NUOPT/SIMPLE ¥ == 7 )V

KWAESHt BHEIRXT L
Phone: 03-3358-1701
Fax: 03-3358-1727

Email: nuopt-support@msi.co.jp

2012/11/9



H X

INTRODUCTION . . et e e e e e e e e e e e e e e e e e e e e e e e e s, 8
1. NUOPT D E BT . . e e e e e e e s 9
1.1 NUOPT DAEAR « o e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et 9
1.2 NUOPT ORI T et e e e e e e e e e 9
1.3 NUOPT DMLEEDWRIL « v v v et e e e e e e e e e et e e e e e e et 9
1.3.1 GERBTEEDTEINE o oo e e e e e e e e e e e e e e e e e e e e e e e e 11
EFVUTERE SIMPLE. .« . oottt e e e e e e e e e e e e e e e e 12
2. BEFTUUTEEE SIMPLE &IE . o oottt et e e e e e e 12
3. SIMPLE DR REIE . . 13
Bl R B e e 13
3.1.1 FTRDESIIZE e e e e e e e e e e e e e 13
3.1.2 FFALEF X FEICIT oo e e e e e e e e e e e e e e e e e e e e e e e e e 13
3.1.3 BELIEFEDNEIT © o v o e e e e e 14
3.1.4 FETATFA A TR CTELRUI KT e e e e e e e e e e e e e ettt e e e 14
3.1.5 name FIEICFIT TERUI T © o e e e e e e e e e e e e e e e e e e e e e e 14
3.2 WINDOWS HRE UNIX/LINUX B GO e e e e e e e 15
3.2.1 FBTITFA DTS o o e e e e e e e e e 15
3.2.2 UNIX/Linux JRCTODFETILGIVE . oo oo e e e et 15
3.2.3 BAIE/BANEDEBIFEE . o o o e e e e e e e e 16
3.2.4 name GIEDEBIGRIE .« o oo e e e e e 16

4. BEHETET VORISR . . 17
4.1 ZEHET T VARIBBLE « v v v v v e e e e e e e e et e e e e e e e e e e e e e e e e e e e s 18
4.2 HEIBIELT T A OBIECTIVE « v v oo e e e e e e e e e e e e e e e e e e e e e e e e e e i 19
4.3 HIFIZNT T2 CONSTRATINT « v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 20

4 TEBHT T A PARAMETER « « v v e e et e e e e e e e e e e e e e e e e e e e e e e e e 21

L >

© 0 4 o o h N~ w N R

.4.1 Parameter IZH T SMHfEZICESMIETEZE . . o oo e e e e 24

FEFGIEFL T T A INTEGERVARTIABLE « « v v v v e e e e e e e e e e e e e e e e e e e e e 25

AT BT SUM, PROD « v o e e e e e e e e e e e e e e e e e e 26
ST THNT T A SYMMETRICMATRIX « « v v v e e e e e e e e e e e e e e e e e e e e e e e 28

ATHNTTAMATRIE « v v e v e e e e e e e e e e e e e e e e e e e e e e e e e e 32

NPV TAVECTOR « v v v v e e e et et et e e e e e e e e e e e e ettt e e e 36

AL AT A



4.10 AT TA EXPRESSION &+ttt v vt tet ettt ettt e e e i e aenenenn 39
4,11 WRTFVTAELEMENT « v v e ee e e e e e et e et e et et ettt eaeanens 39
4.12 BEBTTA SET « e ittt et e e e 41
4. 13 IAFFEER YT A ORDEREDSET « v v v vt e e et e eeee e eeeeeteeeneeeaneeannenns 44
4,14 BB SEQUENCE ot v e ettt et e et e et e et et e e 47
4.5 R e 47
4,16 I R TFELSE & ittt e e 49
A LT B e 50
- BT RRBIREY VS WCSP .« ottt 51
5.1 WeSP Z A D B D B A e 51
5.2 HBUBIELT T A OBIECTIVE « vttt ettt ettt et e et et et et et et e eeaans 52
5.3 I TR CONSTRAINT « v vttt ettt et et et et et et e e e 53

5.3.1 N—PHFIBIE hardConStraint oo oo ettt ettt ettt e 53

5.3.2 EIN—FHFIBIE semiHardCONStraint oo e e oot et e eeeeeeeenn 53

5.3.3 Y 7MFIFRIBIEE SOFtCONSELAINt v v v v e et ettt et ettt ettt ettt eeeeenn 54

5.3.4 /NIA =K defaultConstraintWeight ... ... eeeeeeneeennnen. 55
5.4 FEHIEELT T A INTEGERVARIABLE « v v v o v e v e e eee e e e eemeee et eeeneeennn 56
5.5 BEBZEEL T A DISCRETEVARIABLE v v v v v e e eee e e e eemee et emnneeennn 56
5.6 BRI AL LI F . o oottt ettt e e 57
5.7 BRI B SELECTION v ittt ittt ettt et et 58
5.8 7 B BOOLEAN + ittt ittt e 59
5.9 /N R EBAFBIEN MIN, MAX & vttt ittt ettt e ettt e e e 59
5.10 fi/(R)EZE DA BUG T DBIEL ARGMIN, ARGMAX & v v v v vt e i eeee e e 61
5,11 B COUNT . o ottt 62
. BRI ERT Y2 — Y TRIREY VS RCPSP . oottt 64
6.1 RCPSP DR B S o ittt it e e e 64
6.2 HIUBIEIT T A OBIECTIVE + v ot et ettt et et et et et et et et e e 66
6.3 HFIZNT TR CONSTRAINT & v v vt e et ettt et et et et et et et 66
6.4 T TTAET AT T A BCTIVITY vt v e ettt e eeee et tteee e eeneeeeeeennaeen 66

6.4.1 JETTHIFG, [EHBTIETTHIRT « o e e e e e e e e e e e e e e e e e et e ettt 67

6.4.2 ACtiVIty D e e 68

6.4.3 FIIEDFRIE .« oo oo oo e e e e e e e 69
6.5 VYT A RESOURCEREQUIRE « « e v v v s e v e e eeee e eeeeonnesseannnneennn 69
6.6 BIFHARE YT A RESOURCECAPACITY & v v v et et e e et e et e et eeenenn. 71
6.7 E—RIEFFBIEL MODEORDER & v vt vttt it ettt e e e et et et e 72

AL AT A



6.8 T7T AT A BB FIXACTIVITY « v v v v et e e e e e e e e e e e e e e e e e e e e s 73
6.9 TIT AT ([ T SRR UNFIRACTIVITY & o e v e ettt e e e e e e e e e e eeeeeeas 73
6.10 HUBPTF AP TA GANTT + v v oee ettt et e e e e e e e e e e et 74
6.11 AT —H AT T A RCPSPSTATUS « ¢ ¢ v v v v e e et e e e et e et eeeeeeeeeeeenenns 75
6.12 BIRHIFINE AT a— U T DB DR E . o oo et et et e e e 75
6.13 WIRHIFINEAr 2=V ZRIREGTRE oo 75
T T BT TAIY 84
T L T AT A IR o e e 84
7.2 DAT T T T Al o e e e e e 84
7.3 CSV IR T T A Il o e e e e e e e 88
8. HATHI . . 93
8.1 H T 93
8.2 PRINT BB .« ottt e e e e e e e 94
8.3 SIMPLE PRINTE BIBH . . oottt e et e e e 97
8.4 sIMpLE FPRINTF BEEK . ... o o 103
8.5 IO © . e e e 104
9. B DR RE . . .. 105
9.1 SOLVE B .« ottt e 105
9.2 TTFTILOWNEDTR ( SHOWSYSTEM BAET) © oo e e e e e e e e e e 107
IR ) =~ P 109
BB V2N NUOPT . .« o o et e e e e e e e e e e e e e e e e e 111
10. BSEIEYV N NUOPT BUE .« o oo oot e e e e e e e e e e e e e e e e 111
11, BB ST 111
11.1 TR A O JT o e e 111
11.2 A EICBIT D TT oo e e e 112
11.3 HKYE, BRI, 70240 — "—1CBITDH T oo 112
11.4 HFFEREY LN (uese) IZBITAH T oo 113
11.5 B R IR T I T At T o o e 115
11.6 BIEEHITEAS Y 2= FRIEY LN (Repse) ICBITDHH T oo 117
11.6.1 FETHEZIRE © oo o e e e e e e e e 117
11.6.2 WHIEFURATE © o o o e e e e e 117
11.7 FATARATREM B HERSRE ( 11sDETECT ) DT o« o e e . 118
11 .8 U T B o ot e et e e e 120

AL AT A



119 B IDPIM . oot e 121
12, B Al et e 122
B = 1 P 122
12.2 R 7 ANV DR TRER o o o e e e 123
12.3 7 7 AV DB TR o e e e 125
12.4 7 7AND L TR, fRIERISTDIOHBEGFRRE oo 126
12.5 7 7 ANVOEITARFREMEERI I o 127
12.6 7 7ANDO/N—RHK, BIN—RHFIBIOYZMIRRARET ..o 128
12.7 fE7 7 ANVD RTINS o e 130
13. NUOPT DEAGBHET VYR A L.t 131
13, L B R R . e e 131
13,2 T R A= e e e 132
13.3 HEGHERIEE T VTR DI o« ettt e e e e 137
13.4 TIVAYR LD B IETTIE o e et e e e e e e e e et e e 138
13.5 TATUR A BEEIERI . e 140
13.5.1 BEEBRDPZEINTOBHERIE I . o oo ee e 140
13.5.2 BEEBDPGENLOIERIE IO « oo oo 140
13.5.3 UFHEIFTBE oo oo o e e e e e e e e e e 141
I = B e 141
B B O S - =P 142
14,1 INTA =BT FTAIL NUOPT . PRM + v v o e vt e e et et ete e teeee e eneeneneens 142
14,2 FB/ N T A e 144
14.2.1 TATYXADBEER oo e e e e e e e e e 144
14.2.2 FEHEHTHI . o o oo e e e e e e e e e e e 145
14.2.3 JEZ7A/THI . o o ov o e e e e 146
14.3 TIVIEURABEA D/RT A= ettt 146

14.3.1 BIEFHETEZH AR ( higher ) /[EMREFEY ( lipm/lepm/line ) /&
K K7 S ( 1sqp/tsqp/slpsqp )/ FIEEEFE B &%

( 1sdp/csdp/qnsdp/trsdp NIHRWE/NTA =B 0 e e et e e 146
14.3.2 HAWL ( simplex)/BRIFFILE ( asqp )ICHEWLNTA—H ... .. 148
14.3.3 HRITETNTYXA( wesp/repsp) ICBRIRNTA—H oo 149
14.3.4 BEFHL ( simplex/asqp )/ KBHIREL ( global JIZHZRNTA—L
............................................................... 152
14.4 MPS 77 A /BT DRI « ¢ o ettt e e e 159

AL AT A



14,5 78 A e 159
15 . MPS T Al ot ittt e e e e 163
15.1 MPS 7oA /U T ARt T e 163
15.2 MPS Z7AICKTTBIRT 7AIL e e e e e e e e e e e e e 164
15.3 MPS 77 AR T D/ N A= T e e e e e e 165
15.4 MPS Z7A /LD B ARG . e 166
15.5 MPS Z7A /b e e 168
15.5.1 MPS FFA/L~DEIETIE © oo e e e e e e e e 168
15.5.2 BHBEREIEIIEDIEE © o e e e e e e e 169

S e sy T - PN 170
16. 0-1 BE DB BRI BT o 170
16.1 PR BB B, o o 170
16.2 B DRGSR lEDRBL 170
17. NUOPT/SIMPLE FAQ . et e et ee e e e e e e e e e e e e e e e e e e s 172
17 . L B N o T e e 172
17.2 B D B D B e 172
17. 3 TR DT — e 172
17.3.1 —RTEDIBE o e e e e e e e e e e e e e e e e e 172
17.3.2 ZRTEDIFE « v v e et e e e e e e e e e e e 173
17.3.3 ZRTELLEDIBE o o 173
£k A NUOPT/SIMPLE (DT — At —0 i 174
A.1 SIMPLE DT — Ay = L i e 174
A.2 NUOPT DT — /L 0 e e e e e e e e e e 213
A.2.1 NUOPT DL 7 — e e e e e e e e e 214
A.2.2 INTA—ZD T T i 223
A.2.3 MPS 7oA/l T e e e e 224
fHEEB NUOPT 7/ R A . . e e e e e e e e e e e e 228
B L BT e e 228
B.1.1 JHEBH oo 228
B.1.2 [BRIEEEFIH T B0 o e e e e e e e e . 229
B.1.3 (GHREI T T B0 o e e e e e . 230
B.1.4 BTEFHERTEE BT ETE © o e e e e 231
B.1.5 HIEEME I BT IE © o o e e e e e e e e e e e e e e e . 231

AL AT A



B. 2 BRI I o e 233
B.2.1 CLGTHIRIL o e e e 233
B.2.2 BARIFIRTE oo e e e e e e 233
B.2.3 IMERIETL o e e e e e e e e 233

B.3 R R (SOP) 1 ot ittt e e e e e 234
B.3.1 FE=ma— P LB BT o e e 234
B. 3.2 [GRHREI LG B0 e e 235
B. 3.3 BRI I (SLP-SOP)IE « oo e e et e e e e e e et 236

B.4 BT B R Y I /N HCSP vt ettt e e 237

B.5 MURERIEICEE SSIIIREA L T VTR A e 238

B.6 ¥ 7 — W —FICLEWHIAT a— U FRIEMRE .. o 240

BT A R e et 240

[ C BB R ... oot e 241
0 243

AL AT A



Introduction

A~ =a 7 VEEGE LSy 77— Y 7 k NUOPT ORISR 2K LT, XY #/7e NUOPT
DOHREZ T 572D H DT

NUOPT (ZIZABIZIE U CUF O~ =2 7 AR I TR £
7) NUOPT/SIMPLE ¥ ==7 /L
) NUOPT/SIMPLE F=—RMUT /L
) NUOPT/SIMPLE Excel HfgF~v==27 /1
T) NUOPT/SIMPLE ANk~ == 7 /L
) NUOPT/SIMPLE filfE%
) NUOPT/DFO FFAHTA K

AKv==aT/v (7) X, NUOPT DHEREZFEMICHIIT H7-0D LD TT. WHITILH DR
& NUOPT IZBIYeA 2o Z L2 ELTEY £

#)®T NUOPT % ZHIHD L (£) NUOPT/SIMPLE F=—hU T /& ITEFIL.

NUOPT % Microsoft Excel & OulfRfkaEL ZFIFH DX (V) NUOPT/SIMPLE Excel
BR~v =27 LA TE T &,

SO T 1 7T Lpxh NUOPT ZFEON L CTHIH Su72vWiild (=) NUOPT/SIMPLE bl
Bt~ =2 T VR TE T &,

s AR A BB BE R RE L2 %P9 D NUOPT/SIMPLE D Reik il & H1 0 72\ ik (4)
NUOPT/SIMPLE filESELZ TS T S0,
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1. NUOPT DR AZEIF
NUOPT Z# 9 ETH M- TBL _REXFHIHELY, TR LET.

1.1 NUOPT DHERL

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

¢ SIMPLE (BHETHMELZFTR T H72DDETY 7/ FiE)

¢ NUOPT  (ECHLEHE R Z i < 72D DK LX)

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

1.2 NUOPT DF|FE

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

1.3 NUOPT DALHEDFEN

1. SIMPLE THEHGFHEIME (=7 V) &tk

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

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

GUI TIXERFIED 2,3 ODWUHEZY TN Y v 7 TELDTHTWETR, avr K74
YTIE 2,3 ORFEEFERNATO LERH Y £

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

PLUFIX windows MRCOFIETT .

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

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

AR UNIX/Linux WRIZEIT D FNETT.
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prompt$% mknuopt [T /N7 7 AN4].cc

prompt% ./[ETNT 7 ANKL] [T—HF T 7AV]

[F] BRI RIS R L CF — 2 2 R 2 ME 2 <BEI2E, BE 2 OFIEZ BT

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

GUI OB DOWUBFLOTHRN

FITER SIMPLE 7 7 A /b

F—2 Ty A

ETNT Y

\4
=7 7 A I

a<wy R4 v OBREOUEOFI

SIMPLE 77 A /L

mknuopt.bat (mknuopt)

A 4

ESYIZ

F—&R Ty AL

Y
A I

AL AT A



11

1.3.1 ZBREEOWEFE
NUOPT windows FRICIWTIFFIAELA 5 3k B EEE FITTHIEN TEET.

LIUF 32 O FATIADIERK S O 4% FIE T

prompt% mknuopt.bat -parallel [EFFT /N7 7A/NL4].smp

prompt% [ET VT 7 ANL] ..exe [T—H 77 A)]

3. E7EE WERLIXT X774V E55ELTEHAT) BEIZED] 2250 T
B O Wwindows WMUZIIT S FIEEFEEETT A 1 Tl ST NV E2FEITEAUICERT S
(2 XA )] OFEIZBWT [-parallel] EWH ATV a U EAITDHESNELRD 9.
IAEBREEDWFAIZ B W TR ERNT A —=ZIZ DWW TIE [14.3.4 BEGHE L
( simplex/asqp )/ KNIEEMEKIEIL ( global ) IZHRNRTA—4] 25F|ICLTLEE

AY
SIREIREEDOWSIULTIE Intel #DWFILT A 7T U Intel® TBB #HWTWET. =
DD FITITH T > TE, LT OEERENVHEIZZRY 7.

» NUOPT DAL AM—/VEFZEIRT D3 317
e Microsoft Visual Studio 2005 (/272L [KB2538242 *+ Microsoft Visual
C++ 2005 Service Pack 1 FEAMAIRE/ Ny /r— MFC D& X2 V7 4 HHH~7 1w
7758 HEALTHDLILERSHD £77)
° Microsoft Visual Studio 2008
° Microsoft Visual Studio 2010
> N—Kouxz7T
e AUT/L® Core(TM) 2 Duo FuEy¥—F|IAT/1e Xeon® FrtyH—LlE
e AV7/L® Pentium(R) 4 Fmky¥h—-77IU—Ll
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—

E5 )V EEE SIMPLE

2. T Y EEE SIMPLE &iX

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

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

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

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

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

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

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

x + vy <= 1;

=Y

N

x +y <=1;

3.1.2 $ATBAXFELEHIT

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

xX+y<=3;

x + y <= 3;

ROZHOBFELCEKRTY.

Variable x;

Parameter a;

Variable x;

Parameter a;

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

Vari able x;

x +y < = 3;
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Vari

able x;

3.1. 3 BERDIRF

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

Variable x;

Parameter a;

Parameter a;

Variable x;

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

Objective f£f;
f = x;

Variable x;

3.1.4 FF N7 A NNTHETERWVWIFE

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

IntegerVariable enum;

Parameter Variable;

o, EMZEAXT (BfAR—X) bFEMTLILETETEEA.

3.1.5 name 5IEICFIACTERVWIF

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

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

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

3.2.1ETNV7 74 VOILEREF

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

3.2.2 UNIX/Linux R COET VIR

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

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

L /) I L A

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

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

windows IR

Variable x;

Variable y;

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

X + 2y == 2;

x >= 0;

y >= 0;
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UNIX/Linux fi

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

windows hRCIX, ufun BAEZEOHTHLETSH D FHA.

3.2.3 BRb/R/MED BB E

HRBE &= ©F 7 ABEIZIZ51HIT type=minimize &AWL type=maximize ZHIRET
LMERHY T, ZHITENEIK O BOREIERTEN R/MERTE, RRIERETH L Z L&
BWLET. 20 type= AW L7HE, windows WTIZB B ER/IMERIBETH 5 L3R
kLUETD, UNIX/Linux JRCTIFar A Lx=T—Lih) £7.

Bl X (LA FOFRIE,  windows MUTIXIERICEEL £97%%, UNIX/Linux RUCIE= /%
ANTT—TT.

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

3.2.4 name 5IEOBERE

T8 7 7 A NINEEBOESLEROYIEZRET 255 1E, name SIEUT L > TEHR
EBOALFIZED HULENH Y £ . windows RTIE, FFIZ name B AT ITRWGAEIC
X, ET V7 7 ANVTERINTZAHEDOLON name 72 L@FSLET. UNIX/Linux hi
TlE, &7 name ZAHT2MENH D £

AL AT A
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4. FHEIBEETINOHERESR

PAFIE SIMPLE # W TCHHEHBEET IV (ET VT 7 AV) R T HEOERERD—
BT, ZZTIIATOMREREZIIZE L TUIWVERADR, REOHEFEEET VIILL T O
REZOMEETHRRTLHZ ENTEET.

W ERA SIMPLE HNOD£F BERE

B Variable BR AR

EEBLCE>S Objective EESECE- e

S Constraint LW

EH Parameter ER RS

ORISR IntegerVariable BEERERT

o R B sum, prod >R wEutas

+ Expression T ERICH LT, i
I DFEBE G2 D

KIFATH SymmetricMatrix RIFMTHN e 23

W Element WTaRT

ESE) Set NFoE)  fHH A2 RS

. rderedset BRMEFZF oA AR
+

BHES Sequence BN DR DEEERT

Fefh HRIRARASL 2 HIR 2

\ , KN Lo CTERN R DM

Zefk oy i B ifelse 5
BAaEDDHERITHNS

IR AESE exp, sin, cos, IR

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

7 —VEEUT repsp THHWAENTEET).

W ERL SIMPLE NOD£AHR B
BB K DiscreteVariable S A e
EHEA BRI alldiff HBEARREEERT

AL AT A
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E2iNESE selection PR IR 2 2R
N R B hardConstraint N FHil# &2 29

T I — FHilFI B

semiHardConstraint

T In—FhlRERT

VAZEN ISR softConstraint V7 MK AT
. ; flxwXzs51% L LT, 0-1
-7 — VR Boolean

iKY

ATORERIZTNVIY XA repsp ZHWVDHEEICOREFHAIHETT .

W E R4 SIMPLE NOD£H BEne

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

B PR ResourceCapacity IR R A KT

[F]— & — FIIEFER

modeOrder [fl—F— R&®IRT S
B
TIT 4T 4 BEE
- fixActivity TIT 4T 4 HEET D
B
7T 4 €T 4 EE . o T T 4 BT 4 OREGE & R
unfixActivity
fif B BA%L T
e b F¥—Fh Gantt e bFy—retihT5
AT —HA RcpspStatus FRONEH 2 ARATT D

4.1 F¥ Y R vVariable

BEIY variable EW9H 7 T ATRIEINET. BEMIC x EWOIBHEZEFRT HITITLL

TOXOICRELET.

Variable x;

RO % —FEITIER
LITF BT,

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

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

Variable y(index=i);

EEOMMIEIL = TRETEET. UTOFITIE x ITHHE 3 ZRELTWET.

BRI ZRIEEN NG S, Z2ROVBEIET T L TY ALK THBICRESNET. 7
NFY XN K> TIAHEORE L B L £

4.2 BHEEZ 7 A Objective

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

Objective f (type=minimize);

f = 2*x + 3*y;

UTORBIFNFNHIRY T

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

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

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

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

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

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

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

£li] = 2*x[i] + 3*yl[i];

AL AT A
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4.3 #8252 constraint

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

-

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

x - 2%y <= 0;

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

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

Constraint co;

co = x - 2*y <= 0;

FHOMNDPROAERZR OO FETEEEA. ROFLERITRY TH.

x - 2%y < 0;

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

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

Set S;

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

HilRIAX A F DER

THOBAICIE, UTOX 52k £7.

