SIMPLE~¥ =27 )l BB NTT -8B T L
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ali,j,"r"] = 6; // XTFDOHA"THE
ali,1,k] = 7; // "CTHE %R TRW
al"p",j,k] = 8; // XFOHA"THE
ali,j, k]l =9; // "THI R TRV

SIMPLE~NZa7Jb BB NTT -8B T L







Numerical Optimizer/SIMPLE/
mknuopt D L7 —/EHKE Xy L —T

m SIMPLE DI S—/8&E X wt—

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

I

B
do U

IS—Ayt—o

B

—_

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

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

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

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

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

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

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

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

10

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

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

SIMPLE~NZa7Jb BB NTT -8B T L
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I5— | I5—Av&—%

&S FiEA

11 (SIMPLE 11) In datafile, Around c’s definition: Expected data instead of d.
(SIMPLE 11) T—% 7 7 A VD c DEFRDFEIZBNTAdEHDEIAHIZET—F 2L
Tl%) LA
T=F 77 AMIBNT, BFEFELF TV 27 MIRASNEZNE GF5ofifl) (2l
AT dA.

15 (SIMPLE 15) Internal problem in SIMPLE.
(SIMPLE 15) ¥ A 7 A NEROMEME X £ L 7-.
SIMPLE ®OWNFHBL 7 — 2S5 & ¥ L7z, (nuopt-support@msi.co.jp ~BHIHE { 723 \.)

18 (SIMPLE 18) Internal problem in SIMPLE.
(SIMPLE 18) ¥ A 7 AWNFROMEDEE £ L 7.
SIMPLE WL 7 —A%E X F L7z, (nuopt-support@msi.co.jp “NBHIHH L 7ZE )

19 (SIMPLE 19) No auto-assignment performed for constant set.
(SIMPLE 19) HEIMCAIC L > TEHR SN L VERTH D 5.
(Bh) @F 25 HEEMATOINLYETTA, HEENEPEBHEEGTH LD TITD
NERFA. (Set ZEFHRT B, superSet ICEREAEELIMETHLIDEERX Yy -
PHNLT.)

20 (SIMPLE 20) In datafile, Around ¢’s definition: Can’t match the pattern "from ... to".
(SIMPLE 20) 7— % 7 7 A )V ¢ DEFRDHALIZHB VT "from ... to" FERDILEEAIEL
HYFHEA.
T =% 7 7 4 VI from/to DEMEFL T "IN FE L7225, fromto BIRT —IZ%->TWw
IEA.

22 (SIMPLE 22) In datafile, Around c’s definition: Number of values not matched with the index
dimension of set.
(SIMPLE 22) 7—% 7 7 4 VD ¢ DEZRDFEICB N THRZORKE ETNVHOEESDOWRIT
PEHLIEA.
T=8T77ANVHT, 247V 27 MIRASNLZNED["OHIZHNS Element O
BBZDF 7T 27 FOEFKOD index DFEHF->TWEHA.

23 (SIMPLE 23) In datafile, Around c’s definition "..." or ".." appeared in the head or the tail.
(SIMPLE 23) 77— % 7 7 A VD ¢ DEFDFALIZB T " T3 " AERD SR
RIZH b L7
F— 8 % BT LFHIOIIEF 72 IE KB from/to DEMETL G/ A BlbILE L7

24 (SIMPLE 24) Attempt to find the maximum of an empty set.

(SIMPLE 24) ZZ 50 bl REFRZRD LI & LFE L7

ZZEEDPORRNELZERDL ) E LTI T,

SIMPLE~NZa7Jb BB NTT -8B T L
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B H

do

IS—XAvyt—7

SitBA

(SIMPLE 36) Sequence is empty.
(SIMPLE 36) Sequence 2’22 & 72 > TV E .

%1l Sequence 2322 T .

(SIMPLE 37) Only one-dimensional data can be specified as Sequence.
(SIMPLE 37) Sequence DFEIE 1 IRILDT—F I > THRITT.

5| Sequence MEFK (HF) W dim=1 DAL %252 F L7,

39

(SIMPLE 39) Sequence data not matched with the format: "first .. last, step".
(SIMPLE 39) Sequence ® AJJ 7 — ¥ JEaiid "BIGEEF . #& THEHR , Wo " TRITE%R ) £
TA.

%l Sequence DEFHK (HE) T, WADME, FIOREOME, B (default=1) DWVTH
T TWET.

40

(SIMPLE 40) Inappropriate operation on Sequence.
(SIMPLE 40) Sequence (23 A1EL  Z2WiEHHE 2T b g L7

5 Sequence IZxf L CHERY A 2789 & LE L7

41

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

46

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

ZEHP DIRREHRZRD I ) L LE L7

47

(SIMPLE 47) Note: No auto-assignment performed for Sequence.
(SIMPLE 47) Sequence (ZX} 3 4 HEIfC AT b A,

() WE 2 O HEREMATONLGETT 25, HBEEMED Sequence D TirbLE
TA.

49

(SIMPLE 49) A call has been made to an inappropriate function.
(SIMPLE 49) 1L L < 2 WBBIF O LMT e b T L 72

R 72 BRI OV L ST b L 72,

53

(SIMPLE 53) Operation between elements of different dimension.
(SIMPLE 53) ##& 03 7% 5 R &2 Fof e L THEI T b T L.

JB L TWAELSDIRITTH R D Element O BIZHEDTHONLT L7,

54

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

(SIMPLE 54) Z RGO EFK I LT, RIEREENSINE L7

RICD 2 L EOBEFR I LT - FHRAREOWEBIEEIATHE T,

SIMPLE~NZa7Jb BB NTT -8B T L



186

ft8# A Numerical Optimizer/SIMPLE/mknuopt DTS —/Z& X v tE—Y

B H

do

IS—XAvyt—7

SitBA

(SIMPLE 55) The operation prev/next is only valid for elements in OrderedSet.
(SIMPLE 55) I 44 (OrderedSet) (28 F N2 WEFRIZXF LT prev/next i IIMHEHTE £
TA.

OrderedSet 7 7 A D X ¥ N TH % prev FER next BIEULT 1 & L T Element % H{
D E325 Z O OrderedSet I M7\ Element Z i L T X 7.

58

(SIMPLE 58) In operation s1-s2, s1 doesn’t include s2.
(SIMPLE 58) 24?55 s1-s2 T, s2ixsl IZHEFNTWEHATL .

HEEDES (s1-82) HEIZBWT, s2id st OETHERIIL>THIERA.

59

(SIMPLE 59) Fixed value ( b ) out of defined range of (a ).
(SIMPLE 59) 253 (a) ISR L CTEEENOME (b)) #MAL LI E L F L7

Element 23F D EHRFPHNDMEICEHE I NI ) L LTWET.

60

(SIMPLE 60) Inappropriate character[s] included in subscript.
(SIMPLE 60) IRF-CIEL K W FAE TN T T

WFEELTH) ZEDNTELRVWLERETN T T

62

(SIMPLE 62) Comparison between elements of different dimension.

(SIMPLE 62) 27 A RIL e FOBELZEOMICHEI T b E L7

JB L TCWAESDIRICHE % 5 Element [H 1B TLEAMTHILE L 72,

64

(SIMPLE 64) Constraint: subscript not matched.
(SIMPLE 64) #ll#13X (Constraint) ORFEH L A,

flFXORFT I —T7.

65

(SIMPLE 65) Internal problem in SIMPLE.
(SIMPLE 65) ¥ A7 ANFROBEDSEEE £ L 7=

SIMPLE ®DWFRL 7 — 252 % ¥ L7z, (nuopt-support@msi.co.jp ~NBHI L { 72E W)

67

(SIMPLE 67) Index error in reference of "XX" with index of dimension YY but should be with
index of dimension ZZ.

(SIMPLE 67) ZHi+ 77 = 7 b "XX" ODRFAHFIERY 3D Y 3. RIC ZZ ORT-% )
FARETTD, WILYY ORFFHT SR THFET

RADHBRFHEAROFIZH 547V 227 b XX IZIELWRFENLGZ O THWEEA
XX PR LEDOIERTRT T2

XX ISR TFE DT HLRERDISRTATON TV ARN

XX DERFDORICHNIE D

EV) T —ANELLET.
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(SIMPLE 70) XX used inappropriate manner.
(SIMPLE 70) XX DfEWIFIZER) 28 ) £

DUToBO XS IZHRTFOWMNCHER D L2564 L FT.

RADD EABTHN D BTHE D Y&y

sum(x[i],i)==p[il; D L HIIRBR L72HEG (L THZ & 57201 o 7R F 1 13464
THEZ )

74

(SIMPLE 74) Dependent subscript used inappropriate manner.
(SIMPLE 74) AR E S IZBWV THORFAMEAA L TV DIRTIE, TOEREL TV ERT L
—fICHNAQIXR ) A,

REPMMOBTIHEAFL TV BICHHDL T, HMTLrbEEI NV FMlbhE L
7z, (1 21X Element j(set=S[i]); & L TH S 3172 Element A%i b3, [FEE S N $12ff
bl EIcAELET.)

75

(SIMPLE 75) XX cannot be indexed.
(SIMPLE 75) "XX" IZiRFIfF T o FEA.

RADEBZHZF 7Y 27 b XX RIRFRLTHEHS SN TV EIPETF 2T TEDRK
LA I NT L7

76

(SIMPLE 76) In assignment, dimension of object "XX" conflict.
(SIMPLE 76) f AZ N TW 53 "XX" DIRF-DRITCICFIERDH Y 5

RADEDZHZATT =27 b XX HEE SNIZEEGDRITEE ) RITDFRETF 2 THE
DRERLRADEINT L7

77

(SIMPLE 77) Index required in assignment to "XX"
(SIMPLE 77) "XX" DA IR FALE T

XX I NBHORTFEZMNITTERINTE T, AHT—D L ITIRFTFETIEZ 3%

78

ELEI)LLTwET.

(SIMPLE 78) Unindexed assignment to "a" is done ignoring condition. Use "if" to condition.
(SIMPLE 78) 2 "a" O RAIEAPRTAT 5N TR T, FHXOBIZrrb 5
FThbhET. £UHFT 2103 LEflio T EE W,

(L) 0708, BT SN T v Expression DfLARERICHN TV E T,

79

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

(SIMPLE 79) iR F-DRICHE ) D THR L THRAE SN WEAEXLBHNF L.

RITOHE ) By EEF T B 50 Eh T L7

80

(SIMPLE 80) Undefined Element in Condition.
(SIMPLE 80) &I fEASRER DB T b E L7z,
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81 (SIMPLE 81) # of subscript mismatch.
(SIMPLE 81) iR FEOEMIEH L THA.
WP T AT =S h T L7
82 (SIMPLE 82) Subscript "XX" of "YY" out of range.
(SIMPLE 82) YY DIRFEMEFRIBITH B "XX" &% F L7z
F7Y 2l M O NRFOMED, TDEFRDBC (index=7) HIE I NIZRF O
DOHPH % 1T AW T L7z,
91 (SIMPLE 91) Operation between sets of different dimension.
(SIMPLE 91) 7% 2 KD EHR & FOREOMISEHE T b T L.
RHEORIT (dim) D R%HEEH THEI T 2bM .
92 (SIMPLE 92) No auto assignment performed for result of operation of Sets.
(SIMPLE 92) {#{ & A5 R0 AR S N5 T A HEBR AR T bl EEA.
(By) EH 7% 5 HEREMATT b N 256 TTH, HERENESEEHEORE (HEE)
THhoLDTITbhIEA.
93 (SIMPLE 93) Internal problem in SIMPLE.
(SIMPLE 93) & 2 7 A WNIRO AR & T L 72,
SIMPLE O L7 —H5E X F L7z, (nuopt-support@msi.co.jp “NBHIHHE L 7ZE )
97 (SIMPLE 97) No auto-assignment performed for sets made by "setOf".
(SIMPLE 97) "setOf" TE- 724 A1 2 HEIfC A T b TEA.
WE %O HEREMAMT b A 5E T 2%, HERBMNEA set0f DR TH LD TITbI
THA.
98 (SIMPLE 98) "from ... to" has been defined before data file reading.
(SIMPLE 98) "from ... to" 257 — % 7 7 4 V& G rALRiIC, EHxSNT L.
102 (SIMPLE 102) Set assignment: dimension conflict.
(SIMPLE 102) £ 51T AMRATESF OB L EBOEGOBERORITLIEH L EHA.
FARLORA (F72137 =5 7 7 A V5 OHRBR) OB, FHDOEEDEREDK
TLEEBOEEDEFZOR LG T EEA.
103 (SIMPLE 103) Set and superSet should have same dimention.
(SIMPLE 103) 72 5 KT % £ D84 %% "superSet" & L TEH S L E L 72,
REDORITLOE) FEFLICUEERzERL L) L LI L
(Set T(dim=2); Set S(dim=1,superSet=T); & L7355,
105 (SIMPLE 105) Argument error: aof band c .

(SIMPLE 105) 5 | BDMEa Db & ¢

7V xr PERROGTIBTT —TT.
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(SIMPLE 110) Argument: inappropriate use of "index".
(SIMPLE 110) "index=" %% - 72T I E T E 7.

F 7Y 27 MEFRRIZEMEG I H index AR 2B ICBINE L7z,

111

(SIMPLE 111) Assignment: rhs includes free subscript.
(SIMPLE 111) fA ADATBIZRETE L WVIRT2H D T L7

RADEHIIAEIZ R 5T (Element) 2VHINF L 72

113

(SIMPLE 113) Inappropriate assignment.
(SIMPLE 113) IEL { R WA TRb T L7,

ZOMDRAIZHT 57 =2l L.

114

(SIMPLE 114) Argument: Inappropriate use of "set".
(SIMPLE 114) "set=" 2%% > 72T S CwE 5.

A7V 27 MERRRITRIET I set AL L7

119

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

(SIMPLE 119) # 7Y = 7 b [iRTF] = XFHEWHIRALT, FH oIz " 12"
PHIhT L

TN RENERAT D, P OF G TH 2 LG DM & RADTELT ) 2SR TAT
ShTwFE L (CFHNCE2HE6~ORAZT I BIIE, F5omlicmERc %7
1B bNL L2 IELTWET. BIZIE, Set S; S[11="[1] a 1 2 [1] 3"; i
IR ET.)

120

(SIMPLE 120) Operators "+=", "-=", "*=","/=","4+4", and "--" are not allowed here.
(SIMPLE 120) {37~ "+=", "-=", "*=","/=", "++", & """ ZEHT LI N TEFEHA.

WA +=—==/=++ -2 AW+ 7727 MTEHALF L7

121

(SIMPLE 121) Inappropriate constraint specification: ( "parameter <= expr => parameter” is not
allowed ).

(SIMPLE 121) A%l T 7% Wiill#3% ( "parameter <= expr => parameter" ) 2MFEH SN F L 7-.

SIMPLE 23#R T & 2 WlIF RO CEfiati<= Ao= 2K, 28:0= X<= wH:0) 2338
nE L7

123

(SIMPLE 123) In datafile, Around c’s definition: Syntax error(around "d").
(SIMPLE 123) 77— % 7 7 A WD ¢ DEFRDFTIIBWTIEM LR 23 ) 3 (HED
H Y Z 5 3LTF ).

F—F T 7 ANDELT—TY. (F—F T 74 VEEHRTHEXIL, F—FOXTD";"
EEN) LgGAICAETET.)

127

(SIMPLE 127) String uncompleted ( missing a *"” mark ) .
(SIMPLE 127) N5¢4 7% String (" 232D $HA ).

e LTOXFHNDODRRT =12 > TWVEHFA.
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128 (SIMPLE 128) String is empty.
(SIMPLE 128) 7 — & LT H| 22 TY.
e LTOXFFNN2ETY.
129 (SIMPLE 129) String contains space(s).
(SIMPLE 129) 7 — & LFHNC AN F TN TV LT,
HE LTOXFINDOARNCENEFENTHET
130 (SIMPLE 130) Inappropriate cast from character to int.
(SIMPLE 130) LFA L HFEANDF v A2 oMb L7z
HEST, WFE2BFint ~NF Y A M HREPAELE L7225, RLE L.
131 (SIMPLE 131) Inappropriate cast from character to double.
(SIMPLE 131) 3LFH* 5 double ~NDF ¥ A FA7hbiE L7,
ST, XFEHF double NF ¥ A M LLEPELF L2, KL T L.
132 (SIMPLE 132) In datafile, Around c’s definition: Syntax error(around "d").
(SIMPLE 132) 77— % 7 7 A VD ¢ DEFRDMIELICBWTLEN LR 0D £ (HED
BN LD =ILFH] .
133 (SIMPLE 133) In datafile, Around c¢’s definition<> and following data unmatch.
(SIMPLE 133) 7—% 7 7 A VD ¢ DEFRDFFEIIB N T<> & 5l &kl 7= 2EL T
WItA.
135 (SIMPLE 135) Syntax error occured within [...] .
(SIMPLE 135) 7—% 7 7 A VD ¢ DEFZRDMFEIIBNWTT—FHFRXD [..] OFIZLED
FIEAZEA L L7z
T=8 77 ANMIBIL" [ 1"OTOERPLEL T — Lo TWET.
136 (SIMPLE 136) Syntax error occured within <...> .
(SIMPLE 136) 77— % 7 7 4 V@ ¢ DEFRDHEIZBNTT — & HRXD<..> O30
DT L T L7z,
T—=F 77 ANIIBITE"< >"OFDOERPLIELT L oTVET.
137 (SIMPLE 137) In datafile, Around c’s definition: Wild card in [] and following data mismatch.
(SIMPLE 137) T—=% 7 7 A VD ¢c DEZDTIZBT [ OHDOTIA VA= FEZD
BICH BT — I BAESTT.
138 (SIMPLE 138) In datafile, Around c’s definition: Wild card in [] and following data mismatch.

(SIMPLE 138) ¥—% 7 7 4 LD ¢ DEFHRDMPEIIBNT[[OFDOTIAL VI —FEZD
BIZHDHTFT— 7 BARBEETY.

SIMPLE~NZa7Jb BB NTT -8B T L



Al SIMPLE DIS—/&EXytE—J 191

Io—

IS5—Ayt—:3

SitBA

139

(SIMPLE 139) The result dimension of parameter must be 1.
(SIMPLE 139) Parameter O FAGFAIKIC | TRIFUEHR D FHA.

148

(SIMPLE 148) Argument: inappropriate use of "superSet".
(SIMPLE 148) "superSet=" 2% - 7235 I S T 7.

* 7Vl MEFRDIENED B superSet DM ERNIEDLINE L7

151

(SIMPLE 151) Set auto-assignment failed.
(SIMPLE 151) 51209 2 HEILARITE A,

AT 2 HEREMARM L T L7z, (B 2HREOHBNEMZITbRIXESOUEHR
BHEE LB DD X L2, TORGIIERESETDH HFOHBETHBBINA
TERVWHEIELET.)

159

(SIMPLE 159) No dual value: the model has not being solved or has been changed since last
solving.

(SIMPLE 159) dual fEiASEfEL TR A. EFVERV TR WDHINRZ RO 728, €7
WVEFRDEDY T L7

160

(SIMPLE 160) Empty data can’t be casted to double.
(SIMPLE 160) 25— % & double ~DF ¥ X s Hf7hbh L7,

FT7T 7 VOSBRI E RN L 724 RZETHDLDT, double NFr AT HIZE
NTXFEHA.

163

(SIMPLE 163) No current value for empty constraint.
(SIMPLE 163) #ill#)3X2322 7% & THlKIRNOMH (val) 2AF-E L A

HELZOATERIN T Z2WHIFRISH L TBIREZ#H~ L) E LI L.

164

(SIMPLE 164) Constraint "a" is empty and related value set to zero.
(SIMPLE 164) 22Dl "a" ICBE S 2fHIZ 0 L LTI T T

(L) HELZOATER SN T2 WEFRISH LTz fi~I ) e LT L.

165

(SIMPLE 165) Dual value of Constraint "a" is assumed to be zero (Constraint is empty or model is
not solved).

(SIMPLE 165) #ll#z0 "a" OB EHT 0 L LTS hEFT (—ELRFE2IT-o TR
A).

(L) SR L TV WIRBETIE, Constraint DB EHKEIZ0 & LTHAOIRET.
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167 (SIMPLE 167) Leftmost part of Constraint "XX" is used for output. contains more than two
constraints.

(SIMPLE 167) fill#J3 "XX" IZDWTIE R D LGB S 3 (2L Lol %
HGATHET).

() RN XX PEBERA SN ER O RO M I N ER (co =
x[il<=y[il<=z[i] &) ZATo7E, OO %3 % L BRMORADNED
bo L EOXIHT HSIEASM D EN T,

168 (SIMPLE 168) Objective can only be assigned once.

(SIMPLE 168) H [®9BI%k (Objective) 1263 A AIZ— D AN HETT .
HIBEBANORAZBENITE ) & L7z, (Objective 121 1 HOLADHRDFH S LT
£9)

169 (SIMPLE 169) Argument: "type" Error!

(SIMPLE 169) "type=" %% > CTflibiL F L7-.
7T 7 MEFREOREGT I type DIREN RN TH 5.

171 (SIMPLE 171) Inappropriate assignment to Objective: only "Objective=Expression” is allowed.
(SIMPLE 171) HRIEI%L (Objective) 12k AIEL K R WA THILE L7z, "Objective =
Expression" D AH R T .

HIBEI0 L TEB 2 &L 2 wAHA Sz,
172 (SIMPLE 172) Objective has not been assigned.
(SIMPLE 172) H B3 (Objective) 12K 2 MRAIAT bR TV ERA.
BTN EMH L (solve O IR IZRERD (RADTHONTww) HMBEKEZEL I L7,

173 (SIMPLE 173) Dual member only exists in Constraints and Variables.

(SIMPLE 173) BURHEHUE 2 fl# X & BB OW TS L X L LF L7
RN EZBINOF TV =7 PO dual fEEZ RS L F L7

174 (SIMPLE 174) Set data cannot be transformed to Parameter by .val .
(SIMPLE 174) $£& D1l (.val) %755 A — % (Parameter) [CZ L EH & LT L7
HFADOBUIRME val 2 EH Parameter [CZHR L L) & LE L7z, (IS LTHREGOBURAE
DI \L Parameter & FAfiICH) Z L IETEERA. ERLZV Y VT LD T HDRT
3.)

177 (SIMPLE 177) No lower bound for empty constraint.
(SIMPLE 177) fill#J: XD TRBRIFFEL TEA. #illf222TT.
HE LZOATERSINTORWHFIIN LT FREZ L) L LE L.

178 (SIMPLE 178) No upper bound for empty constraint.
(SIMPLE 178) fill#):X ERRIZFAAEL T EA. #2322 T
HELZOATERIN T 2WHIFRISS LT EREZHRL ) E LI LA,
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(SIMPLE 180) Argument: "from", "to" and "by" must be an integer type.
(SIMPLE 180) 5 %% "from", "to" 8 £ OF "by" &, int BITHRIINIER ) LA,

5] Sequence D EFHRDBFIZH L from,to, by ITWVITNHERIEZHET HLEVH D 7.

181

(SIMPLE 181) Argument: "from" is required in defining a Sequence.
(SIMPLE 181) Sequence % %39 A WFi21%, "from="{{EDLIHTT .

%l Sequence DEFIIBNET L from BN TV I EA.

182

(SIMPLE 182) Argument: "to" is required in defining a Sequence.
(SIMPLE 182) Sequence % £33 % FEIZIE, "to="fREN LI TT.

41| Sequence DEFHRIZBMEL I E to BHN TV T HA.

186

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

(2%:) #iPH Interval ¥ 7213%1 Sequence D EFIIIBMED 5L index 25BN F L 72

187

(SIMPLE 187) Argument: "dim" is ignored in the Interval/Sequence definition.
(SIMPLE 187) Interval/Sequence % &9 52, "dim="13HETE T A.

(45) #iPH Interval F 7213%1 Sequence DEFRITEMET £ dim 23BN F L 72

188

(SIMPLE 188) Argument: "left, right, oleft, oright" are ignored in the Sequence definition.
(SIMPLE 188) Sequence % 33 4 HlZ1d, "left=, right=, oleft=, oright="I3{fE T X FHA.

) ¥l Sequence ZEFKT H L X, BUL I left R LIFMBLI N T,

191

(SIMPLE 191) No assignment is allowed to Sets having both index and superSet.
(SIMPLE 191) iR & superSet % [MIFICFFD & 9 BB TAEEDOMRARXTE THA.
(7T =% 7 7 A VKHOADFFINTT)

NFE CTBEAEZFOHEEITNTLIRAZITBIE LE LA, (EXEoHEs L, Zor—
ATOEFEORAIEILEINTEY, HEEBMOAY»HFINTT)

192

(SIMPLE 192) Problem in solve() before solution process (no result)
(SIMPLE 192) 7 VT X A ELTROME GRS TERA)

Numerical Optimizer 2SHiLECTL I — &I LE L7

193

(SIMPLE 193) Problem in solve(): XX
(SIMPLE 193) 7V I X A ELTREOE XX

Numerical Optimizer 255t 5@ HIC LI %2R LFE Lz EIEIH D).

194

(SIMPLE 194) Problem in solve() (no result) XX
(SIMPLE 194) 7V T X L FEATREORE RERATE R A) XX

Numerical Optimizer 2355 @HIC T — 2RI LE Lz IR L).

195

(SIMPLE 195) Index with SuperSet error.
(SIMPLE 195) Index & SuperSet O 7& 7% [ .

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

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

197

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

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

198

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

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

199

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

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

200

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

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

201

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

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

202

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

T—5% 7 7 A VRIXFHIN THRBOMER 2R ... OBIN L3 AETY.

203

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

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

204

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

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

205

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

(s OB OREL LY, BICHES SN TV WESITH LT lock() ZIF0°F L7-.
BEDE lock) SNTWVAHEWV)MEkLEDT lock() DI — VIIAETT
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206 (SIMPLE 206) Locked Set "XX" cannot be assigned.
(SIMPLE 206) lock() S M 7z4EE "XX" IZRATbILE L7z
A XX % LockO) 2L oTHY Z LTWBDIZ, AN ThbIE) & LF L.
207 (SIMPLE 207) Auto-assignment mechanism try to add some element[s] to locked Set "XX" In
setting object "YY".
(SIMPLE 207) 7— % "YY" O EDKIZ, HEMLAT lock SN TV EES "XX" ITEFED
BmIhkoeLEL
HXX % lockQ IC&oTa Y 7 LTWBEIZ, HEfLAIL L o TH LWERINENS
NEHIELTVET. YYNDOT = REDHFICHESH ) 5.
208 (SIMPLE 208) Note: Skip auto-assignment to locked base Set in assignment to XX
(SIMPLE 208) XX DORF4E4 (lock ) ~O HEMC A IHIHI S F L7z,
Bh) A XX & Lock(O Ik oTH Y Z LTWABEIZ, HEMUAIL X o TH LW EEHS
BMINE)ELTVET (RERLL > THHRANF 2 v 7 DADE—FIZhoTWD
Bt omly).
209 (SIMPLE 209) Note: Skip assignment to locked superSet XX
(SIMPLE 209) XX @ superSet(lock 1) ~OLAIZIHI S L E L 7=,
() #4 XX % LockQ I2&oTHY 7 LTWaDI, A TbhE) & LFL
(RREICE o THBRANF 2 v 7 DARDE— FiZho TWRHEOHT).
212 (SIMPLE 212) User Termination(at Model Expansion)
(SIMPLE 212) . —¥|Z X % il (8 7 IVEER)
KOBERHOBHICL—FIZL 2L F SN E L.
213 (SIMPLE 213) Warning from solve(): XX
(SIMPLE 213) & 7 V4TI L
(%:45) Numerical Optimizer & ) 245 XX 2351 F L 7-.
214 (SIMPLE 214) Warning constraint#XX reduce to "YY" (always satisfied).
(SIMPLE 214) fill#130 XX 13 DU T O3 U2 Sl T "YY" (FI2i72 S b).
(Bh) XXX OREFOFR, YY L) BO®EIZhN72 SN HH#XpHNE L.
215 (SIMPLE 215) constraint#XX reduce to "YY" (never satisfied).
(SIMPLE 215) fill#38 XX i PLTF O3NSl T3 "YY" (FIZHi7z Sz,
X G 0 XX) 13 TYY] I8l T, LTI hienZ ehibhr XLz 216
EREFICHN TS
216 (SIMPLE 216) Trivial and Infeasible constraint appeared.
(SIMPLE 216) %12 Infeasible 72 HI#AH N T L 72,
XXX OEFHOER, YY LI BOB ST I LoTE awlllfXosing L
(ROBROFER, MEPETATRETHLZEWbD L), 215 ERKICBENET.
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217

(SIMPLE 217) Internal problem XX in SIMPLE.
(SIMPLE 217) ¥ A 7 A NEROMIE XX A5k & F L7-.

SIMPLE OWNERL T — XX 2% & F L7z, (nuopt-support@msi.co.jp ~NBHI S 7Z2E W)

218

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

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

219

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

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

220

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

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

221

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

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

222

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

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

223

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

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

224

(SIMPLE 224) In reading scalar "YY" from CSV file "XX", found too many (ZZ) lines for scalar.
(SIMPLE 224) CSV 7 7 AV "XX" 2B AN FF—% "YY" 2 db ) L LI LA, 2D
7 7 A VIIEEF ZZ T OB T35 ) £ 7.

() F— 8774 NVELTHZONICSV I TANMDNOANT—2E52 L5 LTW
AEAEIE, ATy FITUANE—ATTRIFIUIR ) FEAD, FRULEOITEH ) 5.
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225 (SIMPLE 225) Try to read data "XX" (with M index) from CSV file "YY" but it has too few(N)

preceding column(s).

(SIMPLE 225) 7 — % "XX" (RFDEM) # CSV 7 7 AV "YY" bbb ) & LTwE T
A, EMHNOFIRT LR DIETOHNNRNII LD ) THA.
T—=FT7ANELTEZOLNCSV T 7 A VDRI FORNRY TEA (RATOHK
BFHARDIELTVDEF TV 27 FOEENSHESINE T, TANLEZTRED £
TA).

227 (SIMPLE 227) Multiple data entry "XX" found in YY and ZZ

(SIMPLE 227) 7 — % "XX" IZDOWTOFLRBRASYY & ZZ \ZHEBAO») F L7

XX EWIHFTT 27 POWNEET—F 7 7ANVYY L ZZ BTl EE#RLEL
7o ZHPLEERIN TS ATV 27 MERATLILCICHNET. 231 FDOA v —
velbicEnET.

228 (SIMPLE 228) Field#N of the first row (index) is empty. In reading data "XX" (with M index , 2D
format) from CSV file "YY" .
(SIMPLE 228) 7' — % "XX" (iR F- DM, 2D F3X) % CSV file "YY" 7 5 AbHELFE

L7203, \MDITDT 4 =)V FNGERTE L TEDNS) 2322 TT.

XX EWIF T V227 +% 2D EXRTIFATYS & X2, BRAODIFIIZIR A FOIL DK
BRI EFRAD, 74 =V IFENDBZBIZHR->TWET.

229 (SIMPLE 229) Error from XX, this object YY is not scalar.

(SIMPLE229) XX D2 — V% {To724 7T 27 NYYZAA T TRHY FHA.

AT =T\t 7Y 27 MZ asDouble() (double fANDZEH) DI — N ZiTVE L7

230 (SIMPLE 230) In datafile, Around XX’s definition: dimension of element [YY] should be same as
others.
(SIMPLE 230) 77— % 7 7 £ VO XX DEFZDFILICE W THRF [YY] DRITLAM & F7z o
TwEy.
BTREF TV 27 P XXIIHT 27— 5 DWOT, YY &) TRl O ARICH R o
TVIET.

= [1] 3.0 [2 3] 4.0 [5] 5.0 ;
(ETFIVHOEFRLTINFEREINTZHE LS o= hshEd).
231 (SIMPLE 231) Multiple data definition found. This may cause performance deterioration. See the

message window duplicate items.

(SIMPLE 231) [l —®D 7 — % B{B DO EDH Y, N7+ =< ATHEZRLWHEEYRD
DET. BEHELAZMBIZOWTIEIA Y =T 2 LTS,

Ty O_HERNP—-OTOHLEHNTT.

options.multDataPolicy # 0 (77 4V ) % HlFTI—I1C% ) £3. 0 LSMIEET
5 EELOERERD, FTIMFILLIEA,
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232

(SIMPLE 232) Proxy object is used before set.Can be used only after declaration.
(SIMPLE232) # 7V = 7 FHREEHIICHbOILTVET. 7 V27 MIESLAEICH
HALZ0NEZRY) THEA.

BETAHHDF 7Y 27 b (Parameter, Variable 2 &) #OEZRICHHL T L7122

233

(SIMPLE 233) Floating point arithmetic error.
(SIMPLE 233) {# B/ MR BIs A5 L T L 72

Lo BRFEEOHBIC X ) FE/NUEE IS B W TSR L E L

234

(SIMPLE 234) XX is inappropriate as element in domain of DiscreteVariable.
(SIMPLE 234) XX & DiscreteVariable Ofii & L TA#EY) T

DiscreteVariable & Z® domain IH EF N WEHOB DOLEMAX L ER L 2HEITHES
nEg.