Set S;

s ="123";

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

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

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

x + vy !'=-1;

AL AT A




21

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

TWET.

SymmetricMatrix X ((i,3j)):

X >= 0;

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

X >= 2;

FELFITEERA. BI2E, ROFERITARD TT.

-

RS >= ZHim &I

X <= 0;

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

SymmetricMatrix X ((i,3));

SymmetricMatrix Y ((i,3));

X >=Y;

BEOFEEERNZ, —fF L TRET D FITETT.

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

X[n] >= 0;

4.4 BV T A Parameter
EFIY Parameter EWH 7 T ATREINFET. BANIZ a EWVW IO EHEERTHIZIX

UTFoX icil LEd.

Parameter a;

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

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

Parameter Db (index=i);

T, 6 OEM cil,pl,cll,ql,cl2,pl,cl2,q],c(3,p]l,cl3,q] &
WEFRLTWET.

Set S;

Set T;

S ="123";

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

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

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

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

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

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

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

AL AT A
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cl"

C

~.

~.

cl" "

’

A O O O O O

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

C"

’

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

ETNT 7 A IV

Parameter a (name="cost");

foo.dat M

cost = 3;

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

Parameter a;

Parameter a (name="a");

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

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

ETNT 74N

Parameter b (name="b");

foo.dat W

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

Parameter c (name="c");

foo.dat W

6 6
[2,p] 6 [2,9] ©
[3,p] 6 6

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

4.4.1 Parameter [ZX T AWHLRIC L ATEER

Parameter |[Z%f L CHHLIC L VEZ ERTDH2FNTEX F9. Parameter YUAMIF LTI,
Wb LA EREITTEEFA. FRIEFEERIC L D Parameter OfEEFR TR O —F T .

EF T FANVIFEIR T BT 1A

Set I (name="1"); Element 1 (set=I);

I =™"1 .. 10";

Parameter P (name="P”, index=I);

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

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

endRecurrenceRelation () ;

EEROFIO L 5 12 b RER S 13 b B4R s BA%L startRecurrenceRelation () &l
LK THE B endRecurrenceRelation() & CHOLMLELNHY 3. Lo
i+2<I D X HIC Parameter DEFEFDIRFEVIRFEE LB 2K 512, S CIlT-HiPH
ERETHAOEZEZNLRNTLIEIV, H—0 Parameter |ZXF L THEIT TIEEARL, Tt &
(ZHEEL D Parameter WEE LMWL ERT HF L TEET.
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Set I (name="1");

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

Parameter P (name="P”, index=I);

Parameter Q (name="Q”, index=I);

// WfeAGEE

startRecurrenceRelation () ;

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

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

endRecurrenceRelation () ;

#i{t=\CEFE L7- Parameter {1 endRecurrenceRelation () LA
FARRICH]R ) Z &N TEET. Bl UERF CTRRICET Sl %217

TIEELSIZEV.

o TEEMERT IR (ali] = ali] DX IHIRIELali] =

D & 9 7eFtak)

EH D Parameter &
HFTEITTEEHAD
b[i17»Db[i] = ali]

o IHMEAERIR DT A —F DERGEPLERTER (21, T A—% a 3T

ERINTWAEFTD a.val.print () 72 &)
o setOf BB
o il oFER
o  HHIBIE O

o L OFHERFHZIRTDNIRTHEASEZBATLE D L5 it (Fl 21X alil=a[i+1] T
WEEIELS 4 OfED E5H LT 1 OIRFESORPHEZBZ TLENET)

ERRICHEY T D L) RER AT B G ETRT T — L0 £7

4.5 BHEEH Y 7 X IntegerVariable

FEREHUE IntegervVariable WO 7 T ATREINET. BRI x &0V HEHEE

BEERETDITIFLLTO L S ICRER L E T,
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26

IntegerVariable x;
BEOBEEIER 2 —EITERT DL, B£E2Z T X Set LIRFZ 7 A Element MW E

T, LLTFOITIE, 3 MoBEEEH vi1],v(2],v[3] 2 EIEZLTVET.

Set S;
S ="12 3";

Element i (set=S);

IntegerVariable y(index=1i);

B2 0-1 OADOEEZ I DEHEHIL, type=binary 52 HETERINET.
UTFTIHE z £ 0-1 BEEERELTCVET.

IntegerVariable z (type=binary);

BROGBERTZEL5E, IHFMEE T, U To “RKIIFRROE®RZFFH 7.

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

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

4.6 HFAEEES sum, prod

gicrits Y [[ ETaMiEs LT, siMPLE TIREEMGEEK L LT,

3

sum ¥ L prod BEMREM SN TOET. ROBITIEL, ‘FﬁUr’f@iﬁZXi =10 ZFEB LTV

i=1

ER

Set S;

S ="12 3";
Element i (set=3);
Variable x (index=1i);

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

Fofikz sum BEEMDTICEL LROL S 102D £
Set S;
S ="12 3";

Element i (set=S);

Variable x(index=1i);

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

S ="12 3";

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

prod(x[i],1i) == 20;

Lot % prod BA#ZEFEHLTICES ERO XL DT FT.

Set S;

s ="123";

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

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

sum BMBIETEZOBRFICH L TCHEM T 2F b TE 7.

ii@b y, =10 &k L CuhET

WD TE, iR

Set s ="1 2 3";

Set T = "1 2";

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

sum(a[i]*b[Jj1*y[i, 3], (1,])) == 10;

ROX SRR TDHZ L HARETT .

Set S = "1 2 3";

Set T = "1 2";

Element i (set=S3);
Element j (set=T);
Variable y(index=(i,7));
Parameter a(index=1i);
Parameter b (index=j);

sum(sum(a[i]*b[Jj]l*y[i,3]1,]),1) == 10;
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5
FMEAREZRNT, P2 LR ZHIRT 58 L TE £3. ROFITIT, ‘FﬁU%’JEﬁZXi =10
i=3

Ztik L CWE T,

Set S;

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

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

KOBITE, HFAY % =10 , DX =20 ZFEELTVET

ieT igT

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

T = "p r";

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

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

4.7 X}#TH|7 7 X SymmetricMatrix

KPMTHNL SymmetricMatrix WD 7 ZATHREINFET. MPMTIIBROTESL, %t
FMTHIOREE D ERITAN A AT O MERZH D £3. Hl21X, RO L D72 “IREFTIFTINE E

‘LW E LET.

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

Zo%E, LTFOXLIICRELET.

Set S="1 2";
Element i (set=S),]j(set=3);
Variable x,vy,z;

SymmetricMatrix X ((i,J)):

X["1,1"] = x+3;
X["1,2"] = 4*y+1.5%z;
X["2,2"] = 2*x+10*y;
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SRS DR DERT E T ZAEo0nIhn—JFcBL ToLERZ LT EZIWn. |k
ROFITIE [1,2] RONERSINTWDEDT, [2,1] KO E2EHETILETIHY EHA.
SOV EE L TERINZEEE, RICERSNHFIRERINET. #lid,

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

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

1L, ROITHIETEZ L TWVDHEHFIRD 7.

X = X+3 4y +1.5z
- 4y +15z2 2x+y

Variable x,v, z WCIRFEAMIT T, BREIK L TH Parameter ZEATIIE, 17HIDOE
FE L UTHI>FELTEET. UTopEZE TV,

Set s="1 2";

Set T="1 2 3";

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

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

SymmetricMatrix X ((i,3));

/) B B e

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

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

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

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

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

b["1,1"] = 3;

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

X, +3 4x, +10x,

EEFRLTVDLHICRY T
4x, +10x, 2X, +1.5xj -
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MPTHNCE LTI, il & L TREEMEHK 2R ENR TS 7. P EEHERNZRTS

&, AL >= 0 BT HLENRH Y T, ROBITITHFRTS] X O 1EE K & 5l
LCTWET.

SymmetricMatrix X ((i,3j));
X >= 0;

FIDZIE 0 YSHDAD T —lE2HNDH 2L b TEET. ZONE, ALEITEDITS DK
NEAEEBERLET. B2, ROBNIITH x OFR/NEAEDS 2 2F0, X-2E-0 TH
LT LEEWRLET.

X >= 2;

ROFLIITREY TT.

SymmetricMatrix X ((i,3));

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

BEORBATIZ —FE L CERT L2 F b TEET. H121F, kofcidst#iirsl X,,., X,

L TEELTOHET.

Set sS="1 2";

Element 1 (set=3), 7 (set=3);
Set N="1 .. 10";

Element n(set=N);

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

KT BIRDOIRT: n I21E index= ZfHF2RERH 0 F3. {EHBIOXIFATIING D IRT
(i,3) 121X index= ZffH L TEWTEHA.

BEOXFATHN R LT RIS IEEERIR 2R E T 2121%, RO LD ITRERLET.

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

X[n] >= 0;

KM ATHN 2 B 2 D256, W NATHIN Y 2 BN TERT 25 Z & CTrand 22 sKAgEHs n]
RETY. ROFNED LR T3,

Parameter a, b NWHET D IRFITK > TITHIRR D & &
FLTOET.
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Set S,T;

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

Variable x (index=k);

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

B A.slice(2,3);

S = A.slice(1l);

T

A.slice(2) | A.slice(3);
SymmetricMatrix X ((i,73)):
X[i,73]

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

LFEEOHITIX Parameter a, b OEENMT 7 7 AN E 2575 —AZBELTHET.
77 ANVPOHBRAICLSTEED a, b DIRFORMHERENENES A, B THD
EEODLNTWET. TN TOBERERDOHIZ, £E A, B 2ZNENNLLET. £
7o, BEOFHEZ RTES T, 1THINORTOFALZRTES s 1L, WTNLLES 2 HIE
RENTWET.

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

g o N w =

[1,2] 4 ;

ZhHIE, ROTINZERZ L TWDHLFITHE L ET.

X, +10 4
X=| 4 2X, +0.5x, 3x
3X%, 5X,
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HEIRA DM TIL, £4 A OERIT
((1,1,1),(1,2,3),(2,2,2),(3,2,2),(3,3,3)}
#£45 B OEFIT
{(1,1),(1,2)}
TY. ZHICK L TUTOMLEEZ$EFIZLY,

A=A | "L"*B;

B

A A OERIT

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

A B OERIT

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

L ET.

B slice() 1%, £AEO—HARE LUV HTHELAE L CET. LLofiTix, £
A A DOEHEERSEYVHLT, £4 B ITELTVWET.
FROERCZAToT/ER, Al =6, |Bl =5 LRVELEDRN, FIMOLES LW
Y& IAl = 27, |B| = 9 &2V, WETROREREZLEL LET. FrIZITHIOKRITR KR
XWBRAITIE, N7 R DENBE T ET

A.slice(2,3);

4.8 17317 T X Matrix
— R DITHNE Matrix &V D 7 T ATREESNET. WFITH & RIS, —#RITHHIEKOE
EFzE, BITHIOHEDEZRIIAN A AT HOMLERNH Y F3. HlziX, RO L H 7% 2x3 D74
PEFLIZWE LET.
X+ 01
X = y
-1 2 z

ZOBE, UTokdizitd LET.

Set s="1 2”;

Set T="1 2 3”;

Element i (set=S),]j(set=T);
Matrix X((i,3)):

Variable x,vy,z;

X["1,1"] = x + y;
X["1i,2"1 = 0;
X["1,3"] = 1;
X["2,1"] = -1;
X["2,2"] = 2;
X["2,3"] = z;
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1 HTHNDATOWRT:, 3 1HATHIDFIOIRFTT . Matrix X((i,3))ICEKND “EHFFNEZE
M LT Matrix X(i,J) &Rl T A2 EILTEERA

17517 7 2% HAWT, EFTHEERT DI ELAHRETT. =720, T EER R,
ETFEARS0TRA—HICHLTERL TCHOMPMEESNETADT, FERFRITIIE ER
HTENTEET.

BROTH 2 —FE L TERT DL b TEET. HIIE, ROBITIE—RITH X,,..., X &
—fELTEELTVET.
Set S="1 2";

Set T="1 2 3”;

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

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

ITHIBROWT: n 121X index= 2T 2R H Y 3. FRIOITHINEOIRT (1, 3) 121X
index= &f5 L TIEHWTEEA.

I 2T TAT NI ATH R TAIR E K52 I LET. [TAIROK 2 13478 TT 0, 17
B DATHN A SR 5120, FFEIN () 2. at () BB E V£

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

Matrix Z((i,3));
Z = X(1) + X(2);
7 = X.at(l) + X.at(2);

=%

// Z = X[1] + X[2]; #E¥E

S BIATHNDR G 2B T 556121, AFRIC. at () DR&ISKET THFRIN ] 26> TS}
LET. ABTHIOGE & FERIS, 1TPIROIRT LATHIO Ry ORT 2 ks LA 720
TERT L& b TEET.

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

Matrix Z((i,3)):

Z[“1,17] = X(1)[™1,1"] + X(2)[™“1,1"];
Z[“1,1”] = X.at (1) [M,1”] + X.at(2)[“1,1"];
Z(™1,17) = X[*1,1,17] + X[*2,1,17];

FEOZo0RAZTEN R CERICHRS L ET.

AL AT A
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178027 Z ZHATHNER P ER SNV TOVET . ZOOITHIOR PRSI ITINE, BE, *
BE T 2N TEET ATHIRLOMBERIITENEN, +, -, * HEFBAHSLET. £72,
TR P AREN S OIHFE TRILINHIKX b E '9’—%.’) EMTEET. W OMKIK
LRI, FAHRITIT==2 0, REXFIFITZ, >=P<=% MW ET. 1757 7 X TIRT
% 2 OWNE LT Expression 7 7 AL AL ENTEXET. INT%H 2 OK -7 Expression
Z W TITHI O IMERIZAR Y T 2 A 2 E R T, 178127 7 22 Mb 7 < THATHIEE T

BTN, 178127 7 2% 2 IXFRBR N ES I EHET.

Set S="1 2 3";

Set T="1 2 37;

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

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

Z =X + Y; /] ATFIDR LR
Z =X -Y; /] AT DB & B
Z =X * Y; /] ATHN OIS E
Z =2 * X; /] ATEN D E G
zZ =X/ 2.0; /] ATHNDORRS 2 2.0 THID

TR LA E B TIIATH OV A ZTEDL Y £EAN, BIRTIIVA AR EDSLZ L
W ET. ATHIOIT HORREITINCRAT 2BIIATHIO E SR G A TATHIDO Y A X
(CEBELET.

17517 7 221X, IEEEOMIZATAIEA OB/ E LCHESRLTWET. 1780 kb
— 2 (GRHAFN) 121 tr () B, 178 DOEREIZIX trans () B, 1THIRLEOWNEIZIL inprod ()
B st LET. BEBORVEIZZFNZFT, Expression, Matrix, Expression 2729
ESC

WIx, o ORBEBEOFEREITT. THIOEE IR T2BICEN W LICERLET.

Set sS="1 2 3”;

Set T="1 2 37;

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

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

Expression e, d;

e = tr(X); // ATHND R L— A
= trans (X); // ATHDfRE
d = inprod(X, Y); // {THIONE

AL AT A
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17517 Z 2RO &9 BB E s TV T

.nrow () 178 % int TiK$

.ncol () H¥i% int TIEY

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

.col (const Elements 7j) j 3B % Vector THUSET 5

.subRect (const Setg&, const Sets&) {THIDO—E45% Matrix THRET D
.val.print () BUHEDEZ RTT 5

.printDim() IOV A X 2R TT 5

F 7o, FAHIRHAATINE R L7 WIEAICIE, Matrix 7 T ADY T 7 T ATH D,
ZeroMatrix 7 7 AR UnitMatrix ZfiVVE 7. ZeroMatrix 7 7 A & UnitMatrix 7 7 &
I Matrix 7 7 A LITE, HERET D I LR FTIIRCHMATIIE LTS Z LN TEE
. F, ATV bEBEETAHI L zeros(const Set& S, const Sets& T)
unit (const Set& S, const Set& T) &WVo7mEETEITIICHMITIAZRTZ 6T
TET

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

ZeroMatrix O(1i); // ZFEATH
UnitMatrix I(1i); // BANLATAH
X - 1 >= 0; // FIEEMEOER

NXNDEFITH >= 0 LWIHEikaET 5 &, 1THDOTXTORGNEULETHL )
%Tﬁ@<,ﬁﬂ®¥EmLﬂﬁk%5ﬁ%:m%éhif.:@&%,ﬁﬂ@ﬁ%ﬁm%:
v 7 SNERADT, N6, IR L IITEEREL THBLERH Y £7. (Nxnd
EFTH] <= 0 EWIHFRET D &, —LfF L7 T8I0 IEEER &V 9 BRICHR S E
E)

Nx1DATH) >= 0 LW OHRBETDHE, 1THOTRXTORGNFELETHD &9 EIRIZ
RS IVET. Z0%A, HLIZ 0 UANDEEZFF-> T D Z LI TEEFA. (X175 <=
0 EWIHIFEIRET DL, [THDOTXTORDGNELTTHD &V ) BERICEREINET.)

Matrix ([ZIZAME 7 7 A NVDOEEZHRET D ENTEET. SIMPLE T — 4 X TTF—¥
BEHZDHZENTE, IFR LD Matrix THIUL, IF%E 2 OFfo7 SIMPLE O 7 —# B
THZ, WFMT oz Matrix ThIUL, THIEOIRFORICIZ 2 Z IR T-IRILD SIMPLE
OF—H I TH L ET.
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4.9 7 fVv7 T R Vector

X7 MV vector EWH IV T ATRILEINET. X7 MUIATIIORER DT, 3720
B, Nx10f7FERIZEZ2 D E LTHRWET. nx1Oi75ICx L TEERITHIEE X N KT
N7 MU LTHARTY . T80 —ATH & [FARRIC, ~7 PLVABEROER L, <7 |k
NOREEDERIIANAATILERSH Y 7. FlziE, WOX IR =RuDOX7 MLEEHFL
72nE LET.

X
Vv=|2+y
z

Zo%E, UTOL Ik LET.

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

Variable x,vy,z;

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

i ERT MAVOIRT T, Matrix EFERY, ZEFFIVUIARET Vector v(L) DK IHIZ
R L E .

BHEHORI MV E—FELTERT LI L TEET. HIZIE, ROBITIEINZ MV, Vg,
ZLTERELTOET.
Set sS="1 2 3";
Element 1i(set=S);
Set N="1 .. 10";
Element n(set=N);

Vector v (index=n,1i);

X7 MVAKROETE n I2iE index= T2 0NERH Y 7. EROX7 MANEHORT i
\Z1E index= #f 5L TIIWTEEA.

I TEEFNT NI PVEXRT MURE LSZ LICLET. Matrix 7 7 R L [Alkk
2, NI MVIEOIRTEZRELTRY MAEZZRT258ITIEUEIL (). at () Bz,
N MO B RT D25 A I TATEIN ) 2V ES.

AL AT A



37

SIMPLE TIZNKRILT ML & NX1DITH| & RIFEICHRNET. Fho, 1 RIERZ e 1x1
DITHN & AT T —Z AR ET. 170107 RV ORINEE TR, 1T8IR L omE, ~
7 MV EOREE, 1757 ML OEEI FRETY .

BN LR ETOHEBZEN 1 ORT MLERBLLIZWIEEEIZIL, zeros () BAER ones () B
s A
Set S="1 2 37;

Element j(set=S);

Vector v(j);

v <= ones(S); /] BETOERN L OXT FL
v >= zeros (S); /] BT v

diag (const Vectors) B A 21X vector ZATHID XA IZIW ~T-1EH1T8] HA1751)
EEHZ EMTEET.

Set s="1 2 3”;

Element i (set=S);
Element j(set=3);
Vector v(j);
Matrix X ((i,3));
X = diag(v);

1 IRITD Vector N 1X1 O Matrix AN T —|IEH L=V EEITIE, scalar (const
Matrixe) BIEEFVE T

Set S="1";

Element 1i(set=S);

Element j(set=S3);

Vector v (j);

Matrix X ((i,73));

Expression e,d;

e = scalar(v); // 7 MVERAL T —I|ZEH#
d = scalar(X); // ATV AN T —|ZKH

AL AT A
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Wit Matrix 7 7 A & Vector 7 7 A& FHAWT K

a1 R

ERBUN

R LB T

Set S;
Set T;
Element 1 (set=S);
Element j(set=T);
Element k(set=T);

Vector x(j); /] B
Variable v (index=7j) ;

x[3] = vI[3l;

Matrix V((j,k)); /] TEE
Matrix A((i,J)); /] TEE
Vector b (i); /] EH
Vector c(3); /] TEE
Objective f (type=minimize);

f = 0.5% inprod(x,V*x) + inprod(c, x);
A*x == b;

x >= 03

%

WIZ EOET MK T DT —H 7 7 A D BARH| T .

s =1 2;

T =1 4;

vV =

(1,11 1.0 (1,21 0.5 [1,3] 0.0 [1,4]1 O
(2,11 0.5 [2,2] 1.0 [2,3] 0.0 [2,4] O
[3,1] 0.0 [3,2] 0.0 [3,3] 0.0 [3,4] O
A =

(1,11 1 [1,2] 2 [1,3] 1 [1,4] O
(2,11 1 (2,21 1 [2,3] 0 [2,3] 1;
b= [1] 7 [2] 5;

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

11810 7 AR ML T T AZFAWTRR L7ZET /MR LT showSystem () BIE % L5
EATHNDRSy Z L ICEB SN IZHIANERENETOT, LR LEETANELFRTE

TWANERT A EMNMTEET.
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4.10 7 7 A Expression

Kt Expression EWH 7 FATHRIINET. NEKOER L, XOEEDOERITHI A
WATHORERH D 9. HlzlE, 2x + 3y EWVWIHIXEERLIZWEGEES, KoL IR LE
KN

Expression g;

g = 2*x + 3*y;

UFoRlIFiR Yy T,

Expression g = 2*x + 3*y;

BEORXE —EIZERTDHITIE, BEYZ T A set LIFTV 7 A Element ZfVVET. LU
Topflcx, 3 MEoX gr11,902]1,903] Z—EITERLTWET.
Set S;
s ="123";

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

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

Expression #ff ) FIZXLVET VOB EMIEIT 2 2 LA TE ET. [A UL S
HBI9 2 E7 /LIiL Expression ZHWH L, KIEICAS <720 £7. Expression IH F
TR DOfiME b A2 BB E L= b DT, Expression DEADAHEEZ L 0 REEFERNDERDF T
HHEHEA.

4.11 ¥§F 7 5 X Element

NI Element LWH 7 ZATRIEINET. INFLIIHKX X O 1 THYTIIHLO%
BWLET. 57T R set LT D LT, &% variable, il constraint ,
T Parameter , BEHAH Integervariable , & Expression DRITEZHRETE 7.
T EEEZIG ST DT, 51 set ZHWET. BEHXTO s [I/NLTFTHLFITHERL
THFESW.LTORTE, 3 MOoE% yi1],v[2],v[3]), 3 OEHK b(1],b[2],b[3] %
EFRLTVET.

Set S;

S = "l 2 3";
Element 1 (set=S);
Variable y(index=i);

Parameter Db (index=1i);
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WT-DO5% index 121X Element ZET IOV IZ, £D Element NEFEND Set
ZHERETAZELTEEY. kOBIE, EOFTIREFERCEWTT.