# 213 x @ domain A% {a,b,c} D & &,

Boolean (x == "d")

DX '>) (= (AVAS /El\

235

(SIMPLE 235) Problem in domain of DiscreteVariable XX ( should contain only positive integer or
string).
(SIMPLE 235) DiscreteVariable XX @ domain 25AN# ) T3 .

DiscreteVariable ® domain DHIZIER DBEE I LTI TH LLEX DY 9.

236

(SIMPLE 236) DiscreteVariable XX ’s domain has no element.
(SIMPLE 236) DiscreteVariable XX @ domain 232244 T

237

(SIMPLE 237) = is inappropriately used.== instead of = should be used to define equality
constraint.

(SIMPLE 237) = "A#EICfibh T ET. BZHL == 0@ ) TF. Xz ek
52 = A TR == HVE9).

X+y = z;

D EHNCHEAFROER =2 R > THO A EINTT.

238

(SIMPLE 238) = is inappropriately used in definition of Set.
(SIMPLE 238) £ AHEICB VT = BAEYIfEbN T T 3.

239

(SIMPLE 239) DiscreteVariable XX has no "dom" argument.
(SIMPLE 239) DiscreteVariable XX @ dom 51 AR E I N TV EHA.

240

(SIMPLE 240) DiscreteVariable XX ’s domain should not be indexed.
(SIMPLE 240) DiscreteVariable XX @ domain 2577 S TwE 4.
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241 (SIMPLE 241) Table/Parameter a is indexed by more than 3 DiscreteVariables.

(SIMPLE 241) Table/Parameter a 2% 4 2 Ll _.® DiscreteVariable TRFAFIF SN TV E T,

242 (SIMPLE 242) ResourceRequire "XX"’s argument "duration" have to be Set of integer
(SIMPLE 242) ResourceRequire "XX" @5 | "duration" 1M OELSTRIFNIER D TEA.

243 (SIMPLE 243) Constraint XX can’t apply to rcpsp.

(SIMPLE 243) #ll#) XX & rcpsp T3k ) FHiZHk T A.
repsp TR Z 2 Willl# al1diff, valgroup FEER SN AE I s E T,

244 (SIMPLE 244) ResourceRequire is not defined for rcpsp.

(SIMPLE 244) rcpsp % @i H 3 % D2 4L% 7% ResourceRequire SEFK I N TV I EA.

245 (SIMPLE 245) ResourceCapacity is not defined for rcpsp.

(SIMPLE 245) rcpsp % 3#i 1 3~ % D2 %7 ResourceCapacity 2SER SN TV EHA.

246 (SIMPLE 246) All ResourceCapacity’s arguments "timeStep" are not same.

(SIMPLE 246) %72 % ResourceCapacity D512 "timeStep" 1252 5TV 2 £ G526 —Tld
HY EEA.

247 (SIMPLE 247) resourceXXdefined at ResourceRequire is not defined at ResourceCapacity.
(SIMPLE 247) ResourceRequire T X LTV 5 & H XX 2% ResourceCapacity 12 EF S 1L
TwItA.

248 (SIMPLE 248) Activity is not defined for rcpsp.

(SIMPLE 248) rcpsp % @i H 3 % DIZLE 7 Activity BEFE SN TWEHA.

249 (SIMPLE 249) Immediate precedence use undefined resource "XX" .

(SIMPLE 249) 3% SN TV AR WK "XX" P EFT TR b TV 5.

250 (SIMPLE 250) mode "XX" used at Boolean is not defined.

(SIMPLE 250) Boolean TIEE L TWAE— F "XX" ZEHZR SN TV FHA.

251 (SIMPLE 251) Boolean times Boolean can’t use for rcpsp
(SIMPLE 251) rcpsp Tl —# D #ill#512 B> T Boolean [l L OFEIIFLAR TEX FHA.
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252 (SIMPLE 252) Activity is not different to startTime, endtime, processTime in Boolean
(SIMPLE 252) —# D fill#15.® Boolean & startTime, endtime, processTime DFE D Activity 2%
B0 I¥

253 (SIMPLE 253) Activities are same in precedence
(SIMPLE 253) FATHIFZ B TR U Activity 120 LBITRERDSG- 2 5 CTwE 7.

255 (SIMPLE 255) can’t use Activity for general constraints.
(SIMPLE 255) —# DO ll#712 Activity IZHWV SN EH A, startTime, endTime, processTime
R LCREBR L TL 728w

258 (SIMPLE 258) modeXXnot defined at ResourceRequire set to Activity
(SIMPLE 258) ResourceRequire T 2N TV AR WE— F XX 2% Activity 1252 HITW»
ESc

259 (SIMPLE 259) sourceActivity can use only defined Activity.
(SIMPLE 259) sourceActivity {& Activity % 5£3% L 72RO AR £ 5.

260 (SIMPLE 260) sinkActivity can use only defined Activity.
(SIMPLE 260) sinkActivity |& Activity % 5€3% L 72l A H sk £ 5.

261 (SIMPLE 261) Activity has index "XX" but mode has index "YY". (should be the same) .
(SIMPLE 261) Activity "XX" @ index & 5]%{ mode "YY" @ index & AS% 7% 1) 7.

262 (SIMPLE 262) Activity has index "XX" but mode is not defined.
(SIMPLE 262) Activity "XX" @ 5[$IZ mode 25iXE SN TWEHA.

263 (SIMPLE 263) Activity"XX"’s argument duedate "YY"’s index is inappropriate .
(SIMPLE 263) Activity "XX" @54 duedate "YY" @ index 235272 ) £ 5.

264 (SIMPLE 264) two Activities’ index are inappropriate in precedence.
(SIMPLE 264) 5647 HI#1® 2 D ® Activity [T index 2557 ) 3.
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265

(SIMPLE 265) Can’t set weight for precedence. convert to hard constraint
(SIMPLE 265) AT Hl#ICEAZ R ET 2 FIHR T A, BT had fillfy & LTibih F
‘é—-

B i)
=1

266

(SIMPLE 266) Can’t set weight for immediate precedence. convert to hard constraint
(SIMPLE 266) R EATHIFICEAZ R ET A FITH R FEEA. #IZ hard HlF & L THeD
nEy

(&

267

(SIMPLE 267) can’t use character for precedence’s time
(SIMPLE 267) JEAT % DR $8 L FH b TwE 3

268

(SIMPLE 268) index error between imprecedene and precedence.

(SIMPLE 268) IHHi AT HI# @ index & 48%E SN7/2EIRD index D3R D T3,

269

(SIMPLE 269) define resource for immediate precedence.
(SIMPLE 269) [H 5i 54T R IS EIRARE SN TV E A

270

(SIMPLE 270) index error between precedence and precedece’s time.

(SIMPLE 270) JeATHI# @ index & FFRIEE D index 23874 0 T4

271

(SIMPLE 271) index error between precedence .
(SIMPLE 271) SEA7H#) ORFAMMOBEFIMAF T 5 b D03 ) £ AMBOTRT L FIRIC
b THWEFA.

272

(SIMPLE 272) defined multi resources for one immediate precedence

(SIMPLE 272) 1 D O EFIEATHIFNCHEOEEIEE SN T E T

273

(SIMPLE 273) resource is not defined at ResourceCapacity "XX"’s argument.
(SIMPLE 273) ResourceCapacity "XX" D58 resource 735- 2 bNTWEHA

274

(SIMPLE 274) timeStep is not defined at ResourceCapacity "XX"’s argument.
(SIMPLE 274) ResourceCapacity "XX" D5 [$41Z timeStep 73 5-Z HNL TV EHA

275

(SIMPLE 275) ResourceCapacity "XX" ’s index is not same as argument weight "YY"’s index
(SIMPLE 275) ResourceCapacity "XX" @ index & 5[# weight "YY" @ index 23572 ) £
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276 (SIMPLE 276) mode is not defined at ResourceRequrie "XX"’s argument.
(SIMPLE 276) ResourceRequire "XX" @5 [$41Z mode 75-2 5N TV EHA
277 (SIMPLE 277) resource is not defined at ResourceRequrie "XX"’s argument.
(SIMPLE 277) ResourceRequire "XX" D5 |#Z resource 7352 HNLTWE A
278 (SIMPLE 278) duration is not defined at ResourceRequrie "XX"’s argument.
(SIMPLE 278) ResourceRequire "XX" @5 44|12 duration 235-Z LN TV EHA
279 (SIMPLE 279) duration is negative at ResourceRequrie "XX"’s argument.
(SIMPLE 279) ResourceRequire D5 [${ duration (ZHDEAH VLN TWE T
280 (SIMPLE 280) ResourceRequire has no data.
(SIMPLE 280) ResourceRequire {27 — ¥ DS E SN TWEHA
281 (SIMPLE 281) mode XX is not defined at ResourceRequire.
(SIMPLE 281) € — F XX 7% ResourceRequire IZFE SN TWEHA
(&) PHICRBEORMICZY) £
282 (SIMPLE 282) mode XX defined at ResourceRequire is not used.
(SIMPLE 282) £ — K XX 77 ResourceRequire ICEFHZR SN TV EFTAMbILTHEHA.
() PHICOEEORKICZ) 7.
283 (SIMPLE 283) resource XX ’s ResourceCapacity value is 0 at through TimeStep.
(SIMPLE 283) & XX D3& A7 ¥ 2 — VHIEIZ B> T ResourceCapacity DEAS 0 & 72 >
TV,
(L) MO RBOBERIZZR ) 7.
284 (SIMPLE 284) can’t use hard Constraint for rcpsp.
(SIMPLE 284) rcpsp (& —# D Hll#: % hard #ll#) & L TR FRA (T RELEAZE R
BWEDH Y 7).
285 (SIMPLE 285) general constraint has negative weight for rcpsp.
(SIMPLE 285) — ¢ D Hll#ICHOEADG- 2 5N TWET.
286 (SIMPLE 286) can’t set weight for general constraint when use tardiness.
(SIMPLE 286) #i ¥l iZ 1Liie/METIE— R O HlF IS EA L 5 2 2 FIT R F A (2T hard
fll# & LTHbET).
(s
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(SIMPLE 288) Objective completionTime has negative weight.
(SIMPLE 288) H iIBI% (IR R DIEED5E TR R /ML) OEAIZHDEAG- 2 ST E
‘é—-

289

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

290

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

(e

291

(SIMPLE 291) ResourceCapacity’s weight have to be positive value.
(SIMPLE 291) A K FRHFOEAIZO0 LD KREWVHEOAG Z 5N FE T (-1 13 hard HllF &
A EINTT)

292

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

(&)

293

(SIMPLE 293) use constraint which constructed by different Activitie’s precedence or only Boolean
when use tardiness.

(SIMPLE 293) 2 i /IMERE D — it ORI T 2 5 2 DD Activity D FEATERR D
Boolean DA 5 7% 5 fill# DA O HIF 3 FZ TEA

294

(SIMPLE 294) can’t use equality contraint. use two in equality constraint.
(SIMPLE 294) # {13 Ui /MU SE IR 2 4500 IR T e AL ASEXHIH 2 57 S
®ET

(B
=

295

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

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

296

(SIMPLE 296) can’t use constarint constructed by Boolean and Activity when use tardiness.
(SIMPLE 296) #4112 Ui /MU 1 — & D ll#93X T Boolean & Activity Z {RG 9 5 Tk
FEA.
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298 (SIMPLE 298) exist not indexing in rcpsp ’s Object(Activity, ResourceRequire, ResourceCapacity).
(SIMPLE 298) rcpsp D% 73 = 7 I (Activity, ResourceRequire, ResourceCapacity) (Z T4
H26NTwhawdordh 7.

299 (SIMPLE 299) resource XX defined at ResourceCapacity is not used at ResourceRequire.
(SIMPLE 299) ResourceCapacity T % S LTV % & XX 2% ResourceRequire Tl T
WIEHA.

(e

300 (SIMPLE 300) ResourceRequire "XX"’s argument "timeStep” ’s dim have to be one.

(SIMPLE 300) ResourceRequire "XX" D5 [ "timeStep" 12 5-2 5 HA13 1 Kor TR TR
DEEA.

301 (SIMPLE 301) ResourceRequire "XX"’s argument "timeStep" ’s val have to be integer.

(SIMPLE 301) ResourceRequire "XX" D5 [$L "timeStep" 125-2 2 £ HDERIZERTLRITI
%) A

302 (SIMPLE 302) ResourceRequire "XX"’s argument "timeStep" ’s val have to start 0.

(SIMPLE 302) ResourceCapacity D5 |5 "timeStep" 12 5-2 52 HADERIZ 04T ) ThiTh
%) XA
303 (SIMPLE 303) ResourceRequire "XX"’s argument "timeStep" ’s val step is one.
(SIMPLE 303) ResourceCapacity D5 # "timeStep" |25-2 AHEEDERIF 1 A A TR IFIX
) EEA.
304 (SIMPLE 304) ResourceCapacity "XX"’s val is real.
(SIMPLE 304) ResourceCapacity "XX" DMHAYEE T, BHICWOHETET.
(s

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

(SIMPLE 305) ResourceCapacity "XX" |25-2 HN/2HAZERO S OBH Y 3. EEIC
PDIETET.
(E&)

306 (SIMPLE 306) ResourceRequire "XX"’s weights are real.

(SIMPLE 306) ResourceRequire "XX" I25-2 HN72HAIZERDO L O2H ) £ 9. #HHKIZY)
DIETET.
(e
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(SIMPLE 307) General Constraint "XX"’s weights are real.

(SIMPLE 307) —f#DOH#H R "XX" 1252 b NI-EARAIEHOL O Y 9. BEIZYY

#BTET.

B i)
=1

308

(SIMPLE 308) CompletionTime’s weights are real.

(SIMPLE 308) H PRI (B DVEHEDE TR R/ME) 1252 S NF-HAIZERDO S 028

HYEY. BEZYVHETET.

(&

310

(SIMPLE 310) multi Objectives are defined for rcpsp.
(SIMPLE 310) rcpsp \2BW T HIBEESHEHER I N TV T.

311

(SIMPLE 311) Objecive type is minimize for rcpsp.
(SIMPLE 311) repsp {238\ T Objective {2 type=maximize 235-2 5N TV E 7.

H BB R MED AR R T7.

312

(SIMPLE 312) waring: Objective function and general constraint are not defined.

(SIMPLE 312) rcpsp (2B W T HMWBE S — oMb ERE N T E LA,

(&

313

(SIMPLE 313) Activity "XX" ’s argument mode is empty.
(SIMPLE 313) Activity "XX" @5 [#{ mode {252 5N72HEGIZEZDDL DD T5.

314

(SIMPLE 314) can’t define resource before condition in imprecedence constraint.

(SIMPLE 314) EHIEATHIFINICB W THRHRNOFICER 2B E T2 FHIIH kT A

315

(SIMPLE 315) tardiness only can use when define Activity.
(SIMPLE 315) tardiness (& Activity % 3% L 7zREO AEH R T 5.

316

(SIMPLE 316) ResourceRequire "XX" ’s argument default is negative.
(SIMPLE 316) ResourceRequire "XX" O 5 | % default [ZHDEN G- Z 5N TWE T

317

(SIMPLE 317) only completionTime and tardiness are set to Objective for rcpsp.

(SIMPLE 317) completionTime, tardiness LA#} & Objective IZFET 5 FIEH R T EA.

repsp & W 256 D H

318

(SIMPLE 318) ResourceRequrie "XX"’s val have to be non-negative
(SIMPLE 318) ResourceRequrie "XX" ICH D G- 2 SN TWE T,

SIMPLE~¥ =27 )l
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319 (SIMPLE 319) ResourceCapacity "XX"’s val have to be non-negative
(SIMPLE 319) ResourceCapacity "XX" [IZHEH DA G- 2 5TV E .

320 (SIMPLE 320) ResourceCapacity "XX"’s weight have to be non-negative.

(SIMPLE 320) ResourceCapacity "XX" DHEAIZHDEN G2 ST T,
72720, -113 hard ZEIEHIFIOBRICZR Y 7.

321 (SIMPLE 321) ResourceCapacity "XX"’s mode "YY"is uninitialized.