Set S;

s ="123";

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

Parameter b (index=S);

WFEFITEHZE AT D22 LA /TT. RoOF TIT 6 o XK
X["l,p"],X["l,q"],X["2,p"],X["2,q"],X["3,p"],X["3,q"] %E%LTD\E—?‘
Set S;

Set T;

S ="123";

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

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

—ODHEAFIIH L THEEORFEEDLIFLTEET. ROBITIE 12 HOEHK
al"l,p,p"l,2l"l,p,9"1,al"1l,9,p"],al"1l,q,9"],al"2,p,p"]1,al"2,p,q"],a["2
;a,p"1,al"2,9,9"1,al"3,p,p"1,al"3,p,q"1,al["3,q,p"],al"3,q,9q"] ZELL
TWET. £ TIZKLT 2 2ORE 5,k BDEDOLNTNET.

Set S;

Set T;

S ="123";

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

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

B OB TR OB 2 Rl RR T 2581, R es 77 +—F v THDLE
NHY ET.

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

FEUTOEICHE TN +— P THERWERAFIZAEERE S, SRR L THE
HOERSNET. (WRAFOHBEFKE)

AL AT A
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yli,j3] >= bli,j] + 3;

mFEE, BT 2RV EEMEELRLHEICIIRO LS RERFEMNL ZENTEETS.

, (B o+ Ry - @ o/ @ o+ ()
s (RV) ceil WY L)  floor IV FF)

WOFEITIE, EEalll,al2],al3] ([CHHHME 2,4,6 ZRELTWET.

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

Parameter a (index=i);

ali] = 2*i;

KOFITIL, HRAX +X, +X, <5 2B LTOET. BHROEDEERT 550 1E
B B OO B ORI A TG LTV ET

Set S;
S="12345%86";
Element 1i(set=3);
Variable x(index=1i);

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

KOBITIE, WEAREX X <X, ZERLTVET.

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

Variable x (index=1i);

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

4. 12887 TR set

H£EIL set LWH T TATREINET. INFZ 7 X Element EOFHTHZ LT, B
Variable, #illfJZ Constraint , & Parameter , FEHEI Integervariable , K
Expression REDRITLZRETEET. LTOBITIE, BARE 1,2,3 2EELTLHESE s
EEFRLTVET.

Set S;
S ="12 3";

AL AT A
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EADOEHRMIL, FLAAN—ZATRULLERHY £3. /2, EEHEKOERL, HRE
FOTEELXRFIITOFENCTEET. LToRRIT EOFRRER CEWRTT.

Set s ="1 2 3";

LIF OB TiE 3 0% % vi1l,y(2],y(3], 3 OEK bl1],b[2],b[3] ZEHRLT
WET.

Set S;

S ="12 3";

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

Parameter b (index=i);

FEADOBERIITBREIZ T TR, XFHBHEHATHIZLNTEET. UUTORITIE 2
DB z[pl,zlq] , 2 HORX glpl,glg] ZEHZLTWVET.

Set T;

T ="p gq";

Element j(set=T);
IntegerVariable z (index=j);
Expression g(index=3j);

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

BREROLFHNILT L -LFTHLILEIIH Y T A.

Set T = "before after";

O DBRITCFIN MR U RAR, W2 BRI DI, RS T
— k" ZHWALERDHD jzjd

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

—fEL TR T 25 E8IIEF 7TV T +— M THATIIWTEREA.

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

HKAEDHERARE AL 5E61E, .. ZHVWLIFTETOERZ BBICRET L2 L
WAMRETT . UTDOZoDHITNTNHHARE 1 225 10 THIRSILAEE s ZzELL T
9.

Set s = "1 .. 10";

Set S

"12345678910";

AL AT A
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BRI ERWLEAIE, FEROBEMEEELHWS - LI TEERA. ROTRIX
MY T

Set T "a .. k";

LEDERIL, ETNVT 7 ANVNTERT DN, T—F 77 ANVINEE25HELH Y
FT. UTIXBEREK 1,2,3 2BHRLTIHEA s OFHE, 7—X 77 A4/V foo.dat 1H
-2 HHTF.

EFT)VT 7 AILN

Set S;

foo.dat M

s ="123";

BET T ADOMRERIL, HRIICER LR LY, ET LT 7 AT —H 7 7 A LD
WO HEMICERINET. 2% SIMPLE O HBEMRAMREE L IFOVET. DL FOf] T,
HEMCABEREIC L Y, S s OFEHRIL 1,2,3 THL MBI ET.

Set S;
Element i (set=S);

Parameter a (index=i);

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

T, 9 —# 774 ( foo.dat ) NT a DEEZEDLEELEREETT.
EFI)VT 7 A IV

Set S;
Element 1 (set=S);

Parameter a (index=i);

foo.dat W
a = [1] -1 [2] -1 [31 1
HOEEEZER LTEWIEEINE, 5148 superset ZHWET. LITOBTIIES T NES S

DEIEETHDH L HFMB L TOET.
Set S;
Set T (superSet=S)
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HOEAITH L TERINZIRFE, ZOMOEAITH L THHERICERSNET.

WFEANEEDOH (B2 WITMOEALSL) TELETWIEEE, £E6 ERFOUEEMHGR
EERIHE <, > ZRIRALET. LLTFTOFITIE, B4 alll,al2] I -1 %, a[3] 21 %
BMELTWET.

Set S;

S ="12 3";

Set T (superSet=S);

T ="12";

Element 1i(set=3);

Parameter a(index=1i);

ali] = -1, i<T; // 1 B T CEENDIHA
ali]l =1, i>T; // i B T & ENRWVWEE

RN D EOES A BET HIT1E, BB setof ZMHHLET. setof FAKOE—BI%
IHRE, B0l BISHETHAIVNENDH Y £9. BEEORYEIZES TT. LUTOFITIE,
G s OFTEM ali]l > 0 ZHZTEEOLNDL, B£E T ZEG L TWET.

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

Parameter a (index=i);

all] = -1;
al[z2] = -1;
a[3] = 1;

T = setOf (i, alil]l>0); // BEFE 3 OLEMNLRDIES T MEREIND.

ELEOBEFEREZTETHITIE, card BEAERAEFEHLET. card BEEOEY fEIX int &
TY. UTOHTIE, B n IZHEE s OBZLEKML TWVET.

int n = S.card();

LRI bR A REENDH Y T2, HHAHEECIKVWHEBIEIAR~=2 7 AV TIEERI LT
WET. S BMVWEDE T I,

4.13 EFF#E A 7 X OrderedSet

EANOHEZBIZNEFENED b EFEAIY OrderedSet 7 7 A TR INFET. £HD
BRIZDOLEADN—THRET H5E51C1E, T O orderedset 7 7 ANBAHH T .
OrderedSet 7 7 A% Set 7 7 ADKEZETAHLTEY, MA TROEENEHTEET.

e first B NWAFERAE ORI DOER LR

¢ last BB EFHEEDOREDOEFRE ZIKT
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¢ next B ROEFLZIKT

¢ prev BA¥ RIOEFEREIKT

¢ position BA¥k ERONME ((TFHEHZEWT L) KT

¢ elementat B A& ((MIEENZEWT 2HE) [CHHEHRLTIRT
Ct+t DL LTCOT7 r—~v MIUTO L1220 9.

// OrderedSet D AL NEE%L
Element first(); /] BHIDOBEIRE &R T
Element last(); /] Btk DB AR

(
Element next (const Elements i); // BTEHE i ORDEFZIRT
Element prev(const Elements& 1i); // B i OFiOEFEZIKT
int position(const Elements i); // BFE i OMEZEIET

Element elementAt (int p); // HFTp WIHIERELIKT

OrderedSet 7 7 AZFIATHHET, WibASW L AREXZER VLD Z LA AIEETT .

R OB T b A~ X, < Xyr X <X , X <X % Orderedset ZHMHL Ttk LT

WET.

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

Variable x (index=1i);

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

BEOFEMA 1 1=5.1last () 1T i=s OHBEERINT 272D TT. ELOFITIE next B
L last AR LELEDN, LTOX ST prev B E first BAEEFIAT A Z &
HTEET.

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

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

EAOBEENEE TIIRWEGEA, LD L 912 OorderedSet ZHWAMENH Y F9. L
NLESOBEZENEEOLEIL, RO X DT OrderedSet ZHW/RWEER S AIRETT .

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

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

AL AT A
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[FRRICIR DFLER & AIRE T

Set s="1 2 3 4";
Element 1 (set=S3);
Variable x (index=1i);
x[1-1] 1;

<= x[1], 1 !=

5,

BRUNDERN O DEEEFMT 5
ROERTERVEDR,

WOBITIE, T alpl,algl,alr] IZFNEN 2,4,6

SAERUTHNT i+1, i-1 HOBEHEM OB
OrderedSet IZHH G X5 2572 WERBBA T,

(2 ol Z&RELET.

OrderedSet S="p g r";
Element 1 (set=S);

Parameter a(index=1i);
for (i=S.first () ;

i<S; i=S.next (i)) {

al[i] = 2*S.position(i);

}

UTOEIZFB L THRECUEKRTT.

OrderedSet S="p g r";

Element 1i(set=S);

Parameter a(index=1i);

pt+) {

for (int p=1; p<S.card()+1;

elementAt[p];
2*%p;

i

ali]

-
[

HKAEDERDEHTHLHE1T, ROX D
TOBITIE, EHhalll,al2],al3] IZTNTh 2,4,6

OrderedSet %\ /W itk

THETT. LA
(2 FoHIM) ZRELET

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

2%1;

ali]

RNFEMNTHET, FABELERTLIILLTEET. ROBITIE, H£EE M 2ERLT

WET. M[1] 1 a,b,c 1D,

M[2] % d,e, f ORI THET.

Set S="1 2";
Element 1 (set=S3);
Set M(index=i);
M[1l]="a b c";
M[2]="d e £";
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4.14 I LS Sequence

HHEA Sequence 13, HEBIINKTEAZRITH7-20ODHLDTY. 5142 from, to,
by I EETHI LT, from B to £TORIZ by ANHDOBERMBELINET. IROHIT
E 1 26 9 £TO 2 AAOEREZIEHRL TWET.

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

A HMED 1 TRWKBEREE 2O BRICHEH T .
BHEE sequence IFNEFHES OrderedSet THIHAIHEZ2BI%L

// Sequence D A L /NEK

Element first(); /] BANDESR AT

Element last(); /] EBROBEFREIRT

Element next (const Elements i); // BTHE i OIRDEFEZIRT
Element prev(const Elements& 1i); // BEHE i OFiOEEZIKT
int position(const Elements& 1i); // BEHFR i ONEZIKET
Element elementAt (int p); // %fip CHDHEEZIEKT

ZRAT L ENTEET.

4.15 &

g, BRI AL ( variable OHIHIMEGR E, Parameter OfHEE,
Expression O#EEZE) OAMNCTEER SN, IRTEOE HHHEHIRTHHEELALET. K
OBITIE, EHalll,al2] & -1 %, a[3] 1T 1 ZRELTVET.

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

Parameter a (index=i);

alfi] = -1, i<=2;
ali] =1, 1i>=3;
SERITITES ==, ERMNAREE <= >=, R’EE <>, A 1= HEFMNMEHA T

F3 HRNFEATE2001%, F5LEMREZOLTT). ROFITIE, EH asum D
% ER ali] OFT 0 XKVKREVHLOOR D a TEHDTOET.

a,>0
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Set S;

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

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

<> BEBICHTIMBRERIT HEAE L LTOHEMSNET. UTORITIE, &
alll,a[2] & -1 &, al3] I 1 ZHELTVET.

Set S;

S ="12 3";

Set T (superSet=S);

T="12";

Element i (set=S);

Parameter a(index=1i);

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

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

Element i (set=3);

Parameter a(index=1i);

all] = -1;

al2] = -1;

al3] = 1;

T = setOf (i, alil>0); // HR 3 OAHNLRLESR T MEKEND.

FMAXFLEZRO &9 2R T, ss, || THET LI ENRTEET. LN, not, and,
or ZEWLET. ROFITIE, EHKbl1],bl4] & -1 %, Db[2],b[3] I 1 ZRELT
WET

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

b[i] = -1, (i<=1 || 1i>=4);
b[i] = 1, (i>=2 && i<=3);
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REDOATIE, UTOXSICRET 2H b TEET.

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

SRR ERE AR WD Z LI TE EHA. ROTTRITEY T

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

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

4.16 55U BIEK ifelse

SR BRI, KR L » CTERM R D BB objective R Expression &

% ifelse P ZMFH L TE

- X*, x>0
#THDOLOTT. ROFITIE, HHOBEKT = 0.x<0
X<

ELTWET.

Variable x;
Objective f (type=minimize);

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

R E 256, HROBEIITIREE TEE OWMAIFIRETHLMLENH Y X
. PV BRI TERE T T MM FTRE TRV e, FRIFESIEBEE VW TRtk 95 Z LT
FHA. LTFOHNIRY TT.

Variable x;

Objective f (type=minimize);

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

SIMPLE TIIRDEFA L I NERZINTWET. ZNEFNOERITI T 0 /537
SHE C/CH+ ITBIFB LD ERICTT.

+ - / *
sin cos tan asin acos atan
sec csc cot asec acsc acot

sinh cosh tanh asinh acosh atanh
sech coth asech acsch acoth

atan2 hypot erf

exp log logl0 pow sqgrt

ceil floor fabs fmod

wOBTIE, H4AxE <=11 2k LTnET.

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

RFER pow ZHVD &, BIZREN 2 ThoTH ZReHEME & XA ST, —fko
R EHRRE &R S . ZRGHERESH O T VT Y X asqp ZFIHT 258132
FBIL pow ZHVRNWTF I,

N=T a9 LT ADOREERE erf NBMENE Lz, BEEBEEIIKRO LY ICERS
o REECTT

erf (x) = e'dt , Xxe[—oo,0]

Bl
L
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5. HfFERE Y VN wesp
5.1 wcsp ZHWABAEDEER

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

KO MOHIRBH Y F9.

R

51

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

R

BRERL SIMPLE KD FF HeE

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

. BT 2 HEUCR LT, i
= Expression N

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

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

T < ~N— Rl B

semiHardConstraint

I = P2 RS

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

5
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B CIR 72/ NS LU R D T HIN DRI OWTHIA L ET. wesp 1 EHlF=NCH AV
Ba~F T4 LUCRML, ~TAT AN RDEZEZHRT 7T Y XL TT. NUOPT
DWNERT Z DT IVT 1 il 2B/ MR T 280 #C, e LRz TV E T
EoT, T o>=1 J0&D RHHXITHFNER (RTFVT 4 1) &V ETH, T 0>=0.99 |
LWV 1) iRRIEH 2R 2 LT D (RNFeT e 0) LD ET. ERXULD RS T/
BRI T b BET 2 LENH 5 HWBEHCCHIORCBE LT, %43 5 (e & 1Xmia)
[CREZME (1000 RBIF/NEE=METHDNIRD) 20T TEILERHY £

5.2 BHJREEZ 7 A Objective

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

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

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

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

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

Objective f (type=minimize);

target OfEIX, 4K Parameter MHHRETHHFL TEET.

Parameter p;

p = 10;

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

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

options.defaultObjectiveTarget = 5;

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

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

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

/XNT A—% defaultObjectiveWeight OFHAMEIZ 1 TT.

5.3 H#=X2 5 2 Cconstraint

wesp FARHCIE, 2 ToORKRITRO 3 >OfHEICTEISLET.

o = Rl

¢ B I— Rl

¢ V7 MK

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

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

V7 MiKRIE, BRERS o L BIRLS, LT LM TREILRW, TEHE T
THRLWHFIRD Z & TF. 2o, v 7 MilKRL, SH0OXOEKENSNTILT B
FAEL, TORNTFTAT A BRRL/NELRDHIEEL S TTE LRI ZR - L & fif
RUE32

W ETlE, 2 TORFRIIN—RHPREL b ET.

5.3.1 N— Fil#IB%% hardConstraint

hardConstraint PIEEMAT 2 &, ZTOTURKICHEBE Lz To— Rl e L
THEbivE7.

hardConstraint () ;

sum(al[il*x[i], i) == 3; // ~—FAKI&RD

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

5.3.2 & I — FHl#BI% semiHardConstraint

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

2 WK OER BN S ORF T 4 BOFEFEIEIHR L ET.
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semiHardConstraint () ;

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

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

5.3.3 V7 Mil#IB%k softConstraint

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

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

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

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

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

EWVWIHRUZEV ERLET.
%72, softConstraint BIHDH 2 5IE L 3 51 BITEAMT L LN TE, ROXH7H
AN R0 iR E .
% 2,3 515 DEM
softConstraint (w)= softConstraint(w,0,1) [p = x*weight & %]
% 3 51 DOEN
softConstraint (w,a)= softConstraint (w,a,0) [p = a*x*x*weight & ZEff)
Rls,

softConstraint (1); // softConstraint(1l,0,1) &Z&{f
softConstraint(1,2); // softConstraint(l,2,0) &%

LD ET
softConstraint B, & 2,3 BIEEAKKT 2O HB1HK1C , -2 BERETEE
T 2= FiilK), I =PSRN ET.
softConstraint (-1);
sum(a[il*x[i], 1) == 3; // N—FlKIE25
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softConstraint (-2);

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

hardConstraint B9%{, semiHardConstraint B9%X, softConstraint BIELHIRLE
THHEEIE, BOTICHRR SN ONEEI N ET.

N—=a28, 9 O softConstraint BA%IE, softConstraint (int weight) &9
HEEHORARRTLIE. A=V a2 10 b, FRROE 5223 T7 A—=2 DRI/ > TWET.
BB, N—=TY=ar8, 9 THERLE wesp BT /MIEBWT, softConstraint (w) DX IH 7R
FliblE, N—=Ta v 10 OFMBANC LV E—Z2b 0L LTHEINET. 207, N—
a8, 9 CERLL7ZET VD softConstraint BT X—Y 310 THEET A MLET
HYEEA.

5.3.4 "7 A—4%4 defaultConstraintWeight

/XF A—X# defaultConstraintWeight ZAWA &, TNV 7 A /L THIET S 1K
ETCIC—HICEAZHRETEET. ROBITIE, —FRICEA 12 OV 7 MIKERBEL TWE
7.

sum(alil*x[1], i) == 3; // BEH 12 OV T MK E RS
options.defaultConstraintWeight = 12;

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

defaultConstraintWeight IZ 0 & ETH L, "— RNl E L THbILET.
defaultConstraintWeight OFJHAEMEIL 0 T

/XNT A—X% defaultConstraintWeight & Constraint B8%% ( hardConstraint B4
¥, semiHardConstraint BH#{, softConstraint BI¥R) 235iA L7=8%G, %BEDEL
SNET.
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sum(alil*x[i], 1) == 3; // EH 12 OV 7 bMilfI& 2%
options.defaultObjectiveWeight = 12;
sum(b[i]*x[1], 1) <= 20; // EH 12 OV 7 ML 2D
hardConstraint () ;

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

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

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

5.4 BEEHV 7 A IntegerVariable

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

IntegerVariable x;

0 <= x <= 10;

HEBAEE Z VTG, IO X9 2Rtz £

Set sS="1 .. 10";

DiscreteVariable x (dom=S) ;

5.5 BE#(E %7 5 X DiscreteVariable

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

WOFTIE, 1205 3 FTOMEMOEERAES x ZERL THET.

Set s="1 2 3";

DiscreteVariable x(dom=S) ;

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

DiscreteVariable y (dom=S) ;

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

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

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

5.6 EEAEEL alldiff

HEARR alldiff 1%, WTFOE OBEBZEH Discretevariable Z5I#ICIY, %
NENOENETERRD] Wiz bEx o ENTEET.

WOPITIE, WTLERBPFCEEGEHRET D, BEEZER y 252 F7. alldiff M
BIZEY, yI1l,...,y[10] F&TEZRLME (1,...,10 DEND) WY ET.

Set sS="1 .. 10";

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

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

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

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

PERT A &HEZGIRT BN TEET. KOBTIEL, yI1],...,y[5] FTIE, &CTH
IRBMEERD LHICEDTNET.
Set S="1 .. 10";

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

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

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

alldiff(y[i],i<=5);
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WOBEITIE, yvIl],v[2],v[3] DEEETIC a,b,c ODWVWTINEID X IITEDTNE
kP

Set S="1 .. 10";

Set T="a b c";

Element 1i(set=S3);

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

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

5.7 TN selection

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

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

Set s="1 2 3";

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

selection(z[i],1i);

BSIBOWFIIEART L b TEET.

selection(z[1]):;

sum BKEZFA LI2GaE, ROX ST £7.

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

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

Element i (set=S);

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

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

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

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

5.8 77— /)L B% Boolean

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

WOBITIE, BRI 1 0 4 OEFBEEH x(11,...,x[10] #EZxF7T. LLFOXT,
x[1],...,x[10] OHFT, 3 KOVREWEZWRLFENTELHD1E, FRTHL—D2THDLZ &
ZRLTOET.

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

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

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

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

Set Workers="ryu ken guy";

Set Tasks="a b c d";

Element j(set=Tasks);

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

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

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

5.9 &/ (K) EEERS min, max

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

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

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

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

BB BN EHATH Y, D OfPFHIEE I QO E T AL H O STV WAL NUOPT

CTHROEACEH R ZAT O ANTEO TG ZITWET. ZOHEIE wesp SO T LT Y XL THEFT

ZEHARETT.

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

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

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

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

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

/) Ava i b fiR § E COMEHE

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

/7 IR, BA YT 2T 1 oOMERICKISEN D

selection(x[i,31,73):

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

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

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

Parameter M;// T REWVE

M = 1000000;

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

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

wesp DO T T Y X AGEREET, UK L min B max B AW X9 ek
EATNIZWEAICIE, ERROBIBERICIB N Ta Ay P TRSNTWD X5 IR Rl %
W20l 22 E S A DMFAE L Y. min/max BEOESELRMIZONT, L0 EEMIC
X nuopt-support@msi.co.jp FTEHEWAEDLEITEZW

5.10 &/ (K) EZER3REEBE T 2B argmin, argmax

B/ MEZ AR Z TG T2 argmin, R AKEZIRANEBET A% argmax 12 T4+
FENTERK L ONEED F b/ (R) 2RO T 2R TEETT. LTI > g
R
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// WFOHPAIT T D I/ MEE B D
Element argmin (B, ®EAFEEIT) // REVEIFFEDORZT
Element argmin (£, ®PHIEELOY) /] RVEIIRFEDRAT
// WFOHPAI DT D R KEE T D A
Element argmax (B, ®EAEEILT) // REVEIIFFEDORZT
Element argmax (FEE, ®PHIEEL ) // RYVEIIEE DR T

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

5.11 7 v > MK count

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

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

count BIHUCZ Ko C, FHIEHAEMH WD Z &<l E2HZ LT 52 LR T&E 20 CRIER
FEDOHMZRG S Z N TEET. HIUBEHKR softConstraint THWAHLEIZIIA X B 2 —
VAT 4 7 AOHWEIZEY ) A XEMZDHZ LICE o THEL M ESWEDZ ERAEETT. B
TRHICHA L £

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

Objective obj (type = minimize);

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

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

Parameter M;

Objective obj(type = minimize);

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

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

BERITSRNVEICTDODOAr—Y U 7ETT. ZoXkHicd 5 & RiEEER ET5
WERHY EFTOTEBRL IV,
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6. BRHEKMMERT V2 —Y V TRIEY VN repsp

BIRHFINT & A a—1 o ZHE &

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

INOLDOREEZES FNTEET.

6.1 rcpsp DBRER

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

ResourceCapacity

HIES

A
A 4

A
A 4

(=SS

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

wIZ, TEDIERE EDOT— FTRIET 57200 ITHET DA Activity ZERLET.
rcpsp DRETHDIE, T Activity DETT. 6, [FE— NIEOEREZ LD
EVE LT A0 YT D EE ResourceRequire ZEDET. EHEIZ, TEFIZENZT
FIHTE 20 YT 5EE ResourceCapacity ZEOET.

£— NES

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

LB, rcpsp TOARFIHARRERERESRE, HDHVE rcpsp THWABARICEREZET 1%

FREFIZE L COHHHALET.
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6.2 BBEEEZ 7 A Objective

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

Objective = completionTime;
IV B MERIE 2 O 121X, RO LI ITEDET.
Objective = tardiness;

% OEEOTE TR S/IMEE Z % 9 560E, BRBEEBICEAZRET HZ LN TEET.
HHUBH DO EARIFT/NT A —4 defaultObjectiveWeight TIREL ET. ROHITIE, HHY
BB OERIC 5 ZHELTVET.

options.defaultObjectiveWeight = 5;
/NT A—% defaultObjectiveWeight OFAMEIX 1 T
W/ MU Z ] 0 5A1, BBEBICEAZHET 2 FILTEEEA.

6.3 A7 5 2 Constraint

recpsp ZRIHT A, LT XS b0»nHKE LTHRbhvET.

JEATHA

TELHITSEA T A
¢ Activity DEFEIZ X BHIK

[F]—&— NIEFFRIRBEIEU L S8

[ 7 B K 2 A
Ho 5 B e OEE D58 T Rl MR Ge TRl MERTE) o854, filx=
BHAZRETDHZENTEET. ~"—FHlK, EIN—FHKZRETLZLITTEEEA.
iz LTy 7 MM Z R ET 5121, softConstraint PIEH D W IF/NNT XA —X
defaultConstraintWeight ZH|H L £7.

s MEREZ P O Ha1cid, MIRNRCEAEZRET L2 LIETET, 2TofFIn
~— FHF & L THRbIvET.

*

*

*

*

6.47 7T 4T 47 TR Activity

EOEEEZEDE—RTITINEEDDT 7T 4 T 41%, Activity THRIEINET.
Activity I rcpsp FIHRFOEEICHY LET. E— FESIL, 518 mode THZONE
7.

KOFTIE 4 DOE%E a,b,c,d ICHTHT 7T 48T 4 x[al,x[b]l,x[c],x[d] &E
HDTWET. ZTNENOEEITITET—FR1,2,3 OWVWThenEH Y TonEd.
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Set A="a b c d";
Set M="1 2 3";
Element i (set=A);

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

BN B/ IMERIBEZ TR 5 A%, % Activity T 58 (% Parameter THR
HEINFET) &5 duedate THETDHIMLEND Y TT.ROHFITIL, 4 DO1EE a,b,c,d
WXL, M 3,5,10,7 ZERELTWVET.

Set A="a b c d";

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

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

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

FAEFEITK L CHID 2 TAlREZRE— FEGDRRR 25613, 513 mode ITE— FESIEL 5
AFET. ROBITIE, ¥ a 1TF—F 1,2 1% b 13F—F 1,3 1B c 1TET—F 2 1B
dITE—F 3 ZWMDZENTEET.

Set A="a b c d";

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

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

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

6.4.1 &ATHIF, ERTETHIF
FATHIRI L1, HAEERLTRIOEZE L D BICFER I TORITIUXRR B0, &l
KDz LT BATHIFIE, 72T 48T 4 Activity BORER < TREEINET. %o
BT, 1E¥ a 131E¥E b ICBETHZ L2k L TV ET.

Set A="a b c d";

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

X["a"] < X["b"];
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FATHIHKI D% AL, FMERZAT 2F S TEES. ROFITIE, B3 a,b,c 13JMEH a (2
BERTDZLERBLTVET.

Set A="a b c d";

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

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

ATHIFI D% AITiX, 179 2 % €3 Parameter THRETE 9. LLTOHITIE, E
¥ a I3ME¥E b I 2 MIREITToZ xR L TWET.

Set A="a b c d";

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

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

LT, ROLIITELZELTEET.

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

ELHTSEATHIANT, FEOERZHE T 2R TIIH DIEENBIOEEDOEKITKRD, LD
A RBELET. ERIEATHNIE, 7277 487 4 Activity MORERX << TRELSH
£ EAVCATHRNE, BT RARIMEBETORMEHT o Z N TEET.

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

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

6.4.2 Activity NEF

UTOEFZDOEESEZ R LEDE T ROFIKXNETLET 52 LA TEET.

Activity.startTime // {EZEDOBIIRIFA]

Activity.endTime // {EZEDK TR

Activity.processTime // {EZEDFTEHIM]

Boolean (Activity==3F%]) & Activity.startTime & DFE
Boolean (Activity==374l) & Activity.endTime & DFF

ROBITIEL, 1EE a OFTHMIEZ 2 LT EEDTOVET.

Set A="a b c d";

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

x["a"] .processTime <= 2;
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* 72 Activity ICIX, B COT 7T 4 T 4K LTCERITTHT 7T 4T 4
sourceActivity, ETCDT I T 4 ET 4 LTHREFETHT 7T 4 7 4 sinkActivity
N, Kx HEWIZERSND.

6.4.3 FIHIEDORE

BRRIZEIT D Activity OWIMIEZBHRIIZE 2 2 FENHKET. rcpsp OFIHEE LT
HZ22FOMKDb01%, IFD 2 2T,
// WLEEE— R
Activity = XTI, M0
Activity = Parameter[, =)
/] AEEY A

Activity.order

ERUE

Activity.order = Parameter

EFe 2 21, solve ()R a—rINHHIZED LET.

fEEEY X b &1L, BEEDIEFITH Y, AFTP a—ANERENEBEOEIZREH DO TT.
rcpsp ClX, ZONEFIZHE-> T, BIBEAIANIEICRE SN TWET. 72720, LTSI
BT,

1. PIMEE LCTHEZXZTWD DX, FEY XA MADIEETHY, IS TOT 77 4
BT 42k LT TR TR b0

2. SEATHIRD MEE 1 < fF¥E 51 BDEETLIHETE. FEEV A FOPRT, 1 0F 5 &V
BT LR T HIER B

3. EATEATHK CRIE-S T DAL EEOESIE, /F¥ ) X bod Tkt L CEAR T IuE
2B

6.5 LWEEJ Y 7 X ResourceRequire

L — RIZHTHHLEEJRO EIL ResourceRequire 7 7 A T E L £ 9.
ResourceRequire & rcpsp FIARFICHERERD—>TY. T— FEANBIH mode T,
BIREAD G resource THAXOLNET. F£7o, E— NHLAKD D ORI 4 & TR
FEREE A 54K duration THAOLNET. INH 3 DOF|HRIETHEETILENRDHY F
7.

WOBITIX, E— FEG M, EREAS R, RBFHES D ITHT 5 UEER req ZER
LTWET.
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Set M; // E— NES
Set R; // BIRESL
Set D; // fRBWFES

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

WOHITIE, F— K aonly, bonly, both TNEFNIZK L THELREIR a, b ZEDT
WET. B—FNEe Tl 1 TV, F—F aonly FEIR a 7 1 HE, =— F bonly
AR b A 1 HiR, ©— K both F&EI a,b O AN 1 HIMMLETHLZ LEZ/RLTH
.

Set M="aonly bonly both";

Set R="a b";

Set D="1"

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

’

1

0; // kL THRW
0; // kL THRW
1

reqg["aonly,a,1"

reqg["aonly,b,1"

[
[
reqg["bonly,a,1"
[
[
[

’

]
]
]
reg["bonly,b,1"]

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

VB ResourceRequire DfEIE, fIHEELRWGE 0 DRESNET. EiLodl
TiE, FRCRET DREOIMTN ATHY £7.

MIRREMZ 0 SOEIZT 2121, 5lE defaultval ZHWET. ROBITIE, W
REMZ 1 1L TWDe®, EFROBIT 0 Z%EL TWETOALRET DMERNH D L7

Set M="aonly bonly both";

Set R="a b";

Set D="1"

ResourceRequire reqg(mode=M, resource=R,
duration=D, defaultval=1); // #I¥{E% 1 |ZL7=

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

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

WOBITIE, E— K aonly FEWF a 2 3 HM, £—F ponly ITEW b 2 3 #HH, £
— K both IT&IH a,b OGN 1 HIHMETHDHZ EE2RLTWVET.
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Set M="aonly bonly both";
Set R="a b";

Set D="1 2 3" // Hif%&&KT
Element 1 (set=D);

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

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

6.6 BEJRLIEE Y 7 X ResourceCapacity

ZEIROF| AT RER B %2 B R4 2 EIRMtiG &7 7 XL, ResourceCapacity THRIHAX
NET. BIREENIIIL resource T, AT Y a— VU I RROWIM %2R THIFES 515
timeStep THEINFT. EHLLDHEbMETT.

WOBITIE, BRESG R, FIFES T 10T 2&TRMGE cap 2 ERL TWET.
set R; // BIES
set T; // HWIMES

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

ROFITIE, WK 0 726 10 I LT, B a,b TWVIFnbEHE 1 ZUFMAAETH D
TEAERTBLTWET. HIMESIT 0 BEVOEETRIFNIERY A,
Set R="a b"; // HIHESL
Set T="0 .. 10"; // HIMES
Element j(set=T);

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

EIRAR EO MR EMIT 0 TT.

GRS RICITELZRET 2FNTEET. EAIHIH weight THERXET. ROHFIT
%, —fEICER 10 ZBRELTCVET.
Set R; // BIHES
set T; // HWIWES

ResourceCapacity cap (resource=R, timeStep=T, weight=10);
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5% weight IZIZESL Parameter #5225 F L TEET. ROFITIE, IR a (KT 2E
REG EIZITES 10 2, B b (T 2 ERMEEICITESR 20 252 THWET.

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

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

w["b"] = 20;

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

6.7 F— FlEFE% modeOrder

E— RNIEFBIEL modeOrder 1% Activity Z#BIEUCHY, Activity OE— RIEFHFE
—Thob, LWl ERELET.

’OHI,

¥ a " E—F 1 2B BEICEEE b 1I3F—F 2 Zl5%E. 72, ¥

a BE—F 3 2R8B80, B b iI®E—F 1 252 xR L T0ET.

Set A="a b";

Element i (set=A);

Set M(index=i);

M["a"]="1 3";

M["b"]="2 1";

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

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

ORI,
X1EZE a,b

B3 a SEE b OF—FRFRILTHE I EBBRLTCWVWET. (AL, ZoEd
W2kt 3 5 — NEANFE—TRITNIETEEEA.

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

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

Activity OWFIL, FMALEMHET L2 L6 TEET. ROGIE, 1FE b LSOET
DIEEDE— RIMEHE a DE—FELFELTHD Z LA L TWET.
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Set A="a b c d";
Element 1 (set=A);
Activity x(index=i, mode=M) ;

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

6.87 77 4T 4 EEBE fixActivity

rcpsp BT AEHTHD, Activity, Activity.startTime, Activity.endTime
DX, 77T 4T 4 BEEEE fixActivity ZHAWVAHET, EHENTRASNTHWAET
EETDHENHRET.

WROFITIE, 1FE a OBMRIEZIAZ 5 ICEEL TWET.

Set A="a b c d";

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

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

WOFITIX, 1EE b DAOETOEREDOK TIRZZ 10 IZEEL TWET.

Set A="a b c¢ d";

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

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

fixActivity PO 5T, HHAZRET LHFEN TS ET. ROBITIE, ¥ a O
PRtGIEZ 2 5 [CEEL, TOEAZ 100 ITREL TWET.

Set A="a b c d";

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

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

6.97 77T 4 T 4 EEMREL unfixActivity

T I T 4 BT 4 BEMRBEE unfixActivity ZHWAHZ LT, 7277 4 ET 4 EEBEK
fixActivity CTHEESNTZNEEZMRT LN TEET.
WOFITIL, BEELZIEE a OBWBIFAZHEEL TWET.
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Set A="a b c d";

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

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

ROFITIE, BEELZIEE b DAORK TRZZMERL THET.

Set A="a b c d";

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

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

6.10 ' FF¥— b7 F X Gantt

Hy FF¥— 127 T A Gantt ZFHWDLEFE T, rcpsp THWEHEREZ, Excel ZHWVWE
Ay b Fv— MIFRESELENHRET. HIdRELDEEEL, add BEIC Activity
A THEA D Z L THIRTEET. T hFrv— MOEEZHWSIZIX, NUOPT O
Excel HIRIEEELZ HWDMENH Y £ 7.

WOBITIE, BRTOEEEZT > P Fr— FCTHAOSETHET.

Set A="a b c¢ d";

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

g.add(x[1], 1); //HAOEFROEM
g.dump () ; //H7):

ROBITIE, 1B b LADOETOERET Y P Fv— hTHAOSETHET.

Set A="a b c d";

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

Gantt g; // HE:

g.add (x[i], i!="b™); //HHEFEOEM
g.dump () ; //tH7):

AT L R OTLR A TR A B L [FARRIC 20 £
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6.11 A7 —H A7 7 A RcpspStatus

AT —H AY T A RcpspStatus ZHWAHHFEIZLY, BEEKTHOMRE 7 7 A VICE—T
L, REIORBRHC, TOT7 7 A NVEGHFALFIZLD,
FERHRET.

xS
i

SR TR ORI BIRF Z BT 5

RcpspStatus A7V =7 v44; // BES

I TV =l N save (T 7 A NVGDXTES) ; /) RTTF
F TV I MG  load (7 AN DET—RES) ; // HtHAH

272, IRAFRE & REMALIE T, FIHCEE RS- TGER0, 77 A NVONEIIEENH >
728G DENEIC DWW TR, RIESHEEA.

6.12 HIRAM E A7 V2 —Y V IREDERDRE

rcpsp OFIHFFZIILTICK L TEAZEET DENHETT.
o HBIEL
o EPROF e &
o fil#=0
EAOMEIL, IEOFEEE %% E
NOHEIZSRL T 230,

THMENRDY F9. BARNRREFECEL O, TnE
BB OVEED5E TR B/ MEBTEZ ] 5 B Y 7 MO I, RN R/ IMEE 2 5
BRI iE N— FHOREZ D> Z LN TEET.

6.13 BIREAKMG & X ¥ =2 —Y v JRERLR S

ZIZTH, BEAWMNEASF 2= ) U TEO—FECTHHINBA Y= TR,
SIMPLE ZHW TR 2 HEEBMLET.
HARMIZIE, WOXHIBRANBAFr YV a— v IREEE X ET.

AL AT A



(BIE 1  AROVE¥ESE TREZ H/ M)

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

E# 1-6 OPFFERRE

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

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

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

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

Element m(set=M);

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

Element r (set=R);

Set D = "1 .. 11"; // %E— FOMEERR (HBEMLTRRPN 11 ATHD)
Element d(set=D);

// = R & BRI O

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

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

1
req["B does,B",d] =1, 1 <=d <= 8;
req["C does,C",d] =1, 1 <=d <= 11;
/] T T4ET 4
Set g ="1 .. 6";
Element j(set=J);
Activity act (name="act",index=7j,mode=M); // ﬁﬁ%(j=l,m,6)
// R TR 7R B IR D E 38
Set T = "0 .. 40"; // AT a—U T REORM (HHEAMTHRA 40 HET5)
Element t (set=T);
ResourceCapacity cap (resource=R, timeStep=T);
caplr,t] = 1;
Objective f (type=minimize);
f = completionTime; // &k DIFEDE TRZIR/IME
options.maxtim = 2;
/] KR
solve () ;
/] BROEIR
simple printf ("job=%d %s %2d %2d %2d¥n",j,act[j],act[j].startTim

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

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

Set J ="1 .. 6";

ENENOMEEITL, (A IEED, BIEED, CITEED) O=FEOE—F i)
PIELET. 22 TIhbaE—FEAM S LTERLET.
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Set M = "A does B does C _does";

E— FRFIHTAEJIE, A,B,C D 3 ADKTETNG, TNHEZEFES R & LTER
Lx7.

Set R="A B C";

FREEEMT L ERO I DI £

(B 1 D rcepsp I X DREADT- D DIEE)
1. 1R

BALE 5 (5=1,..., ) ITRISLTCT 7T 4 ET 4 BNFEEL, BFEOEET— N LB
W, #& TG 2T LIz,
2. E—F
FAHE 5 T T D 35DF— FRRISMTIT b D.
i 1-6 (ZXHET HE— R

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

Wz, s 3 SDOESOBEMN T EZITVET.
ETOEEX, T—FESOWVWTNINOE—RNTIThbND2FEERLET. OO0,
Activity DOBIEUIIEEES T OTLE, T—FEA M 25257

Set J = "1 .. 6";

Element j(set=J);
Set M = "A does B does C_does";

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

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

Element d(set=D);

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

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

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

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

WRITEPPHEE ResourceCapacity ORETT. FAXFIFIZ 2 2L EOEFE2T 52

LIETERVOT, RO EREE, REOHHETET 1 T, 25 Ya—U 7 OHH

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

Set R="A B C";

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

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

caplr,t] = 1; // BIRO ERE

WICHEOREEZEELET. rcpsp T O FOHKAMEIX

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

o HED B HHONDIEENIFIEL, —EDOEI T TEN L ORI % &/IMbd 5
THOETTA, 2O MEIRRIE T, ZAUFBEMBEERCUTO X Y IClELET.

Objective f (type=minimize);

f = completiontime; // 5& 7T EAHR/IMLERT
MBI, MTEREEZRELET. SENITKRTSREE LT, HERM 2 BERELET.

options.maxtim = 2;
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UEZRFLDDE, AEOEA LN T LET.
SIMPLE ET/NVEFEITSEH E, ROL I RFETHERENELNET.

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

ZoMINE, EEOFT (EED solve () FFOH L) &b o720

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

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

IZKET D H DT, repsp BROTZFAFIZOWTOE— R, (EEBLGRZ, & TR, (F%
FTERHARRINTWET. ZORTD, FIAITHFE 1 1A ICEMSE (A does &
HE— NEWA), EERAIT e AR, K TiX12 BT, MEEFRERRITe LW IfiEL 2o
WD ZENDNY ET. MRETTR, EF 1 ORG, (XKL 6 HHDAZ— T,
EEKTIZ 12 FEDMBESER (TARPH 11 HE—HET) LMRLTLESY. 20k )
(IR 5 &, VEREPTERFRNIMEZER TR OAEEBIR A 2 5 W 2 b DT ) £,

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

ERBROEFT LD solve () LLREIIC,

Parameter cost (index=m) ;

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

costTotal = sum(Boolean (act[j]==m)*cost[m], (j,m)); // &3 Ak
softConstraint (1); // #IXNOEAR

costTotal <= 0; // 2 A hD/AMUIZHIET 2 Hl#I
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ZEMLUET. A does, B does, C does HADE— FEZBRLZLEITaAMIK~L 5,
2, 1 0% boE L, aX k% costTotal THRILTVET.
ZOFEITRERITRO X H 12720 £

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

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

"B does"

0 11 11
11 22 11
8 16 8
0 6 ©
0 8 8
16 24 8

SRROMBIIMEETE THRZIN 18 TH oD L, ARIOMBOE TR 24 £ 720, 58
TT2ETICRMZET LI IRV ELL. 2D, A MD/IIWNE—RC does TITH
EFERHEML, 2 XA FDOREWVE— R A does TITHOEFERBA L TEHBY £7.

Wi, MEENR/MEMEZEZ . EREOT 0=l NSV a— U 7IZBWT,
(BAFITHHDARESNTERY, MEhZE/MELTZn ] EWOSRIEL S FELET.
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(Bl 2 AU IME)
BIRE 1 ORPUIZIBNT, FAFEICHOWTRD L 9 IR TE SN TWAS & X e
nNem/Mbt ko2 rPa—na2H8 L.

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

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

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

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

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

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

f = tardiness;

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

AL AT A
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//
// B 2 GRETENR/IME)
//

Set M = "A does B does C does"; // E—F
Element m(set=M);

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

Element r (set=R);

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

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

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

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

Set g ="1 .. 6";

Element j(set=J);

Parameter due (index=7j);

due[j] = 10, 1<=3<=3;

due[j] = 17, 4<=3<=5;

due[j] = 6, j==6;

Activity act (name="act", index=7j,mode=M, duedate=due[j]);
Set T = "0 .. 40"; // A7V a—Y RO (A AT
Element t (set=T);

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

Objective f (type=minimize);

f = tardiness; // flEENE/IME

options.maxtim = 2;

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

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

FATRERNT, LT OV ETS .

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=5 "A does" 12 18 6
job=6 "A does" 0 6 6

AL AT A
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7. T —F2T7 7))L
7.1 5 —%7 74 VO

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

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

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

prompt% mknuopt model.smp

prompt% model.exe datal.dat dataz.csv

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

prompt% model.exe dataZ.csv datal.dat

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

7.2 dat BT —F 77 AV

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

EBDESCEBOYNIME LR ET AL, name B L » TEHRSEHOLTIETED D
VENRHY £9. windows IR TIE, #FZ name Sl EFIFRWGEEIIE, T V77 AV
TERSNTAPED L DN name ZEFEESNET. 2F VD, LT SOF)LFE%ETT.

Parameter a;

Parameter a(name="a");

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

AL AT A
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Parameter a (name="aa");

T—=27 74NN ( dat B

aa = 10;

WOFEITIE, dat BT —% 7 7 4 /VIZES x (name="xx") OMME 4 ZFHFEL TWE
kP

EFT)VT 7 AILN

Variable x(name="xx");

FT—27 741N ( dat BR)

P

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

STIEWITEFA.
ETILT 7 AILHN

Set S;

F—%27 574 )LN ( dat ER)

s =12 3;

—20 dat BT —F 77 A MWL, FEOTEED

WEZLRT D eNnTEET. L

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

3

EETRELTCHET.
EFI)VT 7 A IV

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

Set S;

FT—27 7 A )LN ( dat ERX)

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

dat BT —% 7 7 A VN TIE, fERICUITA D Z

ENRTEET.

AL AT A
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aa = 10;
XX = 4;
S =12 3;

/WFCEVDARA I XEMNETHIE B TEET.

/] TEBDOHEE
aa = 10;

/] RTEUERR E
xx = 4

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

EF)VT 7 A VN

1, 0.5, -1

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

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

F—%27 57 A )LN ( dat JERX)

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

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

ZhUE, ETFTA T ANANTUTO X HICHRT ALEE R UEETT.

AL AT A
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alll = 1;
al[2] = 0.5;
al3] = -1;

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

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

EFT)VT 7 AILN

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

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

FT—27 741N ( dat BR)

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

L, ET AT 7 ANANTUTO X ICRRT 2HE R UERTT.

~.

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

ETTNVT 7 AN

Set S;
Element i (set=S);

Parameter a (index=i);

FT—27 7 A )LN ( dat ERX)

DTDEIT, csvIBRTF—FZ 77 A4LT alll,al2],al3] DEZED-HEELREETT.