(SIMPLE 321) ResourceCapacity "XX" ®E— N YY QMK 2SHFETIEH D THA. (F)
BHEL T 723 W)

322 (SIMPLE 322) Tardiness is set to Objective but Activity isn’t set duedate. tardiness is canceled.
(SIMPLE 322) HRYBI%LIC tardiness 233 % S LT W E 94%, Activity IZ duedate 35-2 H
TwWIEtA. MlENRMEIZITPRIEA.

(s
323 (SIMPLE 323) (immediate)precedence contradicts.
(SIMPLE 323) (I5.10) JeA7Hl# O EATBERIC T IE S ) 5.
324 (SIMPLE 324) multiple resource are given to immediate precedence.
(SIMPLE 324) B AT HIF BB OEHE LG 2 ST E T

325 (SIMPLE 325) cannot use sourceActivity when use tardiness.

(SIMPLE 325) #f 18 1L /IMERELZ 1S sourceActivity I W A2 FIGHR T HA.

326 (SIMPLE 326) cannot use sinkActivity when use tardiness.

(SIMPLE 326) #1152 Ui /IMEIRFIZ 1 sinkActivity 1Z WA FIZHR T EA.

327 (SIMPLE 327) cannot use DummyMode when use tardiness.

(SIMPLE 327) #3132 1L /IME R 12 13 DummyMode (3 W 2 Sk T A

328 (SIMPLE 328) Activity times Activity can’t use for rcpsp
(SIMPLE 328) rcpsp Tl —# D ill#512 BT Activity WL O IIFEERTX FHA.

329 (SIMPLE 329) Activity times Activity.startTime can’t use for rcpsp
(SIMPLE 329) rcpsp Tl —# D Hll#I2 BT Activity & Activity.startTime DFE 5Lk T
EFHA.
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330 (SIMPLE 330) Activity.startTime times Activity.endTime can’t use for rcpsp
(SIMPLE 330) rcpsp Tl —# D ill#I3012 38> T Activity.startTime & Activity.endTime DF& i1
IR TE THA.
331 (SIMPLE 331) Activity.startTime times Activity.startTime can’t use for rcpsp
(SIMPLE 331) repsp Tld—# D fill# 312 B> T Activity.startTime & Activity.startTime DFg
R TE TEA.
332 (SIMPLE 332) Activity.endTime times Activity.endTime can’t use for rcpsp
(SIMPLE 332) rcpsp Tl — & D #ll#312 8> T Activity.endTime & Activity.endTime DF& I
R TEEHA.
333 (SIMPLE 333) Activity times Activity.endTime can’t use for rcpsp
(SIMPLE 333) repsp Tl — D Hill#312 B> T Activity & Activity.endTime OF& 135tk T &
FHA.
334 (SIMPLE 334) completionTime only can use when define Activity.
(SIMPLE 334) completionTime (& Activity % €% L 72FFO A CTE 5.
335 (SIMPLE 335) undefined Value XX at ResourceRequire is given to Activitiy.
(SIMPLE 335) ResourceRequire TEZE X LTV R XX A% Activity DFIHAEIC G- 2 S F
L7z
336 (SIMPLE 336) undefined Value XX at ResourceRequire is given to Activitiy.
(SIMPLE 336) ResourceRequire TREF S LT W24\ XX 2% Activity DFIIMEICG- 2 5 F
L7z
337 (SIMPLE 337) can’t fix mode for undefined Activity "XX"
(SIMPLE 337) L ST v "XX" IS L TE— FOREEZITAB) L LI L7
338 (SIMPLE 338) can’t give weight to fixActivity when set duedate
(SIMPLE 338) #3132 1 i /IMEIF IS fixActivity ICEAZ 5 2 2 F kT A
339 (SIMPLE 339) can’t fix endTime when give weight to fixActivity
(SIMPLE 339) fixActivity [ZHE A% 5- 2 7255 138 TRA OB E IR T A
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340 (SIMPLE 340) Mode Y Ywritten in Boolean is not in the Activity XX’s domain.
(SIMPLE 340) Boolean TIRE S N7z XX ZE— F YY Z# 2 FH0HRTEA
341 (SIMPLE 341) can’t give to modeOrder. convert to hardConstraint.
(SIMPLE 341) modeOrder #ll#IZEAZFZET HFIIM R TEA. BT hard #ill§) & LT
bhF
(&
343 (SIMPLE 343) two Activities’ index are inappropriate in modeOrder.
(SIMPLE 343) modeOrder fill#J® 2 2 ® Activity ] T index 2% 7% 0 3
344 (SIMPLE 344) index error between modeOrder .
(SIMPLE 344) modeOrder Hll# DHFTFIMOBRTIARLLET 5 0D ) T35 0MUORT &
FREICfbITWEEA.
345 (SIMPLE 345) can’t define modeOrder when use tardiness
(SIMPLE 345) #1132 1L /MERF IE modeOrder fill# % @R T/ A
346 (SIMPLE 346) two Activitie’s mode num given to moderOrder is different
(SIMPLE 346) modeOrder Hill#J125- 2 5372 2 DD Activity XX, YY OHL) 155 E— FOH
MR ¥
modeOrder HilfI1Z5- 2 57z Activity DHLY 9 5 E— FOEIZFELVLEDRDH Y £7.
347 (SIMPLE 347) can’t give same Activity to moderOrder
(SIMPLE 347) [il—® Activity % modeOrder Hl#125 -2 2 F TR T HA.
348 (SIMPLE 348) can’t fix XX’s endTime zero
(SIMPLE 348) #& THZ] % 0 \ZFE & $ 2 FHEH R A (XX).
349 (SIMPLE 349) can’t fix endTime negative value (XX).
(SIMPLE 349) Bil#GFZ] # A CTREE T 5 FHITH R F A (XX).
350 (SIMPLE 350) can’t fix endTime negative value (XX).
(SIMPLE 350) #& THi%] # A DM CHEET 5 F R A (XX).
351 (SIMPLE 351) can’t fix both startTime and endTime (XX).

(SIMPLE 351) BI#ERZ) & & 7RG oW )7 %2 B g 5 Fid ik T2 A (XX).
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352

(SIMPLE 352) can’t fix startTime over timeStep (XX).
(SIMPLE 352) timeStep % % 2. % W] D[ E 1347 7% ) FAH K T/ A (XX).

353

(SIMPLE 353) Activity list is not initialized.
(SIMPLE 353) fE3 U A b 352 5TV 2w Activity %% 0 3. HEI TR 21347
bhEdA.

(B

354

(SIMPLE 354) initialized Activity XX can’tbe YY
(SIMPLE 354) #IMl25- 2 572 YY % XX 3 5 FA

355

(SIMPLE 355) can’t give negative weight for fixActivity
(SIMPLE 355) fixActivity ICEDEADLG-Z 5NTVWET

357

(SIMPLE 357) XX’s time is fixed to a real number. omit to integer number.
(SIMPLE 357) XX ORRI2SFEHOETHEE N TV ET. BRICLDONTT.

(e

358

(SIMPLE 358) can’t set initial value to "XX".
(SIMPLE 358) XX \ZfIfEZ AT 2 TR F A

359

(SIMPLE 359) Inappropriate order’s are given to initial value. give order’s which start from "1" to
all Activity.

(SIMPLE 359) #IMEIC5- 2 S N MEFEDAIE TS MEFIE 146 F ) TETO Activity 128}
LEZTFEW,

361

(SIMPLE 361) can’t set defaultval for ResourceCapacity "XX .
(SIMPLE 361) ResourceCapacity "XX"Z defaultval % i%€ 3 2 Fi3HRk T A.

defaultval |& ResourceRequire 7 7 AZDAFRITT .

362

(SIMPLE 362) can’t decide timeStep.given empty set to timeStep
(SIMPLE 362) A7 ¥V 2 — VHIAEE ) A, timeStep 1252 LN EEHREST
2

370

(SIMPLE 370) The index dim of the Matrix "XX" should be 2.
(SIMPLE 370) 1741 "XX" D EF G X 72 RFEORT- 2 KL TIEDH ) TEA.
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371 (SIMPLE 371) Inappropriate index dim of the Matrix "XX" or its Element. Now its index is dim
Y'Y, but should be ZZ (as Matrix) or MM (as Element).
(SIMPLE 371) 1751 "XX" (RFDWIC 2Z) 12, KILYY DFETEAEETT. 175ek%t
BYO%RS, WFEORITIF 2212, ERZH/TOLS, IRFEORITIE MM TR IFNER D
FHEA.

372 (SIMPLE 372) The Matrix "XX" is null. The SDP constraint on this matrix is ignored.
(SIMPLE 372) 741 "XX" 1222 T, ZOAFNIR 2 IEEMERIF MR ST 4.
(B

373 (SIMPLE 373) Weight coefficients of the constraint "a" is inappropriate.
(a: Quadratic b: Linear) = (XX YY).
a and b both should be non-negative.
(SIMPLE 373) filfy5 "a" &7 A4 MREAAIETT. (a Kb —&K)=(XXYY). ab s d
WKCHFEZFIETRITNER ) $EA.

375 (SIMPLE 375) count/max/min/argmax/argmin contains DiscreteVariable.
(SIMPLE 375) count/max/min/argmax/argmin 7% DiscreteVariable % HEATWVWET.
count/max/min/argmax/argmin 75 DiscreteVariable % & tr 3 % Hill# X/ H B B o % 7
W9 2 LI TEFHEA. 0-1 D IntegerVariable (type=binary) D AT HETT .

376 (SIMPLE 376) 1st argument of count is inappropriate type.
(SIMPLE 376) count DM DFIEAS, [ <=1 X [<= E8] H 5\ 1& [EB >=] K [>= &
U OEEZ L TnET.
count DRMDGIBOXDEAHEL TV B DLELED 7.
R <= K <= EH
R >= KX >= B
DHHWHETY (L, FTRISHYT 2 EZBOWTNAhr—DI3H ).

377 (SIMPLE 377) Format string of simple_|[f]printf running out.
(SIMPLE 377) simple_[f]printf D& XFGEIS L THIBBRY %< %) L7
simple_[f]lprintf DFIBUICH L TT7 +—~ v FLTFHIHBRED FHA.
COXy =V EDDVT 74—y PLFHERY % o Z2lfihEnsng
R

378 (SIMPLE 378) Uninitialized object passed to simple_|[f]printf.
(SIMPLE 378) simple_[f]printf IZ#J L SN Tt 7V =7 FEEINE L7
HEHOAX 7Y 27 b, HHVEFETENLV if LORTHEHEEIN AT T 7 MY
simple_[flprint D5 & LTEI NI L7
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379

(SIMPLE 379) Try to convert uninitialized object to Parameter.
(SIMPLE 379) it &N Tt 7Y = 7 b % Parameter ICE# L L H & L E L7

HEWOA TV 27 b, H5VIE, FITSNLRV it XOPTHEINZA TV 27 b,
AOPTEREE LTfibhE L7

380

(SIMPLE 380) Try to display uninitialized object.
(SIMPLE 380) MIl{fbt EhCwhwnwr 7Yz 7 b2 FRL LI E LT L7

HEWMOA 7YV x27 b, 5L, ETENRV it LOPTEFS STV 27 M %
val.print() ZETHFERLEHIELFE L

381

(SIMPLE 381) The specified dimension in the .at function is out of range.
(SIMPLE 381) at Bt CTHaE S 72k T2 # P T,

382

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

(SIMPLE 382) simple_[f]printf (22 % &R T 2 0 W51 B o THRHE S E
T ST I R TS,

(ZL5) T O %\ Parameter a % M \» T simple_printf("1\n",a>0); ® & 9 I
simple_[flprintf DFEHA 2l L2656 0HNTEA I N T T, if (2>0){simple_
printf ("1\n");}D L H IR L TL7Z2E W,

400

(SIMPLE 400) the dimension of reference object XX and reference object YY are not suitable.
(SIMPLE 400) Z84 7Y 27 P XX EZBMA TV 27 M YY ODIRTTVEA L FHA.

401

(SIMPLE 401) reference object XX cannot be converted into vector.
(SIMPLE 401) Z 4 7Y = 7 b XX 1ZXZ7 PVIZERTE T HEA.

402

(SIMPLE 402) reference object XX cannot be converted into scalar.
(SIMPLE402) 24+ 7V 27 P XX ZA A T —IIE|TEX THA.

403

(SIMPLE 403) because the dimension of reference object XX and reference object YY are not

suitable, inner product is not computable.
(SIMPLE403) B84+ 7V 27 P XX BB 7V 227 b YY DRIEVES LBV, N
FIEHHETE T RA.
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(SIMPLE 404) because the dimension of reference object XX and reference object YY are not
suitable, addition and subtraction are not computable.

(SIMPLE404) B84+ 7V 27 P XX L BB 7V 27 b YY DRIEHEG LWz,
WHEIITE I EA.

405

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

(SIMPLE405) i+ 7V 227 P XX B 7V 27 b YY DRIEPES L 2wz,
HIEFtR T I EA.

406

(SIMPLE 406) reference object XX and scalar YY are not compareable.
(SIMPLE406) 284+ 77227 P XX L AH T —YY R TX THA.

407

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

(SIMPLE 407) IE 54151 ThWie®d, ZHBA 7227 P XX D ML —ARZFHTE T HA.

410

(SIMPLE 410) function sum of reference object XX is not computable.
(SIMPLE410) 284 7Y 2 7 b XX @ sum IZFETEX T HA.

411

(SIMPLE 411) the multiplication of reference object XX and indexed parameter is not computable.
(SIMPLE 411) 24 7Y = 7 b XX & RFAT & Parameter DFEHIIFIHTE I HA.

413

(SIMPLE 413) substitution for indexed reference object XX is prohibited.
(SIMPLE413) MFMNEDBRA 7V 2 7 b XX AT A AREIEEI TV T

449

(SIMPLE 449) error occurred by matrix or vector "XX" arithmetic operation. Please try to write by
using Expression.

(SIMPLE 449) 175 £ 72137tV "XX" OIS CRHIEAFEA L £ L7z, Expression &
TRl LTl 728w,

450

(SIMPLE 450) Try to operate "YY" on empty set "XX"
(SIMPLE 450) ZZD 4 "XX" 123 LT #E"YY" 27w E L7z

451

(SIMPLE 451) Try to evaluate null-element.
(SIMPLE 451) 22D %G O EFZDOENRRXNOFHIOBRICSH I T L7
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452 (SIMPLE 452) Element "a" binded to Set, so cannot be fixed (new feature since V20).
(SIMPLE 452) B3 "a" I3 EHEAZFH-o TV 2O THEETE T/A (V20 225 OH Lt
).
453 (SIMPLE 453) Element "a" passed to OrderedSet::position unfixed.
(SIMPLE 453) %3 "a" %% OrderedSet::position |ZEE SN WTHEIN T L7-.
454 (SIMPLE 454) Null valued element passed to OrderedSet::position.
(SIMPLE 454) Z2 D %3 A% OrderedSet::position (2P S L E L 72,
455 (SIMPLE 455) The specified index in the .elementAt function is out of range.
(SIMPLE 455) elementAt BA%{ CTHe€ & 72 EHEFH 7 I3 #iPIs T 5.
456 (SIMPLE 456) Argument: "dim" ’s val have to be an integer greater than or equal to 1.
(SIMPLE 456) 5% "dim" ®ffiix 1 BLETRIFER ) THA.
502 (SIMPLE 502) Inappropriate class type in "[]" function.
(SIMPLE 502) FA% "[ 1" DB D ¥ 4 THRIELL H ) THA.
511 (SIMPLE 511) Internal problem in SIMPLE.
(SIMPLE 511) ¥ A 7 A NEROMEM R X £ L 7=
SIMPLE WL 7 —H%E X F L7z, (nuopt-support@msi.co.jp “NBHIHE L 7ZE W)
514 (SIMPLE 514) No such file: "XX".
(SIMPLE 514) KD 7 7 A VMIZFEAEL T A. "XX".
515 (SIMPLE 515) Must be Minimize/Maximize Objective.
(SIMPLE 515) & Z {& Minimize/Maximize (HRYEA%0) TR IFIUIR ) THA.
516 (SIMPLE 516) No Minimize/Maximize Objective exists.
(SIMPLE 516) Minimize/Maximize (H lJB%0) 2L T A.
517 (SIMPLE 517) Only Expanded Variable’s current value can be changed.
(SIMPLE 517) Z%(® current i % EHFIZKO L H & L L7
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520

(SIMPLE 520) Max operation was applied to empty set.
(SIMPLE 520) max #AEAZEHEA I L CEH ST L7

(B15) max BIRLE M L 72KS, PRI E M O HRE D720 KIEDOPEAT & 20
FIFRINET.

521

(SIMPLE 521) Min operation was applied to empty set.
(SIMPLE 521) min #{E2S 2L A0 L TEH S L7z

(B5) min B2 A L 72BE, $EPRIEEIL D LG D7D R/MEDIFFAT & i
FICFRENET.