AL AT A
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UFoLs12, FE5 V7 7AVHNT alll,al2],al3] DEEZEDZEESLREEETT.

Set S;
Element i (set=S);

Parameter a (index=i);

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

7.3 ecsvIBERT—HFT7 7 AL

csv BT —4% 7 7 A )V TlE, B parameter Off, ¥t variable OHIMIEN R E T
EET. dat AT =277 AN ERRY, Hh set DEREHRET LI LT TEEEA.
csv BRT =& 7 7 A VOYLIEFIE .csv TRUITFNIETRY EHA.

ERDMERCER OB LR ET D25 E1E, name 5IEUZ X o> TEMSEB DL FIZED D
VERH Y £F. windows MUTIE, #FIC name BIE AT RWEEIZIE, ET AT 7 AV
TERINTAPED LD name LS NET. 2F 0, ULTO HOOHXFEETT.

Parameter a;

Parameter a (name="a");

csv BROT =2 7 7 A VT EfAar~ , TRULNTITHOHER I TWET.
WOHITIL, csv JERT—HF 7 7 A WIZTEEH a (name="aa") Ofi 10 ZREL T\ E 7.
TFI)VT 7 A LN

Parameter a(name="aa");

FT—=27 57 A )LHN ( csv ERX)

aa

10

WOHITIL, csv BT — & 7 7 A VITEE x (name="xx") OFIHHE 4 ZREL T\ ET.

AL AT A
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ETFT)VT 7 AILHN

Variable x(name="xx");

T—2 77 A1 ( csv BR)

XX

4

—2D csv AT —F 77 A NMICIE, FLEOTHEBORELZTLERTLH2ZENTEET. L
TOFITIX, E a(name=aa) OfE 10, ZH x (name=xx) OMHE 4 ZWITREL TV
E3c

ETILT 7 AILHN

Parameter a (name="aa");

Variable x(name="xx");

FT—2 77 A1 ( csv BR)

aa, xx

10.4

/) FECEVDOIA MLEMGTHZLHTEET.
/] EEE AIMEDRRE

aa, xx
10,4
WITE L FITTEERA.

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

ETNT 7 AINH

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

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

T—27 7 AN ( csv B

i, aa
1,1

2,0.5
3,-1

AL AT A
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X, ETATZ 7 ANVATUTO LS ICGEERT 5256 LR LEKTT.

all]l = 1;
al[z2] = 0.5;
al3] = -1;

csv ERT =4 77 ANTIEE LD THHEOREL LB TEETR, WRFEEROTHSL
BarFELOTRETLDHET TNONBET HRFVE—TRITIUIR Y £EA. ROHITIE,
EH alll,al2],al3] LT, #I#ME 1, 0.5, -1 %, T4 b[1],b[2],b[3] (Xt
LCHIHIME 3,5,7.1 252 CT0ET.

ETNVT 7 AN

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

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

FT—H2T77A NN ( csv EX)

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

WD EHIZ, T a & b ODIRTVERDGEE, —DD csv BT —¥77 AT a,b
MEFOMEERETHIEIXTEXETA.
TFNVT 7 A LN

Set s ="1 2 3";

Set T = "p g";

Element 1 (set=S);

Element j (set=T);

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

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

csv JERT —H 774V T 2 WILDIRFEFFDOES Parameter L& Variable DF)
M2 ET HI21E, @Y OFERS D £3. —2IXRFEETHRUAEIZREIR T 5 LT,
1D FEXLFFTNET. &5 —2IF, KEORTFTEZM—ITHICEKE T 2 7ETT. 2t 2p F
A& FETILET.

LRI, B8 x("1,p"],x["1,q9"],x["2,p"],x["2,q"] \Z¥HIfE 1,3,5,7 %

AL AT A
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1D EXTEHEZ %68 L, 20 EXTHEZ2GAWM LR L TWET.
ETFT)VT 7 AILHN

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

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

T—47 7AW (csv X 1D ERX)

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

T—477ANLN ( ecsv X 2D EX)

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

L, ET AT 7 ANANTUTO X ICRRT 2EE R UERTT.

~.

1D HFROHE, EESCEHOBTNRE L ThiuL, FRICEBOREZITO 2 L NARET
T. L»L, 2D FERXOLEHIT—DOD csv BT —F 7 7 A VK L T—D2OEHD 5\
EELPRETDHENTEEEA

UToOBTIE, 28 <("1,p"],x["1,q"],x["2,p"],x["2,q"] (ZFHIE 1,3,5,7 %,
EH al"1,p"],al"1,q"],al"2,p"],al"2,q"] IZf& 2,4,6,8 % 1D EXTHZTW
E3c

ETNT 74N

AL AT A
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Set S = "1 2";

Set T = "p g";

Element i (set=S);

Element j(set=T);

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

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

FT—2 77 AN ( csv EX 1D ERX)

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

HBE7 7 AORERIT, PIRNICER LR LD, ETAT 7 ANRT —X 7 7 A4 LD
WAL HBNICERSNET. Zha SIMPLE O HBMUAMBEE L IFONE . LT ORI T,
HEMUAMREIC LY, G s OEHRIT 1,2,3 THD LS ET.

ETILT 7 AILHN

Set S;
Element 1 (set=S);

Parameter a (index=i);

FT—H2 77 ANVKHN ( csv EX)

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

UFDE 12, dat BT =% 7740 T alll,al2],al3] OEEZEDLESREKT
7.

a = [1] -1 [2] -1 [3] 1;
UFOX L, E7Z A7 7A4VNT alll,al2],al3] OEEZEDEE LRKTT.

Set S;
Element 1 (set=S);

Parameter a (index=i);

alll = -1;
al2] = -1;
al3] = 1;

AL AT A
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SIMPLE Titit SN 7ZEKFRFE T T /L%, NUOPT TRMENFT. FOBICITRMTER
DEEHE NS, KO MDRIERMRE T 7 A v (BT V4 . sol) ICHAESNET. 6Uul RT
X, Ry 77 v AT HBOERP S ET.

ZOETE, HABEHROBIMCHWVWSILS SIMPLE O print, simple printf,
& 2 i3 5 sl S IEIC OV TR L 5.

simple fprintf 72 HUNI,

8.1 x4

%35 print BA%L,

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

FREEFRIT T D IF M EERG T2 2 A TEET.

HERRER Lk =US
Variable val B
init  WIHIE
dual  BUZEHE
ub R FRAE
1b T BRAE
Objective val B
init  HIHIE
Constraint val B
init  HIHIE
dual  BUMZEHE
ub R FRAE
1b T IRAE
Parameter val BIAEE
IntegervVariable val HAEME
init  WIHIME
dual PO 4B
ub L FRAE
1b T PRAE
Expression val HAE
init  FIHIE
SymmetricMatrix val B
init  WIHIE
Set val B
OrderedSet val A

AL AT A
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8.2 print BI¥

print PA%UE, Z# variable , BB Objective , K Constraint , EH
Parameter , & ¥ & ¥ IntegerVariable , 2. Expression , XI # 17 %l
SymmetricMatrix, A& Set , EFHEA Orderedset BT HERE, WE-T-T7 4+ —
~y FCHSELHRELA L TWET.

print FEEFOERL, UTOLICEDLNTNET.

MERCEESE . print () 5

EHOBEM 2 BT 51203, ROXSICHRET 2 UERH Y £

Variable x;

x.val.print () ;

H IR OAIHIE Z 9 2120%, RO X IR T 2BENH Y 5.

Objective f£f;

f.init.print();

HlF D ICHELAE 2 1§ 2 120%, RO XD ITRETDBERH Y 9.

Constraint Co;

Co.dual.print () ;

EROBAEEZ T 5121%, RO LSBT HLERHY £

Parameter a;

a.val.print();

BEEROTIRMEZE T 5120%, ROX ISR TL2BENHY £,

IntegerVariable z;

z.1lb.print () ;

MPMTHIOBUEEZ 1T 5121F, ROXSITRRBETL2LERH Y 7.

SymmetricMatrix X((i,J));

X.val.print();

KOWIMEZ M )T 5121E, ROL IR TL2HENRSH Y 7.

AL AT A
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Expression g;

g.init.print();

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

Set S;

S.val.print () ;

NEFFEE & OBUEE Z H )4 21218, RO X I ITREBTL2H8E R H Y £

OrderedSet O;

O.val.print();

RIGRIEL solve DRHMNT print BEZTLART 5 L, KBEATOYPIHIREED FHHRAFEE S 1 E
ER ﬂ?ﬁ@%ﬁﬂ;ﬁz solve 1, I RMICREB SNARWGS, T VORKREICHL b O LiBi#sh
F9. BlI2E, ROET/MTHT DT TOL ST £

ETINT AL

Variable x;

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

x >= 5; //HK

= 10; //¥IfEBE

x.val.print () ;

b

7

solve B DO#%IC print BMEEZHAELEEES, HANILTO X 3120 £9.
ETFIIVT 7 AV

Variable x;

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

x >= 5; //HK

x = 10; //¥IHMERE

solve () ;

x.val.print();

7

AL AT A
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solve B#KODHEIZIZ print BHKERAE LGS, BT TO X972 7.
EFILT AL

Variable x;

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

x >= 5; //#lK

= 10; //¥IfEBE

x.val.print () ;

w

solve () ;

x.val.print () ;

7

x=10

x=5

WEMINTWEEEIE, @hREHHLET. iz, koEF TS E, LTFo
EoZe0ET. BHx(1],x(2],x[3] OBEENETHIINET.
ETFIIVT 7 A I

Set s = "1 2 3";

Element 1i(set=S);

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

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

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

x.val.print () ;

7

WOBITIE, WFAE OXMHITHEZ ) S TOET.
TFI)VT 7 A )L

AL AT A



97

Set sS="1 2";

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

Element n(set=N);

Variable x,y;

x = 10;

y = 2;

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

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

X.val.print();

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

M2, RAEATHIRT 2F S ETT. DTFOL LSS, £ x(1],x[2] O
BUEEO R B S ET.

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

7

8.3 simple printf BA¥

simple printf BA¥E, 7w/ 7 I V55 c/c++ DTS D printf & SIMPLE
FICHEEE L7200 T9. printf BE#IE int, double, char BOEHAEHII L F 35,
simple printf BAUIIRBDLVICET VT 7 A VOWREFROHFRZH I LET.

simple printf BIHUE, £ variable , HAIBIE Objective , Iz Constraint ,
€ # Parameter , E M A M Integervariable , R’ Expression , Xt #4175l

SymmetricMatrix , X7 hJL Vector, 474l Matrix (BT 2#%, EEDO 7 +—~

AL AT A
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v NCH I SELHEELZ AL TWET. £E set RMEFHES Orderedset T HIEHE
BBToZ X TEERA.
simple printf BHOFERNILUTOLIIITED N TWVET.

simple printf (M OEEEHN, W41, W2, ..);

ROBITIL, EHROBEMEZELIZEAATHISETWET. BEPATHISEDITIT &4
ZHWET.

Variable x;
X = 3;

simple printf ("%d¥n", x.val);

ZHUCHKT DI TO L 51220 £9.
3

RO XN T D &, HINFLUTOL S IZey 7.

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

7

x DfE = 3

simple printf BIDOBIETIL, .val ZAMWTL2ENTEET. - T, ROXHIZ
FLR L TH IR T T

simple printf ("x Off = %d¥n", x);

simple printf BIETIE, BELIMI &S, FEVNAEXNTHEZ S E 550
TEET. UURINMERADTLIHTYT. RN T5I2E sf ZHVET.

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

7

x DfE = 3.000000

U328 NI B AT AT 261 TF. N UTH AT 512 se ZHWVET.

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

7

AL AT A
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x DOfE = 3.000000e+000

FRSEDMBERET L2 bTEET. UTFOFITE, MRUT ZMromnstsh
HE IR LTHETS.

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

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

i

x DfE = 3.00
x Df = 3.00e+000

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

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

7

x DfE = 3.000000
x DfHE 3.000000e+000

EROMGOFERZELODH I EHTEET.

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

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

7

x DfE = 3.00
x OfHE 3.00e+000

KIREBARL solve DORMNT print BEZFTIRT 5 &, KEFTOPIHREBOFHR LR S E
. REEBIEL solve X, HIFMICEB SN RWES, ETVORERICHL O LFTHIN
F7. Hl2E, ROFET/MTHTL2HNEIUTO LI £7.

ETNT 7 AV

AL AT A
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Variable x;

Objective f (type=minimize);

f = 2*x;

x >= 5; //#lK

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

7

x OfE = 10.00000

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

Variable x;

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

x >= 5; //#lK

x = 10; //¥1lERE

solve () ;

simple_printf("x(DﬁE = $f¥n", x.val);

7

x OfE = 5.000000

BFEROMBZLHNSELERTEET. ROFITIE, BFLEFOELROIERE 2 BEIY
XTHASETHET.

Set s ="1 2 3";

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

x[1i] = 3;

simple printf ("%d¥n", x.val);

ST HHAIIUTOL 912720 £

3
3
3

AL AT A
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ROLHICERT D E, UToX ictihasnEd.

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

x[1]DfE = 3

x[2]DfE = 3

x[31DfE = 3

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

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

x[1]DfE = 3

x[2]DfE = 3

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

Set s ="1 2 3";

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

Parameter a (index=i);

x[1i] = 3;

aflil 5;

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

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

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

x[3] = 3.000000, al3] = 5.000000

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

X Xy, X, Ofia#rEETOET. TAERERTIRATIREBNCH ) ShET

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

7

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

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

i e LIS
nvars int BI DI
nfunc int B D%
iters int WRIED A R
fevals int EGREES
optValue double H #OBI%EE
tolerance double PLRIE D IR E B
residual double R I8 1T D R St D% =
elapseTime double T B E R R
K TRFAT — 2 A
errorCode int (HeZhis © 0, RF : =57 —F75)

TT—F ST AL 2.1 OLDITIENET

ROET KT 2T, UTFDO X510 £

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

f = 2*x + 3*y;

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

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

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

’

7

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

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

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

O O W+ N oo o N

8.4 simple fprintf A%

simple fprintf BEEUE, FHEH I TR 7 7 A MK L THAZ T 5720 OB T .

A E 5 L9 LS,

simple printf B% L &< FUHERELZ AL THET.

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

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

2)

HRFEIT THEREER ) OB THLIMENRH Y £,

® O HFTIX,

EHEOBEEEZBEEEATCHASETCWEST. HHh77 4L LT,
output.txt ZFHEL TWET.

AL AT A
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Variable x;

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

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

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

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

3
WO TIE, IRFEOETOEBOBEMEL NS ETCWET. HOET7 74 0T result 7
4L Y (ZF)F) LLF®D data.txt TT.

Set s ="1 2 3";

Element 1i(set=S);

Variable x (index=1i);

FILE* fp; // 77 AVKRA L ZDEE

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

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

ZHICT A 17 7 A4V result/data.txt ~OHAILLTDO X S22 v 1.

x[1] = 3.000000
3.000000
3.000000

XX
w N
Il Il

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

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

8.5 A E@w D

77 4V FERED NUOPT (X, EMEHNICRMEREFRL, 7 7 AV (£7 V4 . sol)
ZAERRLET. 22T, Zaszmfild s hEafar LET.
BRYEH I X 2SR OZIR 2 M T 21218, ROL S ICRRBLET.

options.outputMode = "silent";

iR 7 7 A NDOH S ZMfIT 5121F, RO X HIZRE L ET.

options.outfilename = " NULL ";

AL AT A
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9.1 solve Bi%k

105

solve B#KIE NUOPT IZfiLFATHOFEITE MBS T2 TT. UTFoEXTidanE

7.
solve ();
ETFTINT 7 A VITHRHNZEER LR WAL, BT V7 7 A VDEEIC solve BBAED
ﬂt%ﬁkﬁ@%%:ﬁ@if.%of WHEOLGEITET VT 7 A4 WIT solve B & PR

BNCFEIR T 2B Y FHEA.
UL, UToO X9 GEE, £ZCREMFHEZITS> TV A NE RIS RT 24N

HYET.

o RN OBREZEONTEFRRIES.
o B OB OWTERE L ik A17 9 .

¢ BETNVOEREEE LN BRI ORELZTT .

DU, Wtk O E R 2 FRR SE 56 TT.
ETINT AL

Variable x;

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

x >= 5; //HK

x = 10; //¥IERE

solve () ;

x.val.print () ;

7

b
Il
(€3]

BRI solve BEEAEFLIR L7gwn &

ETILT AL

, RO L DT |/

DERHA ST LENET.

AL AT A
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Variable x;

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

x >= 5; //#lK

x = 10; //WIMEERE

x.val.print () ;

7

WOET NV TIIEEO HBEEEZ EFRZL CWET.

Variable x(name="x"),y(name="y");
Objective f (name="f", type=maximize);
Objective g (name="g", type=maximize) ;
f =x+y; // BRI DER
g = x-y; // BWBE¥ g OER
pow (x-1,2) +pow(y-1,2) <= pow(0.5,2);
y:  // RBIARASNT g T & KEETT D
solve (f); // HWIBIE £ TR+ 2R AILZ1T D
i // BEIEE g 1ICBT DR AIEEIT O

solve (

solve (g

BAID solve ()X HMBEOIREZAM Lchii{bOETT, ZOHEITITREZICRAS
Nz BRBEEIC OV TR A T E T, 0%, BRANIC BBk & 4578 L7z b3 %
ITENET. solve (f) T, HIUEE £ 1T 2 &iE(L2%, solve (g) CHRIBEE g 1ZBT 5
BE(LNENEIUTONET. solve () DFEOH LIZ X » THGEEDM TN D DIX, ZDORER
RN EZSNEZETAVORNRICHLTTT. ZOZEEZRMALT, EFALZBRER LN
ORE{bE(TH) ZENTEXET.

WORBITIE, HHXX—y % 12Nz 2001 &t Chafb a1 > TV ET.

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

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

x-y >= 0.5;

solve(); // LEOHIKINSINATZET VA<

AL AT A
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9.2 EFT VDOHNAEDEKR ( showSystem BiE)

ETNT 7 ANET =27 7 A NEGEEL TR Liz8ha, B BIBEECCHIKIA D B 721
WAL SN2, MIROBRV ZZDOFEERBILCLEIENLHY £7. showSystem
BEUL, DBESNTZET N T 7 ANET —F T 7 AN EREHICHER S5 BB
Objective , #illfJ=\ Constraint, X#T4 SymmetricMatrix O BRAEHRZ T L E
9. showSystem PIEIFILL TOEXTHBINET.

showSystem() ;

KDOEHIBRETNEEZ FT.

Set S;

Element 1 (set=S);

Parameter c(index=1i);

Parameter a(index=1i);

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

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

x[1] <= alil;

showSystem() ;

FT—HT7 7 AL dat B TKRDO L H 526N TWET.

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

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

a

D&, WOX LMD BRREsnET.

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

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

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

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

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

showSystem M) TIL, 4HIN name= L > TEZX OGN WEHOLFIL” L2 F
T. AT V=7 M name= THHEIZGZT0HITY) &, FRIZEDLFIDMEDNET DT
MR T LAY ET. EEOMNIC name BAMEH LEROETAVCKLTE, LFO X 9 ICH A
SNET.

AL AT A



108

Set S (name="S");

Element i (set=S);

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

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

Variable x(name="valx",index=1,type=binary):;
Objective f (name="obj",type=maximize)

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

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

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

showSystem() ;

sy}
1-1 (co[l]): valx[1l] <= 23
1-2 (co[2]): valx[2] <=5
1-3 (co[3]): valx[3] <= 4
1-4 (cof[4]): valx[4] <= 12
1-5 (co[5]): valx[5] <=1

obj<objective>:
13*valx[1]1+7*valx[2]+201*valx[3]+14*valx[4]+23*valx[5]

(maximize)

showSystem PI¥UE, SIEICHIFNIXNE2E 252 & T, Z2oHvXorzthceEd. &k
DX HIZ showSystem B OB AEEE L1-5E, UTFBHEHhESET.

showSystem(co[1l]);

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

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

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

H
1-1 (coll]): x[1] <= 23
1-2 (cof[2]): x[2] <=5

AL AT A
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PIEEMEHIFINCK LT showSystem BAZH WG, LTFRH IS ET.

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

X >= 0;

showSystem() ;

7
SymmetricMatrix{
elem#0 X[1,1] 2*(x[1])
elem#l X[1,2] 1
elem#2 X[2,2] 1*(x[2])
}
>= 0

9.3 AIEEHK

ETNVHPOEH Parameter (X, 7 VAT 2B CTHEE SN, EIAZICIIEERAT6E
LRV ET. LML, NTA M) vV RECEOLEIIEEFRRER L GO TET VL E
FLT, BTAE LB ZTOBARELET. TOOHIT SIMPLE
VariableParameter & W I AP CTAIEER ZRUEL TV ET.

WAL e PR EE OB RFITT. e BB OREEZZEE LR35, MONEHINET
ARk CTd 5 “IRGHEIMBEZ BRI E £ 7. ZOMEICHT 5ET VERE AT Al
BNIRD L 512720 9

Variable x,y;
VariableParameter a; // FIZEEH
Objective f (type=maximize) ;
f = —a*x+y;
pow (x-1,2)+pow(y+0.5,2) <= 0.25;
options.outputMode = "silent"; // HJI#NH
for (int i=-5; 1i<5; 1i++){
a = 1i;
solve () ;
simple printf("a = %d, x = %$f, y = %f, £ = $f¥n",
a, %, y, £);

AL AT A
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FFRDO X HIZ variableParameter (JiH @ Parameter & &< [RARIZET VERICMHEH
THIENTEET.

RIEMEITEMOER HE a)Dy G ERVETOT, HEKE LTH a It T 5 v
IR DEPELNET.

LIFE, ERROETFT MK 5 R T

a = -5, x =1.490290, y = -0.401942, £ = 7.049510
a = -4, x =1.485071, y = -0.378732, £ = 5.561553
a = -3, x=1.474342, y = -0.341886, £ = 4.081139
a = -2, x=1.447214, y = -0.276393, £ = 2.618034
a = -1, x = 1.353553, y = -0.146447, £ = 1.207107
a =20, x=1.000000, y=-0.000000, £ = -0.000000
a =1, x = 0.646447, y = -0.146447, £ = -0.792893
a =2, x=0.552786, y = -0.276393, £ = -1.381966
a =3, x = 0.525658, y = -0.341886, £ = -1.918861
a =4, x = 0.514929, y = -0.378732, £ = -2.438447

VariableParameter |Zi% @ Parameter S HART, AV EZL<LFHELET. T /1%
EFRT D EXIZ, MBELL ED Parameter % VariableParameter &35 2 LIl CT &
W E7=27 030 XA HEREIREREIC 2 2 MITTA[REMERH Y FT O THEEL T ZE V.
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B8t Y V3 NUOPT

10. B Y V% NUOPT &1

wiEft Y /LN NUOPT [XET Y /58 SIMPLE X° MPS 7 7 A VB Tilid &
T ARG 2 A7 < T2 OMEE T, NUOPT IZEERT LIV X AEZHFLTEY, 1H
RN EEZ R O Z &R TEET.

AR~=a T I)VE HTIE, ik L] NUOPT MNH NI 2 EHRe, ik v N
NUOPT DENEZ I3 5 A FiEREZ AT L £ 7.

11. EH¥EEHA

HEREHEBED NUOPT TN GE, SRR fRIE O — M I i s
F9. UTFIEFO—HITT.

PROBLEM NAME a
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 2
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

<iteration begin>
res=2.4e+001 .... 4.0e-008

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE 22.50000001
ITERATION COUNT 5
FUNC_EVAL COUNT 8
FACTORIZATION COUNT 6
RESIDUAL 3.97842202e-008
ELAPSED TIME (sec.) 0.01
SOLUTION FILE a.sol

11.1 7Y A AIFOHS

PROBLEM NAME |& &9 ETNDT7 7 A NV4] TT. ZOFITHE a LWHETLVE
EVNTWET. NUMBER OF VARIABLES & [Z¥(vVariable O¥ TY. ZORITIX
S 2 MHV £9. NUMBER OF FUNCTIONS I [Bi¥on%k) <TF. ZZTF oMk

AL AT A
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Lix, BHRE% objective , #il)x constraint , X Expression £ TCEEWRLE
. ZoFITE, By 2 M (BEBIE 1 M, KX 1 f#) Y £3. PROBLEM TYPE
ERED R/ MERTRE ( MINIMIZATION ) 72070 RALRIEE ( MAXIMIZATION ) 720
DAEFRLET. METHOD I& [E#E(LFHEICHWET L2 ) X A0 T, ZOf
TIEHIEEE AN AL ( HIGHER ORDER ) ZHWTWEJ . STATUS (L [ NUOPT O
FFE&TEEONRE ] TF. ZZ T opTIMAL (ki) A ENTWET.
VALUE_OF_OBJECTIVE (& HRJBE$OME] T . RESIDUAL (I TRAEH T RO R
Gff) OFkZ, ELAPSED TIME (sec.) & [SRAZICEE L7-W§fi]), SOLUTION FILE (%
WA SNDET7 7 A NDARE ZEWRLET. WHSNDIMET 7 A LOA4RNE, BRER
RIEICE YRR £

11.2 ARIEICRBIT BN

WEEZRAWEZT AT X AT, FTREBOENIBUTOL 51272 7.

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

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

<iteration end>

<preprocess begin> & <preprocess end> OIFINHFHFIZA S RO ULEE D
#1T%, <iteration begin> & <iteration end> DOMIFPCRFHHEOETEZRL T
WET. HEOETHICERINDET (2.4e+001, 2.7e-005 72 &) (TRctkSqt
DIEKFET, ZORBPIFZLENNPFEOETE & HITHD L TORFEZRLTOET.

11.3 BEKiE, ARHIRE, 70 23— "—ZBIF 5N

BRI, BE0E, 7 At — "= HWHE12iE, ETRB0M BN TFO X9
W27 F£9.

<iteration begin>

<iteration end>

Ry MIBERIEOKEOHEITEZ R L TWET (1 2O Ry MZoE, KEOKEEZRL
TWET). F72, XF 1137 =— X (b FIT rTREMIRIRIREE) 20D 7 = — X (Fidifig
PRIIREE) ~OBB O Z R L TVET.

MO R, Tk EHEIEICH L TCHREND O v A — N —

(options.crossover="on") Z{EE L=HEITIX

AL AT A
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<iteration begin>

<iteration end>
<iteration begin>

1222

<iteration end>

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

D &SI, NWRIEORIEBZTRORICHEEIEORBFSNHNE T

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

HlKIFE R R Y VN (wesp) W EHE121E, FATHR%

K1, TV 7 MHKIONF AT 1l BERFRSINVET.

W T BARIZE T D N— Rl

<iteration begin>

greedyupdate time= 0.01 (s)
(hard/soft) penalty= 91/1295, time= 0
hard/soft) penalty= 70/1314, time= 0
hard/soft) penalty= 52/1320, time= 0.
hard/soft) penalty= 38/1282, time= 0
) 0

(
(
(
(hard/soft) penalty= 19/1259, time=

(hard/soft) penalty= 364/1157, time= 0.00(s)
<greedyupdate begin>......... <greedyupdate end>

(s) 1
(s) 2
01(s), iteration= 3
(s) 4
(s) 5

(hard/soft) penalty= 0/4, time= 1.16(s), iteration= 7425
(hard/soft) penalty= 0/3, time= 14.13(

(hard/soft) penalty= 0/1, time= 14.17(

(hard/soft) penalty= 0/0, time= 39.10 (s

, lteration=

, lteration=

, lteration=

, lteration=

), iteration= 98738
), iteration= 99061
), iteration= 267557

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

<iteration end>

HEOEWRIZRDOEY TT.

FR Bk
(hard/soft) BREINT-MIZET 5
penalty=fi 1/fH 2 1 — FHIFENE, E2: Y7 MIKEKE
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time=fH 3, iteration=fH 4 fH 3 : WK, fE 4 @ KIEFEEK
#penalty=... & BIRO~F LT 4l

#cpu time=... He B A3 TLIRE 0D ek it g
#itereation=... H B SLIRE 0D IO R
#status=... RAEAT 1 DB

RAYIOEH TSN TV D
RN EFoRIIEIE L E T3,
BRO—RAMHE L LT,

FRITI BRI N EICENET. A EFsh

FEITONTWET., AX - ba—URAT 47 RTkD
FHEOL LR OEINIM 20 £

HRNE I — FHFEIAHEE L TW D581, RO X S ety £

<iteration begin>

(hard/soft) penalty= 364/1157, time= 0.00 (s)

<greedyupdate begin>......... <greedyupdate end>

greedyupdate time= 0.01 (s)

(hard/semihard/soft) penalty= 0/91/1295, time= 0.01(s), iteration= 1
(hard/semihard/soft) penalty= 0/70/1314, time= 0.01(s), iteration= 2
(hard/semihard/soft) penalty= 0/52/1320, time= 0.01(s), iteration= 3
(hard/semihard/soft) penalty= 0/38/1282, time= 0.01(s), iteration= 4
(hard/semihard/soft) penalty= 0/19/1259, time= 0.01(s), iteration= 5
(hard/semihard/soft) penalty= 0/0/4, time= 1.06(s), iteration= 7425
(hard/semihard/soft) penalty= 0/0/3, time= 13.72(s), iteration= 98738
(hard/semihard/soft) penalty= 0/0/1, time= 13.77(s), iteration= 99061
(hard/semihard/soft) penalty= 0/0/0, time= 37.46(s), iteration= 267557
# (hard/semiard/soft) penalty= 0/0/0

# cpu time = 37.46/37.46(s)

# iteration = 267557/267557

<iteration end>

penalty fliZ, EI N—FHlOBRKELH S ET.

FoR =S
RSN fRICEET 5
(hard/semihard/soft)

penalty=ff 1/fH 2 /1 3

i 10 ~— NHIFDERE, 52 & I — NlFER R
il 3: Y 7 MKIEN &

AL AT A
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11.5 pHEREEICRBIT A

REBEGEIEMEL M < HEE, @, BERICORREESESShET. 205G
DEITREEDHINFTRD L 512720, KRIFOEITIRI R TE £

<iteration begin>
.1.2B
up: le+50 lo: 8.6617e+05 time: O0.ls:mem(Mb)=0

llen:1 #prob:10 #piv:210

#1 up: 9.0859e+05 lo: 8.6655e+05 gap: 42036 time: 1.6s:mem(Mb)=2
1llen:359 #prob:1009 #piv:4223

#2 up: 9.0746e+05 lo: 8.6655e+05 gap: 40901 time: 6.6s:mem(Mb)=
1llen:1002#prob:2652 #piv:6493

#3 up: 9.0713e+05 lo: 8.6655e+05 gap: 40574 time: 12.4s:mem(Mb)=8
llen:1876 #prob:4776
#piv:9105
#4 up: 9.0692e+05 lo: 8.6655e+05 gap: 40361 time: 17.9s:mem (Mb)=12
llen:2756#prob:6896#piv:11802
()
11len:2680#prob:58708iv:65012
#47 up: 8.7972e+05 10:8.6655e+05 gap: 13161 time:174.4s:mem (Mb)=
llen:2167#prob:59374 piv:65851
up: 8.7972e+05 lo: 8.6655e+05 gap: 13161 time:180.1s:mem (Mb)=43
len:2169%#prob:60990#piv:67529
#48 up: 8.7907e+05 lo: 8.6655e+05 gap: 12518
time:184.3s:mem (Mb)=43
llen:1470#prob:62102 piv:68561
#49 up: 8.79e+05 lo: 8.6655e+05 gap: 12446
time:190.4s:mem (Mb) =43
llen:1396#prob:64450#piv:71062
#50 up: 8.7843e+05 lo: 8.6655e+05 gap: 11876
time:192.2s:mem(Mb) =43

FATIE

* HLWEEMI G LN

o FTE ATV 50Mp LLEES L7
¢ 60 Pkt L 72
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DNTNIDORMEZR X S ET.

B LWEEMAE LN EIE, [THIC " RERRINET. "Ikt < B 3 EM
DHEEZTYT. TRLSDOHAIITHOEAE B H Y FHA.

L OIEH OERITR DM Y T

E-ZD =US
up H ey D SR E
lo H BB % D T il
gap ETFRF Y7 (BFYE - THRVE)
time PR R (FD)
mem (Mb) EEAATY /) AT EZHDATVE

HWEEITLTCWAHEM THEA T2 n A X U K KE/

BVt ey oy Bk
llen IEBREEIT DU A FDORES
#prob R O REEL
#pivot BEOER Y MK
FATBREEIC L > T "men" D ERD [EAEVITHDHAEY B 23T, BLO

"avail"HIIFREINFEHA.
ZORBETIIAER 50 O EMMNKRE Y, ZREOEEMO L TR v » 713 11876 T
Hol-Z ENbnY F9.

AL AT A
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11.6 ERHM E R TV 2—Y U TRIEY VX (xepsp) IZB T 5 A

BIHFIGE AV 2 — U T RE Y VN (repsp) WS, ETRGEO H113XLL
TOEOITRYET, BRBEROREICL > T2 EDOHINH Y £7.

11.6.1 2T R B/ M

<iteration begin>

(soft) penalty= 18, time= 0.00(s),iteration=

(soft) penalty= 17, time= 0.00(s),iteration=
(soft) penalty= 16, time= 0.00(s),iteration=
(soft) penalty= 15, time= 0.00(s),iteration=

(soft) penalty= 14, time= 0.03(s),iteration=

o O o o o o
o o b~ W DN O

(soft) penalty= 13, time= 0.05(s),iteration=

THHOBEWII®R D@D TY.

o LS

(soft) RSN EET D
penalty=ff 1 1 Y7 MlKER &
time=ff 2, iteration=fH 3 A 2 : FBKFH, 8 3 @ KIEREKL

BRIBIEIINER TIE, Y7 M E LTRbNLTWETOT, BRBEEOME S Y 7 M)
FIENEIZSS ENTWVET.

11.6.2 WMEEh &/ ML

<interation begin>
(objective value) value= 18, time= 0.00(s),iteration= 0
(objective value) value= 10, time= 0.03(s),iteration= 1

(objective value) value= 4, time= 0.05(s),iteration= 8

HEOEWRIZROEY TT.
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FoR Bk
(objective value) PRI NI 2
value=f# 1 B 1 BAIBIEE GRaiiiEi)

time=fH 2, iteration=fE3 fif 2 : MR, 18 3 : KEFREK

EFL 2 DOFIRIT, HIFITER YV NDRE L FRR, B BMSERSNDEICENET. £
DRy, RPN SRV EFRPIEILT 2 RIZB N THHIKITER Y VS ORE & R TT.

11.7 ZITARAIREHERRHMEE ( iisDetect ) OHA

T 74N FOFETIE, FATARTREMEZMRILT 5 1isDetect &I DAL BE)
WIS S 4L, FEATARATREMEDJRR DERR 2TV, ZOREREM T 7 A DI S S
HET (FIFRIFTERE Y VA EIREKGE 27T 2= 7Y A MERRELSL) . Z
ZTlE, iisDetect HEBENEEY L -BEOH IR EZFHAL £

UFToETFTAZR (TT VT 7 A N04 ILp.smp & LET)ICENIZEERTEIL,
FATARATRE (HK 2729 f#7e L) T

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

f=x+y+ z;

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

<R EET AT IIS"O~— 7 P WTZHIFIXBEDO ED—D % RE L THFEITAH
ATREPEITARY L 928, T CEMET %, v,z BFEELEFA. £, v~—27 3T
IR OHIFK UL FAT AR AT RENE & 1T EBILR T, BRET D, LAaWZrnrbs T, MEE
EITRARETHH Z bbb 7.

iisDetect BEHEIXZ D X 512, BT AARERMEDORIK L 72> TWVWLITOM

(Irreducible Infeasible Set : IIS EFEENET) ZFELTHALET. —i%
(CFEATARATRE R R DWW T TIS ITEEAAEL 923, 207 /03U X LT AREZRR D /s
ERLD (FEATVDITNDRN) bDERDDLIL IR 22— AT 4 7 ANRHAIH
TWET.

CORBEEENETLE, UTOX R hnshEd.
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TRENOHNOEWRIE, UTOX 512720 £9.

ERROR_TYPE <<NUOPT 11>> infeasible.

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

EFUCIEREORNE TN TWEEE, 11s OEMAHRITITITE EFHA. ZOEAIC
X, ~y AR 11S ORI IERIEIED = DI KB L= &9 X v — U R Bl, JE#
RN 2B D0 E R LET. HlIE, ROET VKT AHZHEADTLUTO X 5127
R

HA kL i {4
DETECTED IIS SIZE B SNZ TISICEEFNDITOE HIRFD I
IIS IKEFEN TV AITICEEND

(#IIS_RELATED_ VAR) . RN D Fr

INFEASIBILITY OF IIS IIS &K TOIATARAHEME RN IEF D

NO IIS FOUND BY 118 R DIHIA R D 77

(#NONLINEAR CONSTR.) TS PRHIRIOIRIAD FTHERA D B D 2
- % FERIEHIHI DI

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

f=x+y + z;

X*x >= y*y ; // 11IS
1+ 2z > x ; // 1IS
y >= 2 + z; // IIS

X +y + z > 0;

7
ERROR TYPE <<NUOPT 11>> infeasible.
NO TIS FOUND BY NON_ LINEARLITY
(#NONLINEAR CONSTR.) 1
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11.8 ZEEHIINE—E

LUFE, SEREAICH SR 5NADO K TT.

A N fiAEn ik
SIMPLE hi : &7 /L4
PROBLEM NAME Rl 4 .
- MPS il : TITLE DINE
NUMBER OF VARIABLES R DFEL

NUMBER OF FUNCTIONS

B4 (BB E &
) Dtk

PROBLEM TYPE

minimize (F/MbB)

maximize (FKAh)

METHOD i U7 b Tk
BELLZ T —0DF
ERROR_TYPE - T 7 —FEARFO I
ES3
optimal (Hxi#)
STATUS non_optimal
(5l T7R)
VALUE OF OBJECTIVE H H B i
ITERATION COUNT SR P RIED 7
FUNC_EVAL COUNT oS A EE= WL D H
FACTORIZATION COUNT 1THN D 5y iRl WNRIED 7
B PR S A D I \
RESIDUAL /_\L - SIRBRETELLSS
=
SIMPLEX PIVOT COUNT BRIED MR BARIED 7
PARTIAL PROBLEM COUNT 053 R SIRRETE D 7
BORF B 1 o [ A ] \
DUAL SIMPLEX PIVOT COUNT if(x SYRRIE LD 2
PENALTY BAOIHIFENE  wesp/rcpsp RO &
TERMINATE REASON FREAS T HRR wcsp/repsp R D 7
M ESh7 11s 128 \
DETECTED IIS SIZE o B IIs BERIEEOR
- ENDITOR

(#IIS_RELATED VAR)

IIS IZEFENTWD
TG ENDIEHD
%

IIS FFER IR D &

INFEASIBILITY OF ITIS

IIS R TOERITR
A HEME

IIS FFER IR D &
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NO IIS FOUND BY

TIS MR DRI

IIS 5 E R D A

IIS RO FEK

(#NONLINEAR CONSTR.) D AREMEN & 2 M TIs Rl RO 7
TEHIRI D
TIT 4T 4 DR

NUMBER _OF ACTIVITIES . rcpsp D&
%

NUMBER OF RESOURCES IR ORI rcpsp DA

NUMBER OF PRECEDENCE FATHIKI DRI rcpsp D

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

NUMBER_OF GENERAL CONSTRAINT " rcpsp D

NUMBER OF MODES T— RO rcpsp DA

11.9 BE¥EH S O]

UTOREEITH>HT, HEHNCHAD SN DHEREHI LN E S ICRETE .

REFEIZ2-oH0 7.

—DX, NTFA—=HT 7 A/ nuopt.prm (ZFEIRT D HIETT.

TOXOICRELET.

nuopt.prm PIZLA

output:mode = silent

H 9 —Di%, SIMPLE EF /7 7 A VNIRRT HETT. T /7 7 A /VNIZLLT

DOEHIzFEd LET.

options.outputMode = "silent";
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12. 7 7 AV

NUOPT (Ifc bt OFEMIERAE M 7 7 A VeV T 7 AN ILET. a~vw o R’
S 4 T NUOPT ZEEN LIS, TF N4 . .s0l LWHERT 7 A ABERSNET.
GUI Z#AWT NUOPT Z#E#E) L7-84, result 7 #/LFLUFIZ solfile.txt &

IRET 7 A NHBER S IVET.
BARBIE LT, ROBIREIZKTTB7 7 AV ER TN Z EIZLET.

BoMb =3x —2X, —4X,
S X +X+2% <4
2%, + 2%, <5
2% +X,+3%X; <7
20, X,20, X;=0

12.1 BEEEH D

it 7 7 A VOB I INIIEEH NICH SN AINEE, REOERNPE I NET.

Bl z 1%, EROFIEEZ B EEHANAE higher THRWEZEO, 7 7 A L OEHHE
AT, WROXHITH 9.

NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
ITERATION COUNT 6
FUNC_EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.354127444e-008
ELAPSED TIME (sec.) 0.01

EREpIEZ, BKE simplex THRWZER, 7 7 A VO FBHEIITRO L S 12720 %
9. ITERATION COUNT, FUNC EVAL COUNT, FACTORIZATION COUNT & U)9{T33K
RENRNDD Y IZ SIMPLEX PIVOT COUNT & W\ 9 4TICHUYRIE D BN R R S E

R
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NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
SIMPLEX PIVOT COUNT 3
RESIDUAL 0
ELAPSED TIME (sec.) 0.00

EREAIEICB W TEE 2 T~ TEELEICE L8 %, 0 BIREE + HAik simplex
ERAWTIRW=5E, SEREEOEHS MO PARTIAL PROBLEM COUNT , #4[H]
% i < 7= A U 72 PO AR O )R E1H DUAL STMPLEX _PIVOT COUNT 723/
ENFET. DERELEZIT o723 A RESIDUAL BERINZRWVOIE, BB T
IIGEPE S GBS A E) TR L TWVD EITN 272 DT, RESIDUAL O A
HIBEEMEDIE L S 2R RE L1378 50720 T

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

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

12.2 @7 7 A NOEEEFRRE

o©
o\

o

% VARIABLES

o\
o\°

TR E D ERICITREAL T L = U X LFIERFIC B T 2B DOME, K OZ O LTRSS
TWET.

AL AT A



124

%% VARIABLES

NAME VALUE STATUS [ BOUND TYPE ]
v# 1 x1 2.499999998 FREE [ 0 <= x1 ]
V# 2 x2 1.499999999 FREE [ 0 <= x2 ]
V# 3 x3 1.223480816e-009 LOWER [ 0 <= x3 ]

VALUE & Z#DfE], STATUS 13 EEMED L TFROWTIUASIE L TV D008k
REJ, BOUND (I ZE#HD ETFR) ZRLTWET.

Bz, VE 1 DOIREDITIE x1 EWOARTOERDOME (2.5) &, ZABTFRICE I
RICHEHELL > TWRWI & ("FREE"), VT X1 ISR SN =R OFELE ([1) 23R
SNTWVWET.

L OREZRT STATUS OEKREZL TSR LET.

N el NI

LOWER T ERBFNATHE (FIRHIKIA active)
UPPER EBRHFIC A RS (LFRHIFIA active)
FREE EFR, Wb AL s
INFS ETFBREER L TN D

INFS (I8ER 72 S OB WBIE RN E T TR L7ZBICHE I EnEd. o R
GENDIFEEINE, =T —nNHAhEnET. BEITERICHT TOEEA.

F72, BRI E AP 2—) TR VN (repsp) E HWEHEAIZIE, ZH0
ik, LNICHEY L ET.

o o\°

o
°
o
°

ACTIVITIES

oe
o\

Bl 21,
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%% ACTIVITIES

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

DX IR HoT-HAITIE, MODE X 77T 4 ET A NNUEBENDLE—F,
START/END TIME W7 7T 4 EF 4 OPAMEEEA], & TR ZE£ L.

12.3 7 7 A VO RBEBEFRRE

o\
o\

o\
o\

FUNCTIONS

o
o°

THE DT E b 7 v 2 ) XA LSRR IC I T DB L T DR EE (v Fo
TAR) DEPTERS N TWET.

~

%% FUNCTIONS

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

VALUE 78 TBI8fE ), STATUS A3 TBEEREA B FIROWFIUAIN L T2 0 fREE ],
CONSTRAINT/OBJECTIVE TYPE N [Bi%® L TR ZRL CWET.

F 1 POIREDLTITE F LW O AETORE (AR Off (-10.5) &, £hdiim/h
fE&Niz ("MINIMIZE") BB TH D E0RENTWET. Fi2 »HIAEDIT 61 &
WO ARTORIFIROMN 4 THY, 2N ERICELL/>TW\W5HZ & ("UPPER"), #i
WT G2 IZIRENTZHIKI O (11 W) 2RI TWET.

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

Wz =4 3078 ke

LOWER T IRBIKINAT A (FIRHIKIA active)
UPPER EBRHFNCA R (LRRHIFIAS active)
FREE ETFRR, Wb ey
INFS ETFRAERL TS

TGIN Y 7 MEKIAHERI A ER L TR
TGOUT

V7 MKIDHIRIZERL L, XTT 0 BRFEAELTND.

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

12 47 7 A NDETR, &SSP ELF R

7 7 A ILD

BOUNDS

o0 oo  o°
o0 o°  oP

yap

oY
i

r\JL<

pals

tl\

f

MNITEE D L FIREBIES, Fi-

CONSTRAINTS

o0 oo  o°
o0 oo oP

D BgE < FRTITITHIFIND L FIR EIIEBN N ETNFRSNET.
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o
oe

e o°
e o°

B#
B#

o°  o°
o°  o°

o
o\

C#
C#
C#
C#

BOUND TYPE DUAL VALUE
4.891837406e-010
8.151927281e-010

1.000000001

— = o/

CONSTRAINTS

CONSTRAINT/OBJECTIVE TYPE
(MINIMIZE)

DUAL VALUE
OBJECTIVE
-1.999999998
-0.4999999986
-2.443858094e-009

Sw N

0

BOUND TYPE M (O’ CONSTRAINT/OBJECTIVE TYPE 3 [ EFFROFEEE],
D DRGSO 2R L TCWVET.
B# 1 OfTTII,

DUAL VALUE

x1 AT DI TEREIF) 0 <= x1 THDHZ &, EZDOIHE
BNEX 0 THLOEN RSN THET.