522

(SIMPLE 522) Empty selection appeared.
(SIMPLE 522) Z2® selection 2831 F L 7-.

(515) selection BI% &2 M L 72K%, BEIRBAE & % 2 0-1 BBERDHAE L 2 WIHEITFOR
SNFET.

523

(SIMPLE 523) Empty alldiff appeared.
(SIMPLE 523) Z£® alldiff 283N F L 7-.

(B&) aldiff B Z A L72RS, #8252 5 BRI L 2 WHa Il oRsh g
R

524

(SIMPLE 524) The argument of selection should be indexed Variable.
(SIMPLE 524) selection D5 ¥t & % 2 EHIIR T ETH L Z L NEETT

525

(SIMPLE 525) The argument of alldiff should be indexed Variable.
(SIMPLE 525) alldiff D5 ¥t & % 2 EHIIR T ETH B 2 L BETT.

550

(SIMPLE 550) Elements of a empty Set are expanded.
(SIMPLE 550) 285120 L CRTFORERMEZL LI E LT L7

(&

551

(SIMPLE 551) Inappropriate semidefinite constraint on "XX". RHS must not have movable index.
(SIMPLE 551) 1751 "XX" IZ2W T OPIEZMHEGRI OA DAL —EIZEE D FHA.

RIEEHEAKIOLBIZ alil 7 L, BT 5 index #1725 A —F 3FEN B AT S —
TY. al4] REOLAICIIHEEA.

552

(SIMPLE 552) SymmetricMatrix "XX" has index "YY" out of its dimSet.
(SIMPLE 552) X # T4 "XX" DA 527 2 "YY" A3 dim TH 2 SN2 # O CTF

PIEEERR DO EZDOBRFD din THZ SN#HPHAZ IZAZ LTS, THEZOLA
WCOWTIIHBEMRAZEH S L ERA.
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553

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

(SIMPLE 553) #i{t:icBWT, 7V x7 b "XX" OFHAERL T L7-.

WAL TER SN 7V 2 7 b OfEFHli O TERBLADPMHEEREZ EATHD Z LA
HL X L #ifblE LTAREATY.

554

(SIMPLE 554) Inappropriate evaluation in a recurrence relation.

(SIMPLE 554) #i{t N EFHZTICIE L Wt 7V = 7 boFElidfrbih E L7-.

WIS A ATV 27 NOHDOERENT, 2OF 7V 27 FHEOFMAEFSNTE
L7z, B TERINL A 7Y 227 bOEFMMIE, @it ERRTICIZITRATIEA

555

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

WERICE AF TV 27 POMEDOERET T set0f HEDVHEHINT L. @b NERH
HCld setof B2 T EHA.

556

(SIMPLE 556) In a recurrence relation, to define constraints or an objective is forbidden.

(SIMPLE 556) #i{tz2te #wH IcHl AR BB O 2RI TE T HA.

WALRICE 24 7V 27 bofiogEREh T, HRALHWBBOER»ZINE L7
HALE P TR BB HBE B DO ERIETE A,

557

(SIMPLE 557) No data in dat file.
(SIMPLE 557) 5- 2 SNz dat 7 7 A WICERM G TF— 5 05H ) THA.

(&)

558

(SIMPLE 558) It is not possible to specify the "type=maximize" in Minimize.
(SIMPLE 558) Minimize Tl "type=maximize" * {35 Z LI TX THA.

559

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

560

(SIMPLE 560) The weight of the constraint XX is overwritten.
(SIMPLE 557) #ill#J3X XX OEANP LEE SN T L7

XA 7T 27 MCRERAEZ—DDARETEET.

m Numerical Optimizer DIS—/Z& X v E—Y

Numerical Optimizer AEDM ) § 2 LT —/ZHE X v L — VI,
e Numerical Optimizer A DOFHRE TR S o 7 — /&

(NUOPT #F¥5) Io—/BEXyb—Y

e NNTXA—HFIZHT LT/
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(PARAMETER F75) ITI—RAvt—3¥

MPS 7 7 A VIR IZH S e o 7 — /&8

(MPS FILE &75) IS5—Avtb—Y

LP 7 7 4 VIRRRIF I S - o 5 — /%4

(LP FILE &%) I5—RAytb—

DATEEHTY. TI—RAvt—IF, EERDICHDENFET. SIMPLE U— FEY 22— VOAIZIE

ex2.smp:10:error: (SIMPLE 193) 7 VIV X AFEATHREDHE

ex2.smp:10:error: (NUOPT 10) IPM iteration limit exceeded.

DL, SIMPLEDLTT =X v t—J0O—HLLTERENETY, ThEET) VI Sil
SIMPLE 7% Numerical Optimizer Z#2H) L TV 25 Z o> T 572 T

A.2.1 Numerical Optimizer DIS—/Z&Xvtz—Y

LI =BT AMHORBRIC RN LR LI L H DT —DEEITIE, BT 74 V~OEEER B
I ATbhERA. (RHIH V] LD DT —DEEITIREMEDRIED 5 W EZ —)5
AL ET

IS— | I7—Avt—o
&5 B2

—_

(NUOPT 1) memory error in preprocessing.

RALPEERCRTZE X £ A%, fHWREZREZ A — " —L T Lz %L

2 (NUOPT 2) infeasible (linear constraints and variable bounds).

FRIZAIHR R 228 D 1T BRI 0 72 9 I f# A infeasible & 72 > TV 5 T & ASHALBLER CTHR
tanFT Lz BHhiL]

3 (NUOPT 3) neither valid objective nor constraint in this model.
EFV (M) CHWEES LOHHASH ) A, HIIR L)
5 (NUOPT 5) infeasible variable bounds.

(NUOPT 5) infeasible integer variable bounds.

HHEA D L IXEEEHO LT REIF O 720 12 )T infeasible & 72 5> T2 Z & AT
B CHIM SN E L7, CERBEBABEEIEIER T 282 ETRZRS N TV AYE
STHELEY.) MR L]

6 (NUOPT 6) unbounded (linear constraints and variable bounds).

POIEHIR) & 228 TR O RE O ERGER EA T L1375 5 5w 2 & DSH LR TR E S
nE L7 [i%z L)
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7 (NUOPT 7) internal error. [[NFERV —F ¥ 4]
WL 7 =254 L L7-.
(nuopt-support@msi.co.jp & ZHifE < 223w, (R L]

8 (NUOPT 8) memory error in optimization phase.
AIERICBWTIEX B MR EZ A — - LT L (%L

9 (NUOPT 9) step reduction limit exceeded.
EAIRE TV T X LI12B T step reduction DREAME X, FedfbFETHIEF->TLF
WE L (MTARVREIZERER TV ITY) XL Z2#H L7465, B2 infeasible T
HHYEITREET). MDD

10 (NUOPT 10) IPM iteration limit exceeded.
WHEOAEIE A ERZ 8 £ L7z (EBISRRCHE L 2 WhEa12id 150 BTy, /3
T A= T7 74 )VHh 5 criteria: maxitn =300 & L CREET A I ENTEXET). [N
»HH]

11 (NUOPT 11) infeasible.
D FEITANRETH S L SNT L S D]

12 (NUOPT 12) heap memory for NUOPT process exhausted.

13 (NUOPT 13) unbounded.
MEOREMPERTEW EPHEINE Lz, 50

14 (NUOPT 14) integrality is violated.
BPOER 2 GO MEICHBAREDAN 2 EH L7270, BEERIRE L o TW R W)
HhEhTuId. BHLH Y]

15 (NUOPT 15) F-1:44 misapplied to [ FEFEH.
FERIE R RIS AR EH S ) E LCwEd. % L]

16 (NUOPT 16) Infeasible MIP.
RABEHETE I ERRIFAE L w2 Lh%bh» ) T L7z (LP/QP A I & h
I9). s 0]

17 (NUOPT 17) B&B node limit reached (with feas.sol.).
DRREE BT 5D ERZ R T L7z Rl Th L HREIEDH D
FHAD, BEHBIZESNTWE T, (branch:maxnod # R EL7ZHE). 5 0]

19 (NUOPT 19) B&B node limit reached (no feas.sol.).
17HFELEFECTED, BEMIHBOLNTHERA. LP (QP) MMM SINET. [#
HH 0]

20 (NUOPT 20) MIP iter. failed (no feas.sol.).
GARELE DN — T AR TR MESEIC L > TR L Lz, B LT
FEA. LP (QP) A INET. (liH 0]
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21 (NUOPT 21) B&B itr. timeout (with feas.sol.).
FERET I 2 i\ TV 2 354 O Numerical Optimizer OFRCERER] 25 LR 282 F L7z,
WTHHURAELD D AN, BEFIHE SN TV E S (branch:maxtim % i%E L72956).
18 0]

22 (NUOPT 22) B&B itr. timeout (no feas.sol.).
20 F L LT, BEAESHEONTHERA. LP/QP M@ SNE T, (fRT)
»H]

23 (NUOPT 23) B&B objective reaches under the limit.
AR IS BT H BB RIS E L T L IS ]

25 (NUOPT 25) Can’t open file in current directory [no 7 7 £ JV1#%H made]
(&) #7740 (sol 774 NVE) OF =T VKM L72OTHT 7 A Vst s h
TwWItA GHREfTOIRET). %L

26 (NUOPT 26) LP/IP module cannot handle NLP.
LP/IP &Y 2 — VCIERIERTMMEZ M 5 L LE L7z (%R L]

27 (NUOPT 27) SIMPLEX iteration limit exceeded.
HAEO BN BO ERE A — =L E L7z 50

28 (NUOPT 28) higher-order method is only for LP.
FERE T R R R IEE H OWNEESEH S X ) L LTwEd. [l L)

29 (NUOPT 29) iteration diverged.
MR IE S OWN AT L L L2, TS 1)

30 (NUOPT 30) terminated by user.
I—HFORRIZL D EHREOMEZITWE Lz, HHH D)

31 (NUOPT 31) B&B terminated by user (with feas.sol.).
SRRE R DA P L —FOHHRIC L VEHHOMM 21T E L7z, Kol Td % RAEIE
HYIEAD, BEMIGORATOIT. HHNH D)

32 (NUOPT 32) B&B terminated by user (no feas.sol.).
3MFEMEL T, BEAESHEONTHERA. LP/QP M@ SN E T, (R
»H]

33 (NUOPT 33) Bound violated.

RO ETREARIGER L TW L@ INTHET. EXL TV LHPTL, 7 7
4V (*s0l) TINFS"EFRENTVET. A7 —LOE N (HHXRLEEOEO + —
F—DEMPL) MELEDbIET. NAETHCTWREHEICIEEIEEEZ NS
LCEITTHLENSHY FT. RHIH Y]
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IS5— | I7—XAyvt&—o
&5 B
34 (NUOPT 34) Bound and Constraint violated.

ZEBLOHFHRO ETREAGBEISERLL TV A@SEI IR THWET. ERXLTWS
T, 87 7 4 (fs0l) TINFS"EFIRENTVEY. AT — ol ([#l#N%
HoOEDAF — 5 -0 L) MEEEbhEd. WRETHCTW AR
SN SK LTENTA2LENDY 7. (HliH 0]

35,36 (NUOPT 35) Constraint violated.

(NUOPT 36) Equality constraint violated.
H#ROETFREABISE L TWAMAH SR THEY. EXL T LML, #
774N (*s0l) T'INFS"EFRENTVET. X7 — v oEw (HFHXPLLKOED
F—F—0ENF L) BEEEDRET. NEBETHC TV LEI123 5 RS0 2/
SALTETTL2LENDY 5. (BEIH Y]

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

options.maxintsol THRE L 72872\ OBFIHDFER S N7z O THRRE L 2R L £ L7z
U T18 0 ]

38 (NUOPT 38) dual infeasible.

) A% — MEISES) S 5B HARED 70 v A CTETAWREE SR S E Lz, [
HH 0]

39 (NUOPT 39) IPM iteration timeout.

options.maxtim T & L 7RI LT, WIREOREN YA 277 b LE L7z [
NdH ]

40 (NUOPT 40) SQP iteration limit exceeded.

SQP (Isqp,tsqp,slpsqp) PHAES LRZBZ F L7z OT7TVT) XL 2 BRALLZS W,
M 9]

41 (NUOPT 41) SQP internal error.

SQP (Isgp,tsqp,slpsqp) D FEITHIZNEM LT —23FELF Lz, o7V IT) X%
BRALIZS v (% L)

42 (NUOPT 42) You cannot apply crossover for MIP

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

IAEBREFEDFEFTHIZ, options.maxmem TRt L7z AE ) F—N=25R 2 ), FEfrafE
IELE L7275, FETWREHEoATIY. HilH 1)

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

SIAEBRE D FEATHIZ, options.maxmem T L7z AEY F—N—=Z ), FEfT% 4
ILLE L TR shTuwETA il L]
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(NUOPT 45) B&B gap reaches under the limit.

ETRDOED options.gaptol TH- 2 5N7=X D H/hEL LD FLA2DT, SHEREDEZE
ILLES. RELH 0

(NUOPT 47) IntegerVariable 2 ${% should be declared as "binary".

0-1 BBEBUNDBEBERDENTHE T, wesp B—ROBEKELKEHH) TLHTE
TEA. HHDZRL)

48

(NUOPT 48) Variable Z %% appear in two selection ().

ZOPLE® selection 12 F 72085 THNLTWA 0-1 BEEEPENT L. HHEI% L]

49

(NUOPT 49) Variable Z %44 is fixed to infeasible value.

0-1 BBZEHAHY0, 1 UMDEICHEESNE L. BBk L]

50

(NUOPT 50) Both of two variables Z ¢4, 1 and Z$(%4 2 cannot be 1.

TG 1 EERL 2 OMGIE (H—D selection IZHNTWADT) Ml 1IZHhbHT L
WTEFHA. IR L]

51

(NUOPT 51) F%:4 is currently not available without SIMPLE.

wesp 1E SIMPLE 12 & » TR S NZHEICH L CTORERTY. % L]

52

(NUOPT 52) All variables in selection statement#4(F fixed to 0.

ST ALEENTRTOICHEESIN TS L9 7% selection () XA [#5] FHIZEN
F L7 7L

53

(NUOPT 53) Constraint )44 s weight is fiii should be -1 or non-negative value.

HAELTIE-1 D LARFADE LG AR R) A, N4 L)

54

(NUOPT 54) Constraint )34 s weight is fiii should be -1 or non-negative value.

HALLTIZ-1 D L BIEAOEES 2 RIXL ) THA. REI4R L]

55

(NUOPT 55) exterior solution obtained.

Shriid: (lepmjtepm) DSAERGIFK 2 @IS B Z I LE L7z, /89 A =% exrho (7
7AWV ME1.0e4) B RESKET S EWALWRMESHY T2, £HLTHIOLT—
A BLEIE, MEPFEITATRERTH LN H ) . HiliH 0]

57

(NUOPT 57) You cannot use any method but "rcpsp" for model with Activity.

Activity DEFRDVHHICOEDL ST, repsp DDAV y FREHLEH L LF LA [f#
Wiz L]

58

(NUOPT 58) You cannot use any method but "rcpsp” for model with ResourceRequire.

ResourceRequire DEFHRDH HIZHHD LT, repsp UMDYy FEBEHL LI ELEL
7o, 7 L)

59

(NUOPT 59) You cannot use any method but "rcpsp" for model with ResourceCapacity.

ResourceCapacity DEFHZDH HICDHEDL LT, repsp AD AV v FEBEHLEHI ELZF
L7z, [l L]

SIMPLE~NZa7Jb BB NTT -8B T L
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B H
do

IT—XAyt—2

SitEA

(NUOPT 60) You cannot use any method but "rcpsp" for model with tardiness and

completionTime.

H B9 %28 tardiness/completionTime [ZfZE SN TWAHDIZH D ST, repsp AL XV »
FE@HLE)ELELA R RL]

61

(NUOPT 61) You cannot use any method but "rcpsp" for model with sourceActivity.

sourceActivity DEFXNDHHIZHED ST, repsp DO AV v FEBEHL L) L L
L7z, 7% L)

62

(NUOPT 62) You cannot use any method but "rcpsp” for model with sinkActivity.

sinkActivity DEFRDDHSHICHHEDL LT, repsp AD AV v FEBHLEI)ELEL
7. IR L]

63

(NUOPT 63) You cannot use Variable for "rcpsp" .

repsp (& Variable XV A2 HSMRFEA. HHIIR L]

64

(NUOPT 64) You cannot use IntegerVariable for "rcpsp” .

rcpsp & IntegerVariable IZHWV 2 HAH R EEA. B4 L)

65

(NUOPT 65) failed to generate any initial solution

repsp (ICBWTHIIIA IR L E L7z, % L]

66

(NUOPT 66) can’t find feasible solution.

repsp IS BV TEATIREMR 21 2 HASM KT EATLAHIL 1% L]

67

(NUOPT 67) DiscreteVariable (Z%{#:) ’s bound: [a,b] and domain: {..} conflicts. (Regard

Bound as a definition).