R EBULHIFINRLE D L FRZHENH -0 B &=L &0 BREKOLE %2R
LCWET. WREEIINN4, v FUT T4 &, F£721% reduced cost & HFEEHN,
ZOEARCKE ENS ETFROWTIN active MEKRD L O+ 5 ENTEE

ER

7 5 A VO MR R

—+

FERAIFCATHE (FIRFIKIDS active)

o | F

ERREFINTATAE (EBREFIDS active)

/BN VME

d

ETIR, WFricbAmL Tuvnzen

A BRI D PO E LA SIS T D T FE R B S ETS,

12.5 &7 7 A VD EAT A ATREMEE K H /7E8

ff 7 7 A AT, FEATRATREMER IR RE IS K-> THIE S Ll T

AN AT RE 72 iR D

PHAENET. ROFETFNVITH LTI, LTFTOHANRE T 7 ANV ENET.
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Variable x,v,z;
Objective f (type=minimize);
f=x+y + z;
X >=y ; // IIS
1+ 2z > x ; // 1IS
y >= 2 + z; // IIS
X + vy + z > 0;
it =7 7 A T
%% IIS
#2 lp.smp:5 y - X
<= 0 ( 0)
#3 lp.smp:6 -1 +x -z
<= 0 ( 0)
#4 lp.smp:7 INFS 2 +z -y
<= 0 1)

EREDOX I, TISICEENDITORKRXOLARMNH I S ET. WERHICHE-> T
HENTWETOT, x,v,z DIEFRFTT AR E 38R £9. 0 WIZBEOLEEE
DRE (LAEICH D ENET) 1285, 4%, HHXOETT. INFS &~v—2 RdH 21T
XBEOEIMEOREIIBNT, ETREH > TWAITTT. ZhEMilEL L L35 L,
IIS DEREMND, ZZICHNATHBITOIENOWTRNCE KL LET. 11s BREICHKZh L
SEAOEROBRETL 11s ICEENIITOERDEH IR /NS RD X HIATbILE
. ZTOBEO IIS IZEHEENDITOERKDOEFD, FHEHICEND

INFEASIBILITY OF IIS
EVOETT .

FATRAREMER R SN EB1E, FAT R ATREIEO R & B3 5 285, BA% D 403 i

TrAMIHAESNET.

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

TNATY XLE L THIFIFTRRE Y VS wesp ZFAVWTWBIEA, 7 74 M2iE, &
FBEYTH 7292 L O TE TW WL o—FiilR, V7 MilfBsH D ShES. w4
T TT

g7 7 A VT
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%% WCSP_PENALTY
NAME TYPE VALUE BOUND AMOUNT WEIGHT PENALTY

F# 246 model.smp:83[6] HARD 0 >= 1 1

F# 432 model.smp:91[13] S.HARD 0 >= 1 1

F# 946 model.smp:119[17,E] S.HARD 7 <= 6 1

F# 7080 model.smp:152[1] (u) SOFT 3 <= 2 1 100 100
F# 7586 model.smp:156[7, 3] SOFT 5 <= 2 3 10 30
F# 7675 model.smp:156[21,6] SOFT 3 <= 2 1 10 10
F# 7756 model.smp:156[2,10] SOFT 4 <= 2 2 10 20
F# 7780 model.smp:156[1,11] SOFT 3 <= 2 1 10 10
F# 8293 model.smp:162[19,25] SOFT 0 == 5 5 1 5

ERROE DI, ~—=FilF, V7 Ml THZ ShTH RN DODHZBN— FilK, &
IN—RHK, V7 MRROIRICR R SVET. #171%, filRXo4mi, 247 (=R
HARD, I n— K :S.HARD, Y7 k : SOFT), HEDHE LK, EXE, VA b (V
7 MO R), NFT & (V7 RO R) R L TOET.

ZOWHAFITEHNN— RHINTH D 246 FHOHIK (model.smp:83[6]) 230 TI DY,
AKILELRBRIESRVOT, N— FHFERKDBERKEN 1 THDZ LREBDMNY
E3c

ERTENS 429DDHIK (model.smp:152[1]) DAFIDOHIZ (u) EHDDIL, =
OFFIA ETIREKITHY, XL THWDLDIEHRIDO LR THDHZ L ERLTNET (2
EVND ERRICH LT 3 WO EZERS>TWET). ETFREFIOTRICERK L TWHDT
HIUTHFIOLRTOKIT (1) ERRINET. V7 MKIZOWTIE, EXEICRESH
U TA FNEBTIETHD [XFAT 1) BhbyTERRESNET. R ERHEY v
Nwesp lE, /~— R, €I — FhHKOEKE, VY7 b_XFLAT L DOXF LT 4 DE
FHEA R/MEL £,

windows WRTIX, F—DHNEN “wespout” EWILFIDEAT =7 FELTH
NI, GUI ML TLHZENTEET.
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12.7 &7 7 A VO FAT IR 3 ER R ED

MATRICES

THE DETIE, b7 LT ) X2 1R 31T 5 T DA RSy DE S FEE S h
TWET. ZOHSE, TV THIMTHIZ ER LG AICOREELL £9. BEOFIT
X, PEEMESIFKIPFELRNDT, 7 7 A MIXZOHBITHE LEEA.
Bz ARG E LT, ROBIEICHT 2/ 7 7 AV EBEZET.
BAME X+ X
ES0s
(5 e

2

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

MATRICES

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

VALUE 1% A7k 0ME] 2R L TWET.
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NUOPT D& E T LT Y X A

ARETIL, NUOPT T o FHOTE HZEHEFHEIBEOHEIH, NUOPT AMEZ TWbD 7TV

Y XALzHZEL, TENOORMGEAREEXET. o, TATY ALORESTESRL
£

13.1 HHEHERE—E
NUOPT TiE, LATDO X ) REEFHEMEEZR VS Z T ET.

LP (Linear Programming:#REEFHEIRIRE)
BB L IR T X CTRIETH HET, BEEREEERVHDOTT.

MILP (Mixed Integer Linear Programming:{R&FEEETHH )
HRREE L AN T X THRIE T, BEEREZZLHOTY. MIP (Mixed
Integer Programming) &FREN D Z & H LW TT.

¢ MIQP (Mixed Integer Quadratic Programming:{R&¥EH —WREHHEE)
FIRR DT _TRIE, BRIBE kBT, BEEAKAET LD TT.

¢ MINLP (Mixed Integer Nonlinear Programming:iBOTEEIEREHEI-E)
HilF RIS KOV H BIBIEDSIERRE CREEEH A G THH DT .

¢ CQP (Convex Quadratic Programming:ih _IREHHEIRIE)
H BB 2 72 R BEER, #D T _RTRRIETHL LD (72720, HEGBEEORF
HFOEF T T BB OR/MEIZIFETXHH D) TY.

¢ CP (Convex Programming:&%‘@ﬁﬁ%)
HAUBIEL, HFICIERIE R b OB EENTWE TR, FATAMRERRN T, BN
BE DFF 5 DA T IS 72 B O K/ IMEITIRAE TE DE T
I TREBEEAMIEE RV bOEEVET.
PIEEERTEFE S MFHEMEO T2, ZZIZIEEDETA.

¢ NLP (Nonlinear Programming:FEEREFHEIF-E)
ERELISNC, B R S D — O IERIE T EI T,
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¢ SDP (SemiDefinite Programing::IiFEfEF HEHE)
1THN O EEAE IR 2 & e EE HEE T

¢ NLSDP (NonLinear SemiDefinite Programing:FEFRIE I IE M EE)
1THN O E ARSI 2 5 2, Do HB9BIEL - HlFXUCIEBEEN S £ A METT.

¢ WCSP (Weighted Constraint Satisfaction Problem: B AfF X HlRFE B )
&2 HADMNIZHIRI G &2 22 2 X AR T HIOICIEE ED XL HITEID BT
% & RO ARET DM T HF TR RME Y Vo8 wesp 12XV mEICiE 2155
ZEIRTEET.

¢ RCPSP (Resource Constrained Project Scheduling Problem: &JRHIHKIFF
TRV a—U 7 RE)
—EDOEIRHFIO T T, WD LIVIAFEDBAL - & TR Z R EST HRETT. —
frOBELEHEEE (MILP) & LTRE$ 25 2 & bARETY A, FRARiiEEIT D
R E R 2= TRIE Y LR repsp IZ XV EIERICFELT AT BEMR & 15
LILENTEET.

13.2 7Y A Lh—E&

NUOPT XA TDO LI T T R hZfzx CWET. A LofgELlE, 703U X
LERETDHERICHWET. Iy aNOfifEA L, EER Y METHOD & LTHIEN
5HOTT.

¢ simplex :HKJE (SIMPLEX)

FIEFHENE DL L L TH L b b TW D HETT . KEMME TITNRIEIS
HWERNCH Y 305, AR SR E D FBAYIC RIS /S RE L D bRk T
R

BEEHEZSCMEICS L TRET 2 &, HIREL S EREE (Branch and
bound method) &\ 9 MEHD 22 THR D K LT - T, IRBMEDIRIED & 2 BE R
2RO ET. KBRS W TR L E R 555121, "cross:on" EFRE L
THRIEND D7 B AFd ==& N5 DREFTT.

* asgp :AXHIKIE (ACTIVE SET QP)
R & RER, LAY 722 REHEIRE O B fRE T 1 AL oo REAERT
BT, —BICHNAYE (ERREEZRIE (Line Search Method)) 12450 F7°73,
« BEAZHATHFI OB IEF D720 (1710 BLF) HéE
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- BRI D~ > BITHINEITIICTH 256G
([CIEPNRIE R D bl OEREE T, 7, BEGHEIHEL TV D DT,
BEHNEENTND D RETEMEZ R 2N TEET. "cross:on" & 15
ETDHZETHRIENDDZ B ZAF— "= N5 LR TEHDT, KEBRBE
(R LR i R0 D T e A TEET

higher :##EFHEIMBEEH AN ML (HIGHER ORDER)
FRIEEHENE IR L L 72 N AGE T, KRB aH B E 0L & L i3k b @i T
T OHRYE LGEY, AIRERSEARIIRE Y SR AL

lipm : CHTAR) ERRERZRYE (LINE_SEARCH_IPM)
lepm : [ELfREZRSN AL (LINE _SEARCH _EPM)
line : (IHAR) EHRFRZRN AL (LINE SEARCH)

— DM EHE I E A ATRE e N ARTE - S RIE T, BN TH D Z L b
TWAGEEITIHMEEBELBIE LV bRl T, @A WEFH OB L TR 0N
WNAE (Lipm), FhAE (lepm) (ZRIBEICSE L CHAY B WHIHMEA S ST
DB|AICANTHDHZ EDIRINTVET. [HOWNAIE (1ine) 1, LAATO/S—
VarvbOBREEWMBHHICTHHAL E S W (Ver. 7 UATOWN A line & Ver. 8
LIEDOWATE 1ipn TiE, AU v FEROERNETR2->TEY 70T, HR
CIFMRCIZREAR DERE 52 2 HBA1™H Y £T).

bfgs :#==— h % (BFGS_LINE SEARCH)
Y= 2 — F AR Ko TR Z RO LN RIETT. "bigs” T~y EITHID
IRATAN AT & L TIRFFLET DT, /ML (50 ~500 ZHELT) RIEBIEGT
I8 LTV E T

tipm : CHTAR) (EHEBHEAN AL (TRUST REGION IPM)

tepm :{EHHBESM AL (TRUST REGION EPM)

trust : ([HIR) {EEBEEIEN A (TRUST _REGION)
REURLZ2 & O Z G Te— ik O IERIEFH I RTEIZ 6 H ATRE 2 N i « ShriE T3, IRIA
WP ORI L CTAHR R O RE (tipm), ShAdE (tepm) (FRTEICH L
THEH B WHIIEAS DN T DEEICHEITH D Z LRI NTWET. IHIR
DN AL (trust) 1X, BETON—Y 3 v EOBEEEWRAGAICTFHALLIZE N

(Ver.7 LARIOWNSIE trust & Ver.8 LABEROW AL tipm Tk, AU » M D

ERPETRR-TEBYETOT, BRE AR TIERRLERE 522561 TS
WET).
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¢ lsgp :ELBRERFRIEICHED B IREIEE (LINE_SEARCH_SQP)
W= o — B RIS Ko TR ECE SR 2 Bk ZIREHENE TT. /IR (50~
100 ZBHUAT) ZRIEMIEFHRIFTBICE LTV ES
IREIZ X o TILEARRN AL /S50 (Lipm/lepm/line) XV HREMITEY
WEORWEZES ZERTEET.

¢ tsgp :ASFEENEICIED < BR ZREHEIVE (TRUST _REGION SQP)
TRERER R A £ O F F VD BER IREHETE T KBS S D2 G — RO
TR E  FTRE R AT, —MRICHARIE L Y BIRE T3, MEICE - T
FRRIEL D bREMIS, KVKBEORWRZES Z LR TEET.
B O LD LA NS WG EITIINAE /S A (tipm/tepm/trust) X
D bEERGERH Y ET

¢ slpsgp :BKRERE “IREHENE (SLP-SQP)
NPT ABEE VR WBERERE ZIKEHEE T, HORERBUERL DL ETe—
5 0 AR F 08 R R0 FTREC . RIRA I R M2 (RGIE -2 I BN PN R / 4h i
(tipm/tepm/trust) UKD ZFR ZIKEFEE (1sap/tsgp) Db D LITELRDT2D,
D T7iE TR LRV IS L TH R a0V £7. £/, filkXoaidsvha
WA BT W DIRE, FEAT RTRESEIBUC BT 3 2 LW A DS A A EN TV ET DO THE
HELHIFN I W TH L ERREMENIFF T E T

¢ lsdp :#UEIEEMERH RT3 2 B0 N RE
HRIE O - IETE AR R 62 O NRIET Y. BB - iR B+ %
HIIME THLMERH Y £, WEHTAY v MEKOFRZITHEEA.

¢ csdp :PEIEEM R E RIS 6 2 N AU
B BN M IERRIEBIELC, BRI DS BRIE 72 2f- IE E A B PR k5 2 F2 00k N RE
TY. ZOEOMEE, MEEECHEHBEMETHRT 22 R TEETR, 20
FERO T HNERITKFETEET. WEHTAY v FEEOFEZIT 9 52 1sdp
LHERY FT

¢ gnsdp :¥#E=a— b PEZ WO IERIE A IEE AT R 63 5 BRI IE

B H9BEHC - iR AU RIS HER 9~ % e IR i a i R R 64 2 RO RIE T
T AUy FEAKOBETZRIET 5272012, E=a— b UEZFIHLTHET.
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¢ trsdp :{RIHBEGEZ AT IERIE - IEE MR R BRI 6 2 I P aRTE
B A9 BEHC - iR AU RIS B 9 2 - BSR4 2 XN RIE T
T AV MERORE T Z2&RIET 572012, FEEHELZFAHLTVWET. oo
— FARIZES L (ansdp) KV HBEORE RREZR F O FENTE £

* wesp :HFITE R Y LN (WCSP)
FERS: TR P ) Z—T OR%IC X D HIK T I x4 25 7 v 2
URXLATY. T LHBEMARE D200 TIEdH Y AN, KB B R
BT L, FERICmBICEI TR GofiR) Z2RODHZENTEET.
BB DI %G F, INDOT X TOEHIZ LR E TRA S 2 RMEIC L TORER
T, BB, HIRORICEAZRET LN TEET. HROERTE, H—
RH#l#), &I — K, Y7 MO =MEENH Y 1.

¢ rcpsp EAFRHFIGE AP a2 —Y o JRE Y LN (RCPSP)
AR MRk Y] Z—T ORI L 2 BRI E A r Y a—Y v
JHEICHT 2703 ) XLTT. ERGIKOT, D LT AEEDBLE - #& Tk
G R ET HRIBEOFET A REfME & M RO D Z LN TEET. repsp DRI
b= > IR A SIMPLE Ok 7 T AZ AN TEHRTAMNERH Y £, =T
Rz Dfe/IMUIRE &, BN IMERTBEZ | S Z L3 TEET. AiE 2% 0 BRI
XY 7 MK, #BEEZH S BT — REOABRERTE 7.

¢ global : KM T /L= Y X A (GLOBAL)

— R DOIERIEE B E 72 1%, AR &It EIR R )T L, K 7 i
WA RS H Z LN TEET. NUOPT MM 2 TV A MOIERIEFHENET LT U X
L (bfgs, trust) CIE, RWETHI KM A M3 2 ARetEn dH 5 DTk L, Z Ofif
BIIRIE Ze eidifif 2 52 £ 3. 72720, MBRIEICE S BREEZITVWET
DT, FHAEMERZ 2 HE LET. BCHEBERE O/NRIL T B MR R8I
LTWET. ATNVIFY)XLDORTICELTIE NLP EV 22— KW
NUOPT/Global NBN#4ETY. NUOPT/Global XHMET KA THY, BIEEA
MURELRY ET.
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¢ DFO : HRYBIEDOBEI N WE R AT 57 0T X4
HABEUZ DWW THEARBLA R EE S 5 VXM BT 2 ERE V25 2 L3k
RN K D IR BRI e B R N R BRI B e R T AT V) XAD
EITICEE L CTIX NLP E¥ =2 —/L k(' NUOPT/DFO WW%ETY. NUOPT/DFO (X
BET FATHY, JIREABSKELZRD T, 72, NUOPT/DFO O ZFIHK
HEICE LTIk TnuopT/DFO RN A K] 28R TEW.

NUOPT D7 /L= Y R A%, SIMPLE Titik X+ 2 BHAYEEL, HIF CIHATESER L OLL
ToREEEsHAWERENZb0EYR—FLET.

+ - / *

sin cos tan asin acos atan
sec csc cot asec acsc acot
sinh cosh tanh asinh acosh atanh
sech coth asech acsch acoth

atan2 hypot erf
exp log logl0 pow sgrt

ceil floor fabs fmod

erf BIEIE N—T a9 »HEAINT, U AOBEREETT.

erf (x) = Ie*zdt . Xe[-om,x]
0

2

Jr

¢ iisDetect :FEITAFREMEERITORET LTY XA
FROTAITY XNERLD, KT DY X AT EEEZ RS 200 b5 0T
IHYEEA. AT LTY X AT NUOPT IZ5- 2 LIV RIBEN EITARHE & HIE &
ni=o, BEIIZEEIL, ETRAEEMEOFIN L 72> T Ao (T 372
FRODZR b D) ZFeE LET. SUEEHRME (L), IRGHEEGHERE (MILP)
WCOHBEHTEET. WETIIEREZGRVIRLIFOH L TWET.  iis 13400
ZETIT on IT72H>TWET.

AL AT A
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13.3 FHHBEBEE T AHIT Y X LAORG

LUF i,

KOWNEIX

O HKxb#ELTWS

NUOPT TH Y H\ W\ AlREZREBEFIEIBE &, NUOPT WMEXTWA 7=l
A LDORIGE—ETT.

A ETE DR

wesp 1FO*EH D FT23,

--  WHATERN
R LET.
Lp MILP MIQP MINLP CQP CP NLP SDP NLSDP RCPSP

simplex O O - - - - - — __ A
asqp O -- O -- O - - = - -
higher o -- - _— P _
lipm/lepm/1 A -- -- - O O - - -
ine

bfgs/lbfgs A -- - - — A O - - _
tipm/tepm/t A -- - - AN O -— - —
rust

lsap A -= -- - A O O - - --
tsgp A —- -- - A O O - - -
slpsqp A== -- -- A O O - - -
lsdp AN -- -- A A - O - —
csdp A —- -- -- A AN -- O -- —
ansdp A —- -- -- A AN A A O -=
trsdp A —- -- -- A AN A A O --
wcsp -- O* O* O* - == == == == —
global VANEERWAN A O A A O @) O A
DFO A -- -- - AN O -—— - _
rcpsp -— - -- - R O
iisDetect O A A A AA A —— - __

0-1 FEBAKL L BEBRA R D 7 %2 E e RIS Ll ¢
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EET. ERAKEGTHED 2 WVIE LR & TREZ R 0B 2 & oI 130
TEEHA. JHEETIV.

13.4 73 Y R LADRESIE

TN XL EFRET D HTIEIC

. %%/1/774’/1/?\11“?5/1*’”575&‘

¢ NNFGA—X2T 57 A4)L nuopt.prm NTFET D HikE

TV RHY ET. FREMRRT VLTI X840, UTOEY T, Ziuk 4.2
TNAY ZAL—FZBF LT LAY ZLORM LA LER—TF. 72721, bro IZBL Tk
FATHEDR2 D720 ZOFETITRECEETADOTIER T IV .

TNIY XL HAGE

simplex HARYE (0B REE)

asqgp B INHIRIE

higher FRIE & B R PN s

lipm CHTR)  ELRRERR N ASE

lepm ELARER RSN A

line (IHRR)  TELRRERIRIN A

bfgs H=a— ik

tipm CHTil) A5 R BRI A

tepm {5 RIS A

trust (IHRR) 5 RE RN i

Isap ERRERSR 2RI L 7 Bk R EE

tsqp {5 MR 2 R U 7208k IR G L

slpsqp BRI G A

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

csdp e E E A F R RS b3 2 RN Ak

ansdp Y= o — b UEE W7o IER TR 1l 5
R 63 2 RO ik

trsdp 15 R SE A & O T2 FERRT - 1R E B A e [
(ZxE9 2 FBoe N R

wesp HFIFE R RERE Y LR

rcpsp BIRHFAS E RV a—U o ZRIEY 1N

global Kb 7 v ) X A
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ETFNT 7 A NVNTRET 55

options.method = “7/IY XLL4";

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

method: 7 /L3 U X4

LUFOBITIE, 7Y X simplex  (BKIE) 2ZNENETNVT 7 A VD, &
DWEINRTA=Z T 7 ANNOERELTNET.
EFETNT 7 ANVNTIRIES D51k

options.method = “simplex”;

INTG A—=HT 7 A)V nuopt.prm WTFHRET D HiE:

method:simplex

FATARFTREMEMRH T L T U XA iisDetect OEMIRICIL, BIOREFIENHES
NTWET. 2661,

¢ ETFTNT 7 A NVNTHRET D HIE

¢ RTA—HT 57 A)L nuopt.prm WTIRET 5 HikE
DAY DY ET

ETNT 7 A NVNTHRET D HE

options.iisDetect = “off”;

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

param:iis=off

AL AT A
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13.5 73 Y X A0 HERER

T XLAOFREZ PRI T2 WA IZIEL. NUOPT XA ) SNZREOAEN S
HEIHIZ 7 L) AZBIRLET. (TAITY X0 HERER)

AT LY XN ) E HTE

simplex BB RN THE TR A S & & e

asqp H BBIEL D IERIE CRE A S 2 G i
higher BARLAS T~ CRAE CREE A S A B E 720
wcCsp DiscreteVariable, selection Z&ip

Activity,ResourceRequire,

eReE ResourceCapacity Z& e

lsdp BB 2 TR CHIEEER & & e

csdp HAIBIE MIERIE C, #RIE O E BRI A 5 e
trsdp RS O EE R A E e

Tipm LRSS

RO KD GG, FRICRET DL XD LWRRIEOND AT rd ) £

13.5.1 BEEEP S TN W 2R ERE

BHERNEZEN TV D IEFEFEEOG ST, WIHRETHD asgp IEKE
ERJE TR ITE= 7 —%2 IR LU ET.