DiscreteVariable DEFHR I N/-H#PFA T/ T I EDTELRWETENS 261 F L
7o 7L

68

(NUOPT 68) can’t open saveFile for restart

repsp ICBWTY A Y — MERERGET2HDT7 74 Vet —T Y RkELATL[#
W7 L]

69

(NUOPT 69) can’t open loadFile for restart

repsp IZBWVWTY R — MERZHRARAGED T 7 A Vet —T VIR FRLATLL[#H
Wh7Z L]

70

(NUOPT 70) initial order is invalid between XX and YY . activities related imprecedene have to

continue.

repsp ICBWTHIIRE LCAIERIEFSG 2 o0 Lz ERIEATHICERT %
Activity OMEF LK L TR ITE R ) $8A. 17 L]

71

(NUOPT 71) initial order is invalid. XX’s order have to be previous to YY by way of precedence.

repsp ICBWTHINF L U CAIERIEFE G- 2 6 E Lz, SBITBEMRTH 5 Activity &
ZONEFETFONRITNIL Y FXA. N L]

SIMPLE~¥ =27 )l
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7 Io—Xvte—7

&S B7L

72 (NUOPT 72) infeasible MIP (preprocess).
RLELC B\ CEIT RO S E e L E L7

73 (NUOPT 73) Continuous Variable 25 #(#4 cannot be included in model for wcsp.
AR E G OMEL wesp TIHRZ D E LE L7z wesp TR ZH/H) 2 L3 TEF
TA. R % L]

80 (NUOPT 80) # of variables(MM) reached size limitation for XX (NN).
HIFE B4V ® Numerical Optimizer €Y 2 — WVIZH 5 EHOBOHIRD 720, ZORE%
RS ZEIITETRA. RMIZ L]

81 (NUOPT 81) You cannot use any method but "wcsp" for model with DiscreteVariable.
DiscreteVariable % & L[ IZ wesp SN HEITHEH TE T A, I L]

82 (NUOPT 82) Trust region too small
B D BN R L oD TREBEEAVNS K 2D T XX L0 TEITZEILL X
ERL VAR

83 (NUOPT 83) Feas.sol found (numerical error in B&B).
RRE D @ TRARRI AT, FATWREMZ D &£ ) X L72A%, iRl fRaE
EHh A, HEHLH D]

100 (NUOPT 100) Cannot open NUOPT License file:
UNIX/Linux RD 74 £ > A7 7 A V& FIL 2 EBTEIEA.

101 (NUOPT 101) Invalid License file:
UNIX/Linux D7 4 £ > 27 7 A VONFIZREDID ) £5.

102 (NUOPT 102) Machine key(YY) not consistent to License file:
UNIX/Linux D4 £ 27 7 A VBETHHDO Y v EESELTHWIERA.

103 (NUOPT 103) License expired on XX days ago
AHRO AR AT LT 5.

104 (NUOPT 104) Invalid License limit

105 (NUOPT 105) Cannot get license information check machine configuration.

110 (NUOPT 110) Internal error (dpotrf failed).
IEEMETHNTHINGZ 5N, T VAF =R E Lz, R4 L)

111 (NUOPT 111) Internal error (dpotrf failed).

Ay FREBGHERICBWT, EEMETRWITHNG- 256N, IV AF =4Ik B L
F L7z IR L)
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112

(NUOPT 112) Internal error (dpotrs failed).

WATH RO BEHFICRM L L L7z, (7% L)

113

(NUOPT 113) Internal error (dsygst failed).

— AL A R & B A RIS RS 2 FTE TEATL. R L)

114

(NUOPT 114) Internal error (dsytrd failed).

ZFE ARl L (i) L]

115

(NUOPT 115) Internal error (dstebz failed).

RNEAHEOTIIRM L T L (% L]

120

(NUOPT 120) Primal-dual gap is too large.

TR F X v THRTHNEL o7 VNIL, 7= ELFRELZRTHLELL &
IR - RO HIE O FEATH R IRz ST §. (5 1)

121

(NUOPT 121) Primal-dual gap is too large.

FRHF Y v THRT NSO RVNIZ, 7= ELFHEZRTHLILA £
B D FEATH R 7z S TwE . (S50

122

(NUOPT 122) minus stepsize detected

ETHERERAT v TH A ZIZEOMEIBHENE Lz, fEZ tust ITEBELTBHRL
3w, [fE7% L]

123

(NUOPT 123) The SDP constraint cannot be treated by specified algorithm.

FILEMHFIRI DAL LT, FIEEMFRZHRTE 27T ZLAHPRRSI AT
TEA. HHDZRL)

124

(NUOPT 124) No SDP constraint is detected.

FIEZMEETEER O 7V T X AH5EE S Lz7s, FIEEMEFHSFEL TEA.
7% L

126

(NUOPT 126) type semicont/partial is obsolete.

HE A B & AR 2 KL Numerical Optimizer V15 £ W BEIE S E L7z 17 L]

132

(NUOPT 132) overflow

wesp @ target X hard penalty O#EHAHE, soft penalty DFEHAEAY INT_MAX ## 2 CTL E -
72l EERLET. FLAHOLETRA INT_ MAX 22 TS o7 =55
IhET.

133

(NUOPT 133) no feasible solution found

wesp D3RG RAT o 2R i 72 TP R ON Lol 2K L ET.

134

(NUOPT 134) hard penalty overflow

wesp JKEF% @ hard penalty %% overflow L TWAZ & A2 KL T T, IELKENTDONT
WAIRAEIEH D AL

SIMPLE~NZa7Jb BB NTT -8B T L
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I5— | I7—AvE—¥

&S B7L

135 (NUOPT 135) soft penalty overflow
wesp JKIFEFZ D soft penalty A% overflow L CWAZ &2 KL FF. IEL LRI THN T
HIRFEEDH ) TR AL

141 (NUOPT 141) mtxfree parameter error
mtxfree D72HDD/NT X —F OFFEIZFRY H3H Y £3. nuopt.prm & THERE L 723 .

142 (NUOPT 142) mtxfree option is valid only for higher-order method
mtxfree |& higher order TOAEH Z L AITE F 7.

143 (NUOPT 143) mtxfree failed to solve linear equations
FAEE T — K G READRT ER-ATL. AEY D551 H 5354513 mixfree &
FFITRFLTLZE V. WODPDNT A= S EZET L ETHT S L) 12 H 20
b LNFEFHA. ML nuopt-support @msi.co.jp IZBHVEHE L ZE W,

144 (NUOPT 144) mtxfree cannot deal with free variables
mtxfree TIE ERS TR/ L ZWARKISHIE L TV EEA. EFVEHET )
mtxfree Z B TITRML T 23,

150 (NUOPT 150) asqp misapplied to nonconvex QP
FEM AT A B EASEH Sk ) L LTwE T

151-165 | () (NUOPT 156) irowA[0] = 9 should be in [1,3]
solvelP X solveQP FATHREIZ G- 2 725 U HEAH ) £97. 7% L < 1E[ Numerical Optimizer/
SIMPLE /M Ef&#E~ = 2 7V | & TR 28w

166 (NUOPT 166) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for
variable)

167 (NUOPT 167) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for
constraint)

168 (NUOPT 168) Invalid [int/double/string] value 75 X — # i for nuoptPrm options. 7X 7 X — %
4.
options. /X7 X — ¥ % [T 5 7oA E SN TV E T,

171 (NUOPT 171) upper or lower bound of integer variable is too large.

BEEHO FRMED L X TREOHEXMEA INT_ MAX (int o) 282 TwFE
7.

A22 NSA—HFDIS—/EBEXAYyE—Y

nuopt.prm Z 7213 options % F \» 7= Numerical Optimizer D% X — ¥ i E D LT — T,
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BH
do

SitBA

—

(PARAMETER 1) Syntax error in parameter file.

NG A=F T 7 ANORBICTT =B EnT L7

(PARAMETER 2) Parameter file is empty.

NG A—=F T 7 ANHPEL BIZRoTWET.

(PARAMETER 3) Invalid %! %, value i for parameter /85 X — % %4,

N5 X —=F LI L TABY R EAREINTOET OS5 A= 7 74 VPSB85
A—F %52 B550RIEELET).

(PARAMETER 4) Internal error [[NFERV —F > 4]

INTG A =5 DIFREITH V—F Y IZTHERLT 7 —23%84: L % L7z (nuopt-support @msi.co.jp
2T 728 W),

(PARAMETER 5) Invalid option in nuopt options.

AMPL MG — FE T 2 — W H8 T X — ¥ % G A LB Z L nuopt_options (2 MR 72
FIA=FABEER TV L7

T A—=F T 7 A NVDOFLRBRICT T —=PEELEE (9 —F5 1) IV TXA—=F 7 74 Viik
AR SEEAEMIIZHBIN 2 A v b=V DBFRENETTOT, PETEEIILTLEZS N,
I —DHBEINTA—=FT 7).

begin

maximize

method:trust

criteria:eps=1.0e-8

PR

<reading parameter file: nuopt.prm >

nuopt.prm:1: begin

nuopt.prm:2: maximize

nuopt.prm:3: method:trust

nuopt.prm:4:error: Unknown category criteria:eps=1.0e-8 ATHDED)
nuopt.prm:5:error: end command is needed. (end THD - TV \Y)

(PARAMETER 1) Syntax error in parameter file.

A23 MPS 77/ ILDIS—/EEXvE—I

SIMPLE~¥ =27 )l BB NTT -8B T L
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SitBA

—

(MPS FILE 1) Failed to open mps file: 7 7 £ V4.

MPS 77 A VDF—TF 20 L T L7

(MPS FILE 2) Undefined row name: 1744.

COLUMNS/RHS/RANGES t® 7 ¥ 3 VIZREZEDITHHNT L 72

(MPS FILE 3) Internal error.

WL T =25 L F L7
(nuopt-support @msi.co.jp (2 ZHFE < 72 &)

(MPS FILE 4) Syntax error in & 7 3 3 » 44 section.

(ko7 varv] ORTErZ Yy a vy ToXETT—25ELE L.

(MPS FILE 5) Too many 'INTORG’ markers.

INTORG’ ¥ — /1 —4T7 £’ INTEND’ ¥ — # — 7O W T EHA. CINTORG ¥ —
H—ITH%TEET.)

(MPS FILE 6) Too many 'INTEND’ markers.

INTORG’ ¥ — 41 —4T &£’ INTEND’ ¥ — /1 —{TORMISAPN TV FEFHA. CINTEND ¥ —
H—FiN%TEET.)

(MPS FILE 7) Unknown marker: 7 4 —JV F 3 D%

INTORG’,INTEND’ U D~ — 7 =108 L7-.
(Numerical Optimizer ® MPS 7 7 4 WVEFHERIL INTORG’ ) INTEND” ISV D~ — 71 — 1T % fif
RLEEA.)

(MPS FILE 8) Undefined row: 1744 in HESSIAN section.

HESSIAN £ 7 ¥ a Y OZIROEMNIMT 51784 LT, ERINTVLRWHoNRHNE
L7.

(MPS FILE 9) Undefined column: 2 ${# in HESSIAN section.

HESSIAN £ 7 ¥ 3 Y OFBEZOYFI# /R THROEREL L LT, BERINTVWARVHO
BENF L7

10

(MPS FILE 10) row: 1744 appeared more than once.

ROWS t 7 ¥ 3 YIZH—offan U EHA T L7z

11

(MPS FILE 11) Specified bound: BOUND 7 — % 7 “\JV not found.

NG A= T 74 VTIREE N (mpsfile: bound = BOUND 7— % 5 X)V) 5 X)L % F§D
BOUNDS 7— % MPS 7 7 £ WICIZIFHEL THA.

12

(MPS FILE 12) Specified objective: H i BI%44744 not found.

INTG A —=%7 74 )VTHRE SN (mpsfile: objective = HBIEATS) i % F2 HIYE
BATHIMPS 7 7 A WIIIHFFEL $HA.

13

(MPS FILE 13) Specified rhs: RHS 77— % 7 “X)JV not found.

NG A—=5T7 7 A VTIE SNz (mpsfile: ths = RHS 77— % T N)V) 7 X)L %D RHS
F—FDMPS 7 7 A VIZIZHEAEL THA.
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I5— | I57—XAvte—7

&5 BT

14 (MPS FILE 14) Range data: RANGE 7" — % J “N\)U contains unsuitable row.
[RANGE 7— % 7 \)V | %D RANGE 7 — ¥ B HMBEATICH L TOIRELITTo T E
ER

15 (MPS FILE 15) Specified range data: RANGE 7 — % 7 v\ )b not found.
INTG A =47 7 4 VTHRE SNz (mpsfile: range = RANGE 7°— % T N)) T XV & FFD
RANGE 7— ¥ 25 MPS 7 7 4 MIZIIAFTEL HA.

17 (MPS FILE 17) Undefined column name: Z£$%4% in INITIAL section.
INITIAL £ 2 ¥ 3 VIZER SN TR WERH BN T L7

18 (MPS FILE 18) Bound spec. on column : Z%{%: should appear earlier.

() 284 SBT3 ETREEOBNL DL VA TRTIEL ) FEA. (WA
ICRRENZLDIIH L TOARIDRA v b=V ShEd.)

19 (MPS FILE 19) (- column(s) appeared disorderly in BOUNDS section

(15) BOUNDS section (2B T [#5 ] HOLBOIHN L WHFEIEETY. (27— 18
R o T IEINET.)

20 (MPS FILE 20) Memory allocation error.
T 7 A NDFEMPAREIZRAE) LT —HFELE LT
21 (MPS FILE 21) Undefined column name: Z£#(%4 in BOUNDS section.
BOUNDS section (2B W TEFHK SN TWARWERAMBNE L7
22 (MPS FILE 22) Hessian is implicitly bound for hlinexistent objective.

HESSIAN £ 7 ¥ 3 ¥ TIIEERD 9 HIZ (T zHETd) HIBEEIIH L TROIED
MEISNTVETA, MPS 774 Micide HWBEEISHEL FEA.

23 (MPS FILE 23) Same bound spec. on column: Z%{%4 appeared more than once.

BOUNDS section T[4 | (2B L TR —OHI#RES ZU Rfrbh E L7,
24 (MPS FILE 24) Column : Z %% has bound specification FX and other.

BOUNDS section T [ 84 | (2B L T FX #ll#) &ML HF R E D FFH I Tb I E L7z
25 (MPS FILE 25) Column : Z%{% has bound specification FR and other.

BOUNDS section T [Z84 | (2B L T FR fil#y & o HIFFFEAFIF AT T L 72
26 (MPS FILE 26) Column : Z %44 has bound specification LO and MI.

BOUNDS section T [2%4 1 (2B L T LO il & MIBIF$RE DR TD I E L7z
27 (MPS FILE 27) Column : Z %44 has bound specification UP and PL.

BOUNDS section C [Z %14 ] (2B LT UP #ll#) & PL #l#3R & 28I ATbiv g L7z
28 (MPS FILE 28) Unknown bound specification 7 4 —JV F 1 D%

BOUNDS t % ¥ 3 »IZ LO, LI, UP, UL, BV, PL, ML, FR, FX DAt D F N v 38l g L 7-.
29 (MPS FILE 29) row : 1744 appreaed more than once in 2 7 ¥ 3 ~ 44 section.

RHS tZ7 ¥ a3 VBLURANGELZ ¥ a VITBWTH—DITLBED EBHNE L7,
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I5— | I57—XAvte—7

&S FiEA

30 (MPS FILE 30) Unsupported section. 7 1 —JV F 1 ®HN%
Kb ot s v a v ahBnE L.

31 (MPS FILE 31) Bound of column %144 infeasible.
IR B B GAMDFAT A RE T

32 (MPS FILE 32) Invalid mps file.
ZOMOBHTHRARL I ENTELVT 74V TT.

A24 LPI77A4ILDIS—/EEXvE—Y

I5— | I57—Avt—Y

&S B

1 (LP FILE 1) Failted to open Ip file : 7 7 £ V4.
T7ANDF =T IR LE L7

2 (LP FILE 2) Memory allocation error.
T 7 ANDRMPARFIIRAE) LT =0 FEL T L7

3 (LP FILE 3) Internal error.
MNEBL 7 —23%84 L L7z, (nuopt-support@msi.co.jp (2 ZHAE < 728\, )

4 (LP FILE 4) Syntax error.
WXL —hRoMn) L.

5 (LP FILE 5) Non-ascii char appeared.
FEASCH XL HHN T L7,

6 (LP FILE 6) The order of sections is wrong.
7 a v ORI HE S TW»Ed.

7 (LP FILE 7) Variable Z ¥4 appeared more than once in :.44.
6] —DZEHD—2>DRUZ L EHnF L7

8 (LP FILE 8) Term 2 ¥4 * 22 %% appeared more than once in 3 44.
F—DEP—2>ORICEY EBNF L7

9 (LP FILE 9) Undefined variable name : Z 4.
RERDEBLHBNT L7,

10 (LP FILE 10) Lower/Upper bound of variable 22 $(# appeared more than once.
[{] — DERIIX§ B BRI T L2

11 (LP FILE 11) Bound of variable Z#14% is infeasible.
ERBIZOWTHE LR &P 526NhE L.

12 (LP FILE 12) Length of name %4 Hi... is too longer.
ERRROUHFRETEET. Q5 XFETTY.)
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I5— | I57—XAvte—7

&S FiEA

13 (LPFILE 13) £ 7 ¥ 3 ¥ %4 section unsupported.
Ko s v a vanEng L.

14 (LP FILE 14) general/integer/binary section appeared more than once.
f—Dtra BB EBENE L

15 (LP FILE 15) Invalid lp-format.
MIBTEZWT 74 VT,

m mknuopt DIS—/EEXvE—Y

RKROFZETFTNV T 7ANVOEN FEEOLS —/2ZE Xy b — YV —ETT.

I5— | I5—Ayt—o

B
dn U

L7

[y

(MKNUOPT 1) EF NV T 7 £ W22 TY.

E2O5NEFVT7ANVICETFLVEBREDH Y FHA.

2 (MKNUOPT 2) iEL T —23H 0 F L7-.

H2ZONTZ'TNT 7 A VICLEL T —Ddb ) T L7

3 (MKNUOPT3) ~ DEHEFT ~ 2"HBEL TV T 7.

SIMPLE 7Y =27 FOESHIZ name = EH2 \PLEIBESINT L2

4 (MKNUOPT 4) PHIL Z2\vs h—2 ¥ "~" T,

WERIELS 2w =2 UpBinE L7z

5 (MKNUOPT 5) ~ 2RS35 G H h T2 A.

BRSO AIE$ 5 ARG S ) $E A

6 (MKNUOPT 6) ET V7 7 A WICHIHTE L2 WX FEEEHEATVET.

EFNVT 7 ANVHIMHTE LWL EEEHEATHET.

7 (MKNUOPT 7) ~ & [6 U4 Hi @ SIMPLE BIZE A KN ES SN TnET.

[ U4HRIO SIMPLE & 7Y = 7 FSEMEIES SN T L7

8 (MKNUOPT 8) Variable ~ ®D'H 5 T type=binary & %2> T\ 7.

LB EL Variable D H 5 T type=binary & f§E SN F L7,

9 (MKNUOPT 9) ~ &[] U name @ SIMPLE WZMAEBRIES S TWwE .

[ U name @ SIMPLE + 7Y = 7 F SR ES ST L7

10 (MKNUOPT 10) ~ ®H E T name [CAERLFEPEHFINTHE T :

SIMPLE # 7Y = 7 b ® name AL XENFE TN TWE T, name 1213,
PO LIITET VA,

¥ 1Jr.J

11 (MKNUOPT 11) ~ DEF T ~ BPAETT.

SIMPLE # 7V =7 FOESHIZ name 2 EW = IBESNTICHH N T L7

SIMPLE~¥ =27 )l MRS NTT 7—

YHIBV AT I



230 ft#2 A Numerical Optimizer/SIMPLE/mknuopt DTS —/Z&X v tz—J

IS5— | I5—*Avt—o
&5 L
12 (MKNUOPT 12) SIMPLE O KR A Y ¥ #ESL TV 7.
SIMPLE®! 4 73 =27 FORA V¥ ZEFLTVWET.
13 (MKNUOPT 13) ~ ®HEF CTname 7Y 7 IV TidH ) THA.
SIMPLE #* 7Y = 7 b OESKICIRE N7z name XL FHNY 77V Tlddb ) FHA.
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B.1.1 Ri&E

RO fz AL
w/ME f(x), x€R",
% M gx=0, x>0
#EZET. 2T, BHox = (o, ux) 1 En RITRZ MV, B FIZHWBEKRTYT. /2,
g:R'" > R" I mKILOXRT MERETY. CoOMEDT 77 Y 2 lE

L(x,y,2) = f(x) - y'g(x) — 2'x
& L7-& %, Karush-Kuhn-Tucker (KKT) 4 (#EMEO—KROVLESME) IR TH 2o FET -

VXL(x3 y, Z) = Os
gx) =0,

XZe=0, x>0,z>0.

72721, X =diag(x1,---,x,) €R", Z = diag(z1, - ,zs) €R", e=(1,--- , 1)) e R" TY. T 2T, ML
- XZe =0 % XZe =pe (u>0) TEEIEZ 72D DEEIE KKT LML FE .
Numerical Optimizer TN ¥ XF L7 1 B :

F(x,2) = f(x) = ) log(x) +p D 1gi(0)] +v (xTz —uy, log<x,~z,->]
i=1 i=1 i=1

Ay MEBELTRALEY. 2T, u>0@3N0XY T A =%, p>0ldRFIVT 4855 X —
Z, v> 0 RBRENNHOERESVWE LT NT XA —FTT.

BRI S AL RIS 09 B PN A CId, TBIE KKT 4 25 72 % 5K ed T, IBIE KKT &b % i
T2 EWIHIEEEREBRITVET. TOBIZ, AU v M F(x,2) O—RIEPL Fi(x,2) $ 5 W WRIE
W Fy(x,2) DEALRPEEZFA2) L) T30 REMBETRT X918, BIEKKT &%k 5
FEFEEAAE L 3 (ERMRR LRI 2 4k - BEEREFH T 2 55).

COMEEZMLT, RMEMITICED KKT &z mzRkoEd.

ST, HWOMHEZD XD %A E# 2 94, Numerical Optimizer TIZHIFIBIEUC LT RATFAE T B354, R4
EHIWZETRPGETA2HE 20— SeFTcE& T, 72, HREUDPHERELZCHEDIR) S ehTcad T,
ORI AR [131[14]1[15] 2 &

SIMPLE~NZa7Jb MRS NTT T—5HIBEV T L
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B.1.2 EHRRRZFATIHE

EIE KKT S35 =2 — P YERKRO LI ITHD 7.

—ry —X‘lrc
re '

ZZT, (Axy, Ayn, Azw) IS ZEFUTH T A EREH TN MVT, GIET 7T v Y 2D~y 217515 %
WX ZFOIEPATHITT. TDE X, [p 23T KE L, GAEIEEMHITHITH 5556 AF (x,z, Axy, Azy) < 0
Thob] EVH)HEIFEY IH T T

COWEEFMLT, EHREREZAN L CREBMICNERT 27 VT XL 2 BEST LI ENTE S
T, FRIERICHT A7y TR I TO L) ISR ET. 9, RO=ZAD 5 o 0 RRAHE
Umax TRKDF T

G+X'z -A
-A 0

A.XN

Ayy

AZN = —X_IZA)CN - X_li"c.

—x;
(Axy);
-z
(Azy)i

— . X 4
a’max - mln{a max» a max}

| (Axn)i < 0},

a'xmax = mln{
i

| (Azy)i < 0} ,

@ max = mln{
1

KIZ,

a=apf, a@=min{yama, 1}
CEFRLTT. ZIT, y€(0,1),8€(0,)TY. FLTC, [iF
F(x + ap'Axy, z + aB'Azy) — F(x,2) < e0af AF/(x, z, @B Axy, @B Azy)

HARITERANOIEER L LTEREINET!. 5€(0,1) TY.

TOEHIT, HHNTGA—F EB@EYNIERETIUL, 2 v M F(x, ) 2REEICRAT S L 9 g
RHMEXRT MV (Axy, Ayy, Azy) ROAT Y Tl a 220 5HNBTEET. SIhHLTNVTY XLDK
B DOREARAE S I E 5

7757 alBONy THDHREME 2B DI

o BMUEETHIBIE (v £4T51I% 0)

o — DT
TY. 72, —ROIFEMEHHEETIEIAN Y TP 2= 2 — b VETEBT 5 2 L2 L > TITHI G
RWICIEEMICHROZ LD TEET. o TC, TOX) YA ICEMEREZAH L -FiE2HHT %
ZENTEEY.

B.1.3 (SHEREZFATIHE

1791 G IR EME TV E SERIRKELZFH T LI L IRHETY. €2 T, GILETHL L E

NWZD—lDAT v TIEDRREN — V% Armijo’s Rule EIFONE T,

SIMPLE~¥ =27 )l BB NTT -8B T L



B.1 ARE 233

LAHTE AL L CEMNERICTAEHESREZFRALTIT. ok &, EREMNXZ ML
w, Y4 X6>0, A7y TMa 3RO &) LEBKREWZLET.

Iwll < o,
{70
@ < min{§ —, Y&max
[Iwll
Umax DEM G TEREREZFH T 2 4] FAETYT. BSEFSOY 4 ZHREILEE O H %5 TfT
WET,
KIBAGIPORYE 215 5 72D HRHE L 22 B BT IR 27 MV (Axsp, Aysp, Azsp) &

D+X1z -A —r. — X

-A 0

AXSD

Aysp TE

AZSD = —X_le)CSD —X_ll”c,

WKLo TELLETT. ST TD>0ITAMAITHITT. o ZHIH Asp i TEBFEFIRTHGZ H5NBIX
BNT, AU v FEBZELE D WRIEEL AF,(x,2,Ax, Az) ZIRAMET 2 AT v TiRE LTERL .

a" = argmin{AF,(x,z, aAxsp, @Azsp) | lla(Axsp + Azsp)ll < 6, @ € [0, @]}
a = min{l, yama},y € (0, 1),
BHEBEBDO AT v TE o ZUT OG22 AT EIICKRELET.
1
AF (x,z, aAx, A7) < EAF"(X’ z,a"Ax,a*Az) <0,

1Axnill < MI|Axsprll,

lAznill < M||Azs prll

[MEEEIEZ AT 2 58] TR T PV (Ax, A7) 13

Ax A)CSD A)CN
=y + (1 - V) .
Az Azsp Azy

ELTHEEINEYT. 22T, 92X -7 ve[0,1]1Ev=0,0.1,02,---,0.9,1.0 DHFTEH :

1
AF (x,z,0Ax, A7) < EAFq(x, " Ax,a"A7) <0

ZHRITRADETY. ZOXHIZ, MEEEBZHET 28] CRIREELMANY PVORREICR %R
% 710 (Axsp, Azsp), (Axy,Azy) ZRIH L £, ZORR, KREBPOREDSRIES L E T,

B.1.4 HFAstERESERAANSE
MDY, KKT 504

VXL(X3 y, Z) = 09

SIMPLE~¥ =27 )l BB NTT -8B T L



234 f1#2 B Numerical Optimizer 77)LJU X L8iEH

g(x) =0,
XZe =0 (D

DFE 1N, F2RNEIHBETHY, EHELZOEIEIRNDOAELRDTT. ZOHFBERRICETLAT v
ThE1D=2— b ka5 LB RRNOKRAEIFEHICTFICRY), ERELRE I RNOAIC
AXN . AZNe

HAOBRENBNTT (AXy, AZy ld=2— b YED ATy FHAZNHIZERZZ75). 2o
CORENRETHIEZRBLCoa— b YEORT Y THINEBIET 5 (FUk 5 (Higher Order)
DBIEEMZ D) ZEI2EoT, KVEBWATy THINEHRLIZENTETY. —a—F NV EOAT Y
THIMMEES 28T 5720121322 — b ED ATy FHMOFEENCE S N5 EEY 2 A5 F)
HT&57:0, PHEWVEHHIA N CZa— M HMZEETLHIENTE, GHRZIFLTL I L8
SEEXR

Numerical Optimizer |21 D Z EZFHL, S HICMEIHRETH L Z LI L7zF 2 —=0 7
EMR I2FEPHEAAENTHET.

B.1.5 FIEE(EstEREEANRE

RO e wA bR
w/Mb fx) xeR"XeSP
M g0 =0,Xo(x)=X, x>0,X>0
EZFET. ZZT, B¥x= (o, x) 1 E 0T MVT, BE AIZERBARTY. F/2, ¢ R S R
Em KITORT M VERETS. 28 X 1 p ROCHHFRIEFATHIC, X = 013475 X O 1E Mm%
HRT2b0LLET. Xo: R > SP13n RILAZ BV ERBRIETATFIZEMIS G S 5% T s
WIROBE, Xo i Xo) = ) Ay — B LFZHLL TV A,

i=1
COMEDT 77 Tl w=0,Y,2) LT
Lw) = f(x) =y g(x) = (Xo(x) - X, Y) — (X, Z)
& L7z& &, Karush-Kuhn-Tucker(KKT) 5t (REEDO—ROVESEM) dkAThzohET !
V. L(w) = Vf(x) - Vg(x)" Ay - A"(x)Z = 0
VyLw)=Y -Z=0
gx) =0
Xo(x)—X =0
X0Z=0,X>0,Z>0
(A1,Z)

, AT Z = ... ,XbZ=gMHZMT@é%®kLiT
(An, Z)

9Xo(x)

TITH AW =~
Xi
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Numerical Optimizer Tl&, Z @ KKT &% {ii729 M %, Newton EZFH L CRAEMRETROE .

WO 2 PR B R EE O Y G, KIBIWPORTEIRIES N E 378, £ THRVREZ ) A,
WPOR 2 RAET 5121, 2 ) v MEBEERT L2LENH D 7.

M-I E T R E 2 309 e, N) YL T 1 B

F(x,X,Z) = Fp(x,X) + vFpp(x, X, Z)
Fpp(x, X) = f(x) — ulog(det X) + pllg(x)ll + p'l1Xo(x) — XIlx

Fpp(X,Z) =(X,Z) — nulog(det X det Z)

ZA) Y MEABELTIRALEY. S2T, u>0@NNUXNT A=, pp >0 ERFILVT 185
A=, v>0 FENHHDESNE LT /NT A—F T,
R % KD S Newton FRERIILD T L H IRt shE 7.

G+H -Vgx) Ax |
-Vg" 0 Ay

AX = Xo(x+Ax) - X

Vf(x) = Vg)'y = pA* ()X~ + A*()(ZXoX ™" - 2)

g(x)

1
AZ=puX"'-7- E(ZAXX‘I + X 'AXZ)

CTITH, Hj=ALX"AZ) THEHDELET. AL A OfEICIS U T Hy 25HHT 2 B8,
DE9.

IB1E KKT 5 % 5723 2 BRKRD AR T % & v ) Bl A BRI, — DB N Mk & & C
9. Newton JAE % M < BHIZI&, KT E WP 5720, KSHEFND A =) ¥ 7 &f7>Tw»
9.

MHED IR 26, KIBPORMEZ R T 27200 TRAVEIZ % ) 3. Numerical Optimizer T
F#E= 2 — b Ui %\ 1T Levenberg-Marquardt #1230\ C G D IEEMEMEDHELR S, KISRPOR T
PRAES N E . BEEEEICES S Fikz AT 2546, RBIWICEZ RGET 2 M &, TR
WIZERN L EREEbETERFMEREL 7.

| B2 ELFRE TR
LIRENERES A aiEe|

~

w/Mb 'x x€R"
by > Ax> by

>

VR LT, ARl R R

1
/Mt 5x’Qx+c’x xeR"

74
% 'ﬁ: bUZAbeL

LT, ERENARRIETY. —EWREERE RO UL, FEICH L TNS AR 21T
72RO 2 IR E IR D L 2 e TE 245 8, NREIZRZWHEZHA TWE 7.
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B.2.1 REIEFE

Numerical Optimizer 12935 £ 1LC s 2 MAR B I BUBIRT BN o BeaT HLAKE: K IR L2 Tk oF. M
RIS 2 BRI 212 3] 2 B LT AR,

B.2.2 BMHHIE

Numerical Optimizer (Z9£3% & LT 5 B RHHKIZHI L ET AL I IE DO VT E 5. AR IS
T ARMBFIIFIZAL[12] #BRL TSV, ZOFFEIE S5 TEAHD Lo XKHBRETIX, —&ICHM
% (E#EEZRE: (Line Search Method)) 1245 1) % 37728,

o ZRUZHANTHIM KO R IEFIZA 2w (1710 BITF) Bidy

o HIBE D~ v 2ATHI S HATH TH 2 %t
WIENEE L D S mEP D EREE T

B.2.3 SRPREE

Numerical Optimizer 13, ®EZEH % & GHE/ REHEFEISS LT TO 7TV T) XA RE S N

e, HREREEMENLE TNV TY) ALz HWET.
o HifRk{::  (options.method = "simplex")

o AWK (options.method = "asqp”)

SRBRE T & AZ— IO RIEOHIF) 2 — A L 728 GRAIIE) 2@ 2 &2 KL Tk
B ROZTNVITY ALTY. FEICEHGEIHEEIEH SN E06, ARSI BT L diin 4
BUZHEA L7z GEBemfE) 252 7.

Z 2T 0-1 BB S ORIERTIE (HWEEZRMEST %) OflZS L £3. 0-1 B
BodHbek g 5 & FRRAEDY 1, TRRED0 & 22 8RAERIC R 5 2 EICTHERELZS V.

SR RRE B TIRARAN B O S BB o TR WA Z —DIRL, 0 T3 1ICEET S, &
W) BE (BRIE) 2T E Y. COBBRIIROMD L) R (GKR) ORICET I LATE, ¥
Bll# 27z oRo [3E] o (o THlokmisss) ([CBHET.
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ETOEHE 0< =x< =1 12
L7z — |k ﬁ:ﬁ%ﬁ

DA (MR R D — RS TR A
C e R CREROE % G 729 )

s R E DR R AT e e R
RN T

0000

L Lah s, SBARIEZZT T [ 3] 2 EZEBOBII U TREINICH 2 2 Rt H ), Bl
2 HBOREICH L TRIERORWHLEE 2 ) A, SO0 BREREE, SEARD [H58T 5
L ATHEMBEEO HWBE B Ud 2\ VI KRT 2] ) E 2w THOBMEZ T WET ()R
ERE). BARMIIE, EREISEAFEDSS E ORI THIO N TV AR B L3R X0
HRBEEMEAR Z TS, TRU LGRS 208N H ) A, B 2 ISHEMEO HYBEEfEA 11 T,
WEME LTI ONTWIUEZNLL ESEL TIHRET2LENH ) TEA (LOKOBHLOMFIZ
). DBBEREIZZ D X ) okl L RS EZ M) R U EM 2 /5 7V T) XA TTY.
Numerical Optimizer {$%¥ 7% 5 T.RIZ & ) ke ik mdfbL w7
Ea-UXFq49U R
B DR E T TR E DR 2 i 72 T R D A E f# A H N FE . Numerical Optimizer
TIEZENITIMZ, FEATRARRZNOT Y v 7 TI7) T L DRI U EMEZRDFE T
Blzide 2 —1) A7 1 7 A RINS Tld, AL TEMzitEl, ll TBR-E LTS
ERUIEE L, WIEE oA IEREE I L IRBTHOBMREEE H7zI0% 2 & T, F7
e L O L LET.

Y& mE
BRGTHRETIE, BRI EZZEE T2 L1280 [VWRTPE] &iFEn 682 AR TE £
¥. ZoflfRZofFHRIHET 5 EBABIUET L5720, TERAENMSSTELT.
2R LEMEEOY A ZIKRELhB720, PL—FF 7OFEPLETT.

ATALIE
RGO E 2 i < BTl [THPLEL] 12X 0 B D 5\ IS RE R & 17
WET. FIZIE s (probing ) | & IENZEMEIX 0-1 B % 0 H DV L ICHEELZ I H
SEAAREDSLEPN LD THIIE LS ICEHEL T

INOLDOTFHEDOBEARN 28T A= B HFEICOWTE [EEENEE: (simplex/asqp) (AR R/8F
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X =%

188 B Numerical Optimizer 77)L3V X s

| DHEHEHRI DY T

B.2.4 ASIDHPREE

2]

SRR Tld [Supervisor| 38 & T [Worker | & FFIEN 5 1% E A5 HH L TR Z 47V F 5 [17].

Supervisor (ZIEFIMLENEZfil L, Worker i35-2 b7z F A7 2P 9.

Num

erical Optimizer {$IKD 3 D DIHNGERREE AR L T §

1.Racing (77 4 )V )

2. Deterministic Racing
3. Subtree
Racing & Subtree (X [18] ZZEIZL TWE 7.

Racing

Racing (3 E D Worker %3[i— O FEELEHM I % 3647 L T < L TY . % Worker TIZE L %
FHENI A= R ESINTVET. A—OELZHE 720, TREHREEZEZEAE TS,
TTANDPDINTGA—=F TRERT LI ENELTHEWRZGL LTSI Y. ARH T
Rueffeiss 2 E0EE S NG ICER 2 FTT. ettty o7zo, [ CiHEER
T OFE CANT—F ThoTd, BAELEETOLALBELTMENH D £7.

Deterministic Racing

Deterministic Racing 1 Racing [ZHt @2 7z 7-FE Ty, 2 TEHIREM &, FUGSE
BRENOFE CANT— 7 THNIF UHERPHEONSE (MUFR 7oA 2&5) L2 ER
LEY.

TNy ZRTAMPLRT L, VATLORBL Y VY ELTHHT %L, X0 REMITH
ML72WEEICAEMTY. EREALE L TRERZ R T L ot AR s BmE 2o T b
72, M X > TEHEOSBREE L) BB 225 —ANH Y ¥, £/, G5k
ALy AL THIEEEALTHUREND L7:0, #YRAL v FEEZFANIHRTEL
CLEHPHETY.

Subtree

2]l
51 o

Subtree (ZAEHNIZFEAR 2 PREE T % FHETY. Racing & RS LIEBRORFENRELL, Ao HhH
BEORECTROUEMDLE L R HEICAENTT. FEME L TRBIB R ME (I BB E %
D FALEL R HAKTE R 25202 B 1) 2 RT3 T 5 &, o> Worker IZHRFE S & % 70
ROV — FEOESARER DS 0005728, WHEOGHBERL ) bEL 22 D)
T, 20X GREEDYA S Subtree X 1) b Racing DSHER I N E T

SRR FATT LD /8T X —F 12O TUE G (simplex/asqp) (CHRN R8T A —
HIZHHBH Y 7.

EEN =noxstE (sap) i

BIK

TWETEE T, RO &9 S AEREIR O & DI R EILE O 2 KD B 2 L AT
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EFE g
BB fx - #&/ME

(x)=0,jeJ
Mg G000
gj(x) > 0,] S J]
SQP &1, TTOMEZ BED A RIZBE W T RGEHEETHEM L, £ o ZRkaETH [ E O ff 2 88
FhHME L% Ko 5 FFETT. Numerical Optimizer TIE =@ ) @ SQP EZH WA Z LS TE

9. UTF, TNHZOWTHMLIT. 2B, BEVTHCD LIIREOREZLL 7.

B.3.1 #Za—bVEZRWSHEE
AFFETIE, TOMELZ RO XS 2 kETHFETEML 5.
H B % %AxTBkAx +V T Ax - wME
I Sk gi(x0) + Vgi(x)"Ax =0, j € Jg
8i(xe) + ng(xk)TAx >0,je s

CCTBWRBIOMED T 75 vV a BB DO~Ny 2fhl 2 #E =2 — b ViR X o TRBLL 24751 T
Y. COMBEOM Ax ZHRFEHME L, HRRRZIToT, RORBEKZED LTk ) 7.

B.3.2 (SFHEEEZEZAVDIGEA
ATHETIE, ZOOZKEHEMEZHC 2 & TRFIZERL T . $9, —DHOIKEHE
MEIZROEY T
H i) B % %(AxiD)TDkAx,fD +V ) A? - EAME
gj(xe) + Vg(x)" AP =0, j € Jg

ill# S 1
gj(x0) + Vg(x)T AP > 0, j € J;
CITD LId, EERPIEDMETHAH L) A sl LIS, ZOMEDH AP &, ATFHEITK

HHPORMEZ 52 5 ETRE ekl 2 R LI

COMEORERDI-LE, ATV RHFHOEEEZ K ELET. T4bb
Ty =1j€Je Ul gi(x) + Vegi(x) AP = 0}
ERDFET. T0LE, B OOKEHMBEIIRO L) ITEDOLNE T
H B % %(Ax,C’)TGkAx,’j + Vi) AxY - HwAME
WFIGME g0 + Ve () Axl =0, j € JX
TG RILOMED S 75 v Y 2B DO~Ny 45T, CORMEDM Axy &, KEEATTOM

EOIRIZE DNz & ZIHWIURZ T 457200 Kl >TwES. T2, ZOMMED KKT 5&M4:13,

PHREOHHAOERTOHM L F Lz, I T BRI MEOERLIE 7TV T XLFHHD720I12281F7z—FTH
Y, Numerical Optimizer (32D FTRRHEK 2 EE2FAZL ) BN LHELZR) 2P TEET.
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RO L)W ARE L TERT I LTSI,

Ge Ve || AxT | [ -VF(u)
Ve (x0)" 0 Vet ~g (%)

SIT, WL R OMEORREIIHT 5T 7Ty VaRME LT, I, BB
BIECTHIE, BIBRZRIE RFIIEI G RS S AT TR 50T, SOMBISHT it

BaX M, BRBRD Axgp ZROLBEEEHRTPNEV{EDEEZLZENRNTETT.
ARFETIE, Axgp & Axy DI S

Axy(v) = viAx)P + (1 = vp)Ax)Y

EWREHMEL, EOONBEEBOPEZHRERL, KOKEREZERL 7.

B.3.3 ZXiRfzIXEtE (SLP-SQP) &

BUSRIE kG 2 (SLP-SQP) WHIM LR D720 D7 = — X & HWBEEER/MED 7 2 — X L v
D TODT 2= APHRREI N, TNHZEHIAT) FTRFINT 4 BRI LI RIA R 2 fRGE
LEd. £7 2 ATEXoOMEZBIEETHEE 52 WIEZKETEETEBL, 2h ooz H
WTHEREITVWET.

CITIEMHEOD, RESHMEEEBO THREKOAL LET. HIRHTROT7 = — A TRIRD
MEEZM) R LR T,

/ML Vﬂnfs+%ﬂG”
gi(x) + Vgi(x)'s=0,j€Jg
& M x+s20jey
IIslleo < Ag

G 3FETH DB\ VNET 7T vV al(BONy 278, F721F, ZOEPITHITYT. £HEXPE2 5
N7z ETFBREFIOS L TD gj(x) =0, je Jg D—WEPIZ L > TV EH7280, LECHIE O B
KreTrE, MHOTXRELZM ESEZ2HENHRET. 72, G2 T 7T v T 2lD~NY LTFI,
B B VIFIWATHN & UL, AR xp AMFZ ARl O F RSN  KETHE & Mo )R %
AT TR, BRI RAE S E T

HRFTERD 7 = — A, FATWREEBAOHEZ HEEE LTw a3 L, HIBIEHR/ME 7 = —
Z TR ED 2 RO H I~ BE) L HWBEEEOR/MEZ HIEL 3

HARMIZE, FATWRHEEBAEMN S AT v 7 s &, HWEBOBA 2 BRI L2 H~O AT v 7
s EOMEE s, BERFT OB L LET. sp ITKOMEOML LTHURL 7.

/Mt Vf(xk)TsT + %S;GkST
Vg‘,-(xk)Tsr =0,jelJg

& M x+sr>0,jel
Isllo < Ar

CZTIHRFTR 7 = — X DG EFRRIC G ZFATHND 53T 7T ¥ T a BNy 2175, F
721, TOBEBPATIIE LET. OB Ar = Ay 22 BUH0 5, ORI FRE 2723 & )12k
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2ETA PRI EOOMYELAE T, S ONEREIC L ) RIS SN s, % 5, & LT,
5 12 5 % BB OBA A, 7O REDHBORMARE £ HATH57 o 72881, Ar 2IEAL
A”H:mrkbif.ﬁw—%m%utfimﬁwﬁﬁwﬁ&iwﬁﬁtﬁotﬁuAmﬂ:%hk
LT, Eb5ThaVEAE A = Ar & LETF. 2 LCRO R xi + s, BB T H Y
RIS f(x) % & 0D SEB D% BIE xenr = 5 + 5,0 T TRIFIUE vy = 3 & LCKOUEN &
HBET

WRTIR T = — X, HWBERERAMET = — ZIB T G A5 75 ¥ Y 2 IO~y 215, &5
VAT Cd - 22, BRI BWT T AIMER R S 2R 9. MEC L oTi, =
KETHREO RS IA M2 2FHbH ) £, £D729HIZ, Numerical Optimizer TlE, DK
S & BB DT < T, BUBRIIIIE . 2O B 5N 5 5RO A0 KETIEOM
LA, EORARERET S E VS THELTHET

EN simzcersmEy L/ S wesp
COTNTY X NITHEZER, 0-1 BEAEB 2 AR E LHlR R

B xje X, j=1,.n

%14: Cl'UZgi(xlv'”’xj"”’xn)zcl;’ i:I,"‘,m

EAIC 21— AT 4 I ADRED—DTHEH Y T— - F—F 2 THLDDOTY. ZIT, Xl
HEBOEFRBIINT 2 HBRESGTT.

KT NITY) Z50E, SR OEKEOGE 2 R/MET 2 MEERE 3. GMRETHL7:0, K
RETRTZTHIFAEL VA TOTEL TN ZM AT HE2EL e TE T, £HIK
DERXEOEFZFET HE, SHROEREIIE [HEA] LI EOERZHITITEELET

O, HAOKE LHIFRIIBELEWICW/ SN L5 ITHOBREI T ET.

FEEEOHWHIPNROEAZKELTLIET, LhAHLBANFcE T

HRICIIEAZ 0o L LTHETHILDTET Y. COXHICHESNZHIE, MEY SEERL
T REGFE LTHDbNE T, EAI o ICHESINIZD DR N— N, IEOHFBROMEIZHEE
EN7-b0x Y7 MK LT ET.

TR oM KAL, TMETREHWMBE f(0, - xj %) RERTDHIELTEETH, €0
BRI HERAE 4 &2 58D T

o /MEBETHIUE u— f(x) 20

o IAALIETHNIL f(x)—u =0
L) V7 Ml EERL CHNBEEZRVET. 2F ), HEKEBESD, HL ETlATEH
HRoOEDE LTHbh b7:0, HMBEBICH LT EALRET HLENH) £7.

HFFERRE Y V3L, BT OWTFhhoff iz i3k L 7.

L3 RToON—FH#B LY 7 Mil# 2725 2K E 572 (HBEEICE LT3 HAE % 572

TSR E 5 72)
2. A AR E O R % 2 7
3. RTERE AR E D LR A 2 72

X
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4, =Y ER TG L2
A7 NI ZNL, FEKS [MERRL YDV ] ZV—7ORBIZEHL0TY. FliconT
13 [9], [10] 2 TR L 723 W,

RN 57— - v—Fc&a@RANR Y Y 1— U SRIEHE

COTNITY ZLNFLTORRERKNE 27T a—1) v ZIE:

e ROENZEIFOT, HEHOUIMIZH N EHROGE, VERORBRL %2 RET S
28T — B —F e H72) A FORKEMATHS S OTY

TN T) X A& wesp & Al IR [BERZ T ZV—TI2L 55 DTT. FHMlliIcONT
(16 2 TEL &N

EED s

WRIERZEADIEO#IE (W) (RN Z NS JEET A%, B T R -MEE

/ML f(x)+pZ|xi|_, X €R",
% gx) =0

DEIERLT (EBICEXZOMEDE S» 2N e E 2 ), FAGIKEIRE, 0O KKT &4
R EEZDE, R0 EMREEER - BEEEICES CRBEET VT XL KT 5 I LA TE,
KIGIPOR M2 PRAEST 5 2 L 23T E 9. Numerical Optimizer (AR E LTV 5 lepm I EARIRR D
(ZHD KAV, tepm (AR FHBISE IO AL REE T

WEEEIZIZRED/S T + =< Y ZAZR LT T, p ORE SRS/ S v & IRAFIK % i 72 &
B WEATABELRICIR T A2 2 L 3D VT . MICIFATATRERMETY, SR EMmzL, %
BRIV E BT L HITESNE T, p DMHIZ/NT A —5F exhro TT 2T LD TEET

WREBICHRTO 2 ) v M, WRDAOR2rL OB TEL L W) HTY. PITETIIE %,
AWM ZMHZTEICRBE L CHh O REFEZ 27— P SR ThEL 5200 T, BWEILHEA
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