KB global 7 KA V& A VA M=V ENTWBEAITIE, KImEE L7 v
Y X global WHEZNRGERHY £

FIERDTNTO — 1 EEEHCTHIIHIFI T RME Y VN wesp bl ATRETT .

13.5.2 BEZED & Eh R W IR ERTE

BEERNE ENROVIERIEFHERIE O E, 7 7 4 /0 FCIENAEIC X 2 EHEiEEE

(tipm) &720 £9725, RIEEN REHERE (ARBEEOA KRB OBE, FHICE
IR T— R DOHIXN O D 72 WIEIZITA 2 HKE asqp ARG ELH D F
kR
[F] CAEHEAEIE T OO REE tepm RIFROWRIE trust , BR ZIKEHETE tsqp &
DUMIBIRBIE ZIRE 1S slpsgp WA Z & TEEI. SSE tepm 1 ZRTEICH
L CTHEHRWIIHER S ON TV DL EICAZI TH L Z LRSI TWET. [HOW
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FYE trust X, DRTOAR—T g v EOBAEEZRDGAICTHAL 280, Bk IKREHE

1B tsgp BRI _IREHEITE slpsap 1XE TR ZFTET L7 — A H T3 WNE TR,

bR B IERIEREL 21T 5 HIETT. WAIE tipm/trust RETIR LW —
ANZOWTERMRIE ZREHE slpsagp DA RIGAENH D 9.

13.5.3 hEHERE

PhEFE R RS R U CIRERRIRRIEZ W2 AR —ICEE TT O T, IR0 b 3
BNMTH D L Dr>TVAEHEITIE (SIMPLE XM Th o nax BEHETX EHA) &L
TWTNHIOERERIEZBEL TRV, @BHEBEOTEL0N lipm TY.

13.6 7 0 AA—/3—

MEEtEE (1P ) 2D WX ZREEE (o ) IR LTI, AARIE
( higher/lipm/lepm/line/bfgs/tipm/tepm/trust )T XL > THOLNTZMEDIEH
H LI U THIRELZREIT S, 72— "= Ens FELH WL Z LN TEET.
REWLFEIZB U TR E D BUWRZ G L ITIXZ O HIER R A TT.

N—=Val 15 K10, IREEHEHIFBE ( M1P ) L Th, BB AR T .

J 0 AF—N—="AT ) T OIIENAIEOFEERE L%, UTOXHICHEELET.
ETNT 7 A IR T B i

”

options.crossover = “on”;

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

Ccross:on

AL AT A
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14. RTA—FRE

RT A—HIE, NUOPT ORMEENEL L VN KT 720D DTT. NI A—X
ERATDZLICRY, 7Y XLAORRSC, L ORI, & TRIEOFER E %
ITHOFENTEET. SIMPLE ET /MIHEBLT 2EE Y 7 A Parameter &IXMEBIRTT .
RT A= R EFET D IEICITRO @0 OFERH Y £

1. ETAT7 7 ANHPICEERT S

2. NNTA—HT 574 nuopt.prm (ZFRIRT B

ax FIA4 06 NUOPT ZFMT 286, MATDOHEEZRND ZENTE XN,
GUI 7°5 NUOPT ZFIMT 258, 1 OHEOHMNDL ZENTEET.

PRI A=HOPZIE, 2 OFETLMFATERWEROLOBFELET

R A—RIGEDHA LIZHA, /87 A—H% 7 74 )V nuopt..prm NSIRET D HIED
T SIET.

14.1 X7 A—4 7 714 )V nuopt.prm

INTG A=K T 7 AL nuopt.prm EWVILRTTRITIVIZRD FHA.

INTG A =5 T 7 A )VOEIHDITIL begin , EDITIE end THHLENH Y 7.
end OFBIILTUAT LTI XA, KOBNE, FHTBIFEEN 2 STV,
RO RNTA—2T7 7 AL TT,

begin

end

begin & end ORICKHENRT A—FZDOREEITHI) ZENTEXET. ROFITIIT IV
FY XAE L THRE simplex ZfELTWET.

begin
method:simplex

end

T A= TEARL, = THRETAHAE LDV 3. ROFITIE, FIEEMGEE
107 [cRELTWET.
begin

crit:eps=1.0e-12

end

INTA=B T 7 A NPT AN—AZHEANLENTE T, ROGIL, ERLD

AL AT A
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Bl L F CERTY.

begin

crit : eps = 1.0e-12

end

RIRA—=RT 7 AL, BEONRTA—FEETHELTEET. LFOfITIL, 5
44 107 I EL, T3 Y XAICHIEEEE NS higher 2R EL TV E
=

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

end

ITEADOYAT AX VAT * 1%, ZOTNaAL ML THDIZEEEWRLET. HlxX
OB TIE 3 ITHD method:hihger MNEiAAENEHA.

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

end

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

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

D K9 R NER R FF SN T ET.

INTA=B T 7 ANVPHEPAENIZIGE, FERDIIEIANT A =2 T 7 A V2 FiArilk
WNIEZ L HTT A=V ERNRRRTRINET. NTA—FT 7 A NVPOZEH, ks
MIERENET. LATIE, ST A—F T 7 A ADBGEHRAENTZGEOHIFITT.

INT A= T 7 A )V

begin

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

end

PR )
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<reading parameter file: nuopt.prm>
begin
maximize
method:trust
scaling:on
crit:eps=1.0e-8
end

<reading MPS file: myprob.mps >

14.2 HF/NRXT A—F

ARETIE, KRBT LTV X DITHEIE LR T A—=Z [ TOWTHER L ET.

14.2.1 73 Y XADER

NWIA=BZHNTT N TY ALERETHFENRTEET.

TATY L4 EN-

simplex HURIE (+ 0 RCRER)

asgp AR

higher MR &I R Y AL

lipm CBThR)  ELRRER SR N A

lepm ERRERRAN Sk

line (IHAR) ECHRERIR N AE

bfgs He=a— bk

tipm CBThR) B AR N s

tepm fE RIS A

trust (IBRR) AERE BRI E

lsap BEARRSR 2 FH L 72 B R kG L
tsqp (B RE ARG A FIF U722k IR vk
slpsap BRARIE G A

lsdp PRI - E B R i R L %9 2 0N RE
csdp I TE B E T R RE g D RPN A

Y= o — b UAEE W T IER I IR E B 5

gnsdp

[ERENZ R 2 RO N ARTE
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{5 REUREUE I 2 I 72 SRR 2 1E TE AR F 118 )

trsdp
(ZxE B F MY AR
wesp HIH e R R > s
TepSp BIFHRIN E AP a— ) o 7RI Y LN
global RIGHI B L T v =2 ) X

ETNVT 7 A VN TIRET 5 ik

options.method = “ 7 /L3 Y X LL”;

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

method: 7 /L3 U XA L%

IToFITIE, 7432 XA simplex (BEE) 2ZENET LT 7 A AND, &
DBUNINTG A= T 7 A VI HEEL TWET.
ETNT 7 A NVNTRET S HiE

options.method = “simplex”;

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

method:simplex

EITARAREMERH 7L 2 Y XL iisDetect DFREMEICIE, MOREFENHES
NTWET.
ETNT 7 A NVNTRET S HTE

options.iisDetect = “off”;

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

param:iis=off

14.2.2 @M HHIE

T 7 4V FERED NUOPT X, EMEMNITRKRMEREZEKRL, M7 74V (ET NV
% .sol) BAERLET. RIA—FXEHNLHHET, ZnbrillcEET.

FRHE TN X 2 SRIRTE MOF R 2 Ml 5121%, RO X S ICRE L £,
ETNT 7 ANV T D HiE
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options.outputMode = "silent";

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

output:mode=silent

14.2 .37 7 A MV AHIHE

IRT A= ERNTIRT 7 A VOEDZMEIT5120%, RO ICRR L E7.
EFINT 7 A NVCERT B HE

options.outfilename = " NULL ";

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

output:name= NULL

WNIA—=HERNT, HHENDMT7 7 ANVDT 7 ANGEERTHZ L TEET.
EFINT 7 A CERT B HE

options.outfilename = "7 7 A /LH";

INT A—H T 7 A )L nuopt.prm (ZFEahT B HiE

output:name="7 7 A /L4

UEOFREIZLY, 77404 sol LW AHTORT 7 A VHERRSILVET.

14 .37V Y AABHED/INTGA—HF

AETTIEHEDOT NI XLEBAUEBRICDOBBN I NT A—ZE L, ZOBREITON
THER L E 9.

14.3.1 BWEFHEREERNRYE ( higher ) /EMERIE ( lipm/lepm/line ) /&
W ZRFHEE ( 1sqp/tsqp/slpsqp ) /X IEEERHE
BERNRE ( lsdp/csdp/gnsdp/trsdp ) ICHEZA
NTG A—%
DUF, S EMEERNRIEORE 0T A—FHE, TOREIOW TR
LET.

AL AT A
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*» A=V
TNAY XNEHNRELLSREICEESE 2720, BRBREE, H0X, BEicEKiE
ERLDWENA T —Y 7T, ZONRTA—=FEXENETIDENERET S
HLOTY.

TTNT 7 A NMREIRT D F ik

options.scaling = “on”;

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

scaling:on

o BREA~D 7 v 2F4—— (BEFHEHEHN AL higher D7)
ZOREEITI &, NRIBIZE > THLNTEMOMNE#RE S &2 U CTHREZ RS
LT ENTEET. REMEMBEICE L CrARREMEZ G2 X O FENR AR
<.

ETINT 7 A VAR T D ik

AN ”

on”y

options.crossover =

INT A—HT 7 A )L nuopt.prm |ZFEahT B FHiE

cross:on

o {FIESME
PEIRGME L U THW D Rt S 052 T, Sl O£ Z OELLTIZ2
Sl xIL, FHEMNMURLIEE AR L TRKEFHEEZK T LET.
ETINT 7 A WAZFIR T B ik

options.eps = 1.0e-8;

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

crit:eps=1.0e-8

o AERIE IR
Bt L THWAKEFEoRIE® FIRTT. KIERBOT 7 4+ /L MEIZ 150
H &> TWET. KEREN Z ORI EZ B =56 3N E ool & &
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72 L Cx= 7 — (<<NUOPT 10>> IPM iteration limit exceeded.) ZHH/JL

F . BR ZREHETE ( 1sgp/tsgp/slpsap ) ZAWZHEAIZIET T — (<<NUOPT

40>> SQP iteration limit exceeded.)Z M /ILET.
TTIVT 7 A IVITELR T B ik

options.maxitn = 150;

INTG A=K T 7 A )V nuopt.prm {ZFA T D HiE

crit:maxitn=150

* N RIEDOFETARARRIEAST VT 4 — (OhdE lepm/tepm DF)
FIREAS AT AT REICIE T N W G S, S RIE I AR EXER 27z S 2 W iRE B 2 %
ATREMES H V) £ 9 (<<NUOPT 55>> exterior solution obtained.) . Z®
KO RGEEITE, RTA—H exrho 2T 74/ LD RESRET D LMRHET
LAREMERH VY FF. MBENETARRRSLG AT, exrho DR E W& KAEICKFH A
MDD —ARH Y £T. WRIEIZHASTHRIED T +—~ U AR ENGA T
exrho ZHA T FTTIFITLTHDLD S —DDHFIETT. exrho OYIHIEREM
X 1.0e3 TY.

ETINT 7 A IR T S I

options.exrho = 1.0e3;

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

param:exrho=1.0e3

14.3.2 Bifk¥: ( simplex) /BREIIE ( asqp ) ICEBRNAT A—4

¢« A=Y
TNTY RALEHRLLSZEICEESE D720, BRYREE, X, B EE
ERLDWENA 7, —V 7T, ZONRT A—=FEIENETIDEDERET D
HLOTY.

TTIVT 7 A NTELR T B ik

options.scaling = “on”;

INTG A=K T 7 A )V nuopt.prm IZFtikd 5 Hik

scaling:on
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¢ BB OIFEMHEICET L LT R
AHEOEIEREICHC D RS (% KU T T4 R) OFHEMTT (ZOMEL
TOfoOUEREMEZEHLET). told OFHIMEIX 1.0e-6 TT.

ETNT 7 A NVIREIR T B ik

options.told = 1.0e-6;

INT A—HT 7 A )L nuopt.prm (ZFCahdT B ik

simplex:told=1.0e-6

o fEST SV OKEFZORREMHEICET S FL T A
FHEOAF LRI 28500 BT BGESCHIEM T, Z OMELAUT DK EIZ B
5 ETHREKZEHLET. tolx OWHMEIX 1.0e-8 TY.
ETINT 7 A RIS B J ik

options.tolx = 1.0e-8;

INTG A=K T 7 A )V nuopt.prm IZFRikT D Hik

simplex:tolx=1.0e-8

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

BT — e P—F L BHIFIFTERT VT Y XL ( wesp/repsp ) T EZ TEX 57200 %
R DMZ2NTNN—2RD D &) FET, BERREREZRODLLOTELHY £EA.

o pE R ERR

FIEFMEO—>Th D, RERE ERZFRE L ET. WIWERERE -1 1%, EHIRZEW®
LET.

TTIT 7 A NITELR T B ik

options.maxitn = -1;

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

crit:maxitn=-1

o SRR _LRR
IO —2Th 5, FHHERH ERARE LET. OREM -1 1%, EHIREZ 2%

AL AT A



150

LET.
EFILT 7 A VIZERIR T B Tk

options.maxtim = -1;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D Hik

crit:maxtim=-1

* HlFIRNOEAEE

/NF A —H defaultConstraintWeight ZHAWD &, TN T7 7 A /L THET Dl
MR ETICRICEAZRETEET. ROHFITIE, —fRICEASR 12 OV 7 Ml EZHEE
LCWEF. defaultConstraintWeight OfHIL, ET /L7 7 A LN TOIRRETE
E3c

ETNT 7 ALK

options.defaultConstraintWeight = 12;

defaultConstraintWeight 2 0 Z&ETDH &, N— R E LTHbILET.
defaultConstraintWeight OFJHAEMEIL 0 T

defaultConstraintWeight & Constraint Bd#t ( hardConstraint PJ¥%,
semiHardConstraint PE%X, softConstraint BE¥0) WA L7256, BEDEL
SET.

o HIBE DO BEAHE

BBk D &EAILT/NNT A —F defaultObjectiveWeight T E L £ 7.
defaultObjectiveWeight DfEIE, FF /LT 7 A LN TOLHFRETEET. KROBIT
%, BRIBAEOEARAIZ 5 ZHEEL TWET.

EFI)VT 7 A IV

options.defaultObjectiveWeight = 5;

/NT A—% defaultObjectiveWeight O EMIL 1 T .

o ARIBEE O HIEEHRE (wesp DH)
HEEME target OfEIE, /XT7 A —# defaultObjectiveTarget TIRETH I &N
T&EET.

options.defaultObjectiveTarget = 5; // wcsp DHED)
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Objective DF|IHTD target fH &, /NTF A—# defaultObjectiveTarget D
RS LIz E1E, Objective DEIEDMED FMEIINET. BIZEHE target D
PR EMIZ 0 T, ZDNRIF A —H T rcpsp (ZITELTT.

o PR RCRE LA T D LR AR O Fil

IR CAE T 2 8L A AT 5720 0fE () ZBETHIENTEET. £
Zta—V AT 4 7 ARETIINERNEAARICE DN D MROREE IR 2 Z L2V
LBNTEY, PIFIEEE T2 LI12L-oT, KVRBWRELZITHI ZERWFRFCTEET.
AL A3 ET A7 O DfEIZ wespRandomSeed THRET A EMNTEET.

options.wcspRandomSeed = 3;

RIS AL pRE L A F 3 2 ELECRE A D FE D AR EMRIE 1 T

o FHE[EEK

-f wcspRandomSeed TilRX7-i@ b, WA LR 3252 LIZ L > TREMIZHED
AIWOENENT D2 DDV 3. PIRAERRFHIAE T 28 EZZEE LITE2E 2 &
WX TROBEZm ET 5 Z En#fFSnET. dHHEREEIEX wespTryCount THRET
HTENTEET.

options.wcspTryCount = 5;

SRR BRI BOE LIS a3, WA IV S 8Lz A L, fHE L
EECRAEZATV, ZOF TH S JWRREZ ABIANIZER L ET. SHREROIHREITX 1 T
7.

¢« ALy RO LR (wesp D#H)

WCSP (T¥ /A F aTREICE W TSR 21T 5 2 L2k, B 2 WIHIED b OfFD
BRZDFEONITI ZENTEET. Ay RO LRIX wespthreads THET S Z
EMTEET.

options.wcspthreads = §;

FHEEEIE wespTryCount A7V a v CRETDHIENTETETN, N—T3z 14 F
TIX1ODAL Yy K (1 20a7y) LMEZX o772, 1 BIOFEIZ 10 oD &
3 IRREOBE, wespTryCout X 10 (F) OFH BRI N300 9.

— 0, KA Tvail 2 ERELET L, itHEE 2 DOAL YN THFIITWET DT,
wespTryCount X 10 (B) / 2(E8N) &, ¥ DRFEIC/ARDET . (72720, F4T pC IR E
ALy R ED cpu( A7) BEEESNTOOBENTENET)

AL AT A
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RKATar DT 74NVMEIR 1 TTOT, WIHLEFINZTI5E61E 2 L EOfEEZFHEL TL
720,

o FIRIFER 7 = — RITB T D FHHE R LR

N RRTT o O I A= RRTT 4 B> TV D 7 2 — A0 R LR T
T HIRIFRR 7 = — XTI HEHERH EROMEZRRE L5, e RIRFFM A Bz T
HN— R eI N—RFRXF AT 4 PRES TWDHEEITIEHERK T LET. NI —
RetgIn—FXF LT 02 KRR LIEGAEICE, FHZYVEy PLTHDH maxtim Tix
ELERMEMOEBREZITVET. HIHNAER 7 = — XTI 23 HRFH LRIT
wcspPhaseOneMaxtime CIEETHI EMNTEXET.

options.wcspPhaseOneMaxtime = 60;

-1 ERELIESA, BHIREMIRSNET. §IKE 7 = — X2 25 HE IR _ER
DR EL -1 T

o fi BT IR AT L IRE LR

R 3B ST BFRE LIRS RE 3 2 LR 24K T LE 3. KHRRIE CIEEHR
R OBEIZHERICHE LD TED, ZOMREZ W% & MBS A AR E1TH 2 &2
T EJ. fEEHEMRERR LRI wespPhaseTwoMaxInterval CIEET D I &N
TEET.

options.wcspPhaseTwoMaxInterval = 5;

“1 EROE LTS, SIS AR S kT AR SR RO SRR 1
<

14.3.4 BEGEE ( simplex/asqp )/ KEHIREL ( global ) ICHBRNT A—

&
LT DT A= 3 R ( simplex ) /AHIFIE ( asqe )/ KRIdHaciE b
( global )%, BHEHEHZETLMEICOWTHEA L, &2 Wi Kki il

( global ) ZFEMUEEHERTEICK L CHEM LI Ga8Ic 0B a2 T,

INEOT NI Y XL, BEAER O M 2 — iR LI-REZ 0 R U & 72723
5, RREHEE NI ZAF =D Lo T, BEKMER T FATRIRMBORER L, FETA
REfF D ECEVEDRFEZAT 5 b O TY. KEMICHE LW T AR T LMETH D70, &
BCEE D D6 70 5 FIFRRE OHBLORIBIC AT, & & & U THRRE DORF# 1%
EIFEELSHY ET.

Flo, TONGBMREEL VI AXF—LDHELNDI DML LT, KEazR AL T

AL AT A
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e tE & RE 3 5 £ TORMAMEOBML DO 272 57, MEOMEICKRES ELFEND &
WHZENRHYET. BERIICE, BOTEBOBENEN CRITLESTY, —FTiX
BEEBROMEZ RS OIC—RHU EEZFRELTZD 2V ZENRITIVET.

NUOPT [EBUESG B D R DENEZ M AIAT., TE DT ZRRRBENLEIZ LTS
FOENRTI A= ZTF 2—=0 7 LTEYETR, bOWIMEOREIZH L THIZRW,
REEZRHTZLIITETBY EHA. TOED, UTICTRNT 537 A —F i H&
ETHZELICE ST, T 740 bOIRIETILN 72 0 R 2 PT 2 L7282 &0 23R X g
KTEMTEDZEHHHITHVEET. LT TIRIREBDNDIEICTF 2—=27D
T DINT A =B TR LE T

UTFHBOEE DD, f T2 D S/ MEREE S RE L ET. &R AEREITH
MBI DFF B % W2 L Cl/IMEZ T > TV D 2 & L& liZe DT, BEIRIZFE U TTALLITIC
HCTL D TFRMEE EREE W) SEEZ WIS THIRT 20BN’ H Y £

o YIREHETED /ST X — X
SRR ETE THEENE & D VTRV D Sk i LM & fig &, £ ofifz,
BUER O HALTWD EITATREMAD THE (Z L /S <25 2 i3 VR0 e
HERAICIRGES ) 22U RN TR EITVWET. BUERD b TV D FEAT
AIREME & P REOENFRITIE VN & Brp iz & &I, BITES H LTV 2 FEAT Al REfF
OEEMENFEA S LB L, 73U X AFEIEL £
IR, BE 2T Th A O Mgt (ZAAREXLFOET) %
AERRL, FRMEZMHL BT, SIREEOICRZ 7 5 FiE T3, GIBR i &M
R DOWEETIEIZ LAY, SEBREEITRHNF LT 2 Z eI E 328, N
ZTED L) MEOHBENE KT 5720, BRROFHE a2 MRS 4, fERE
ITREEI O RIZ SR N B AREE L H Y £F. 2037 A — 2 THBRTHE &Iz 2 {#
BERETHHLOTT. HELTIE 0,1,2 OWFRANERSL ZENTE, T 74
v MEIR 1 BRI RE) T, 2 ZRET DL, UIRFREAZZDITMAL L1
0, 0 ZERETDLEEIMA2L 720D £
FATFTREMAR I L S D DS, Fc@MEnS 72 2322 G S VT4 IR LRV R Cix 2
DINTG A —H % 2 \TRIET D DOBRBIIR RN TS WET . —F ClRaifig)
7 < BTV DGEITIE, UIBRFEE OBMAFROA— 33—~y RiZ/>T
WOHRIEEMERH Y £ OT, 0 ICERETL2OBHMRGAEDH Y £J. NUOPT 1%
V12 M OIBINE {5 YIRS OFER] 2 H0 L7 72w, BIER i 4 Fiiry % oo 12
ZHEINTIRoTVET. BRELTH LY EEOE W) BEONRT —< A
MU E L2, DAATORETERIZE T TCWERBEO N7 +—< 2 AHE T L
TWDAREMEIE S U £7. UIBRFEOBMENR LT X5 LK U L5 E1E, clevel
OWRELTRAL AL Z LA BEIO L ET.

AL AT A
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ETFINT 7 A IVZEIRT B iR

options.clevel = 1;

INTG A=K T 7 A )V nuopt.prm (ZFCIRT D Hik

branch:clevel=1

s ba—URT 4 V?ﬂ‘%?%ﬁﬁﬁk?é/\r’?%*‘?
B2 AT ATREMR &2 RMNCAG 2 2 L IT R REEDIR ZINET 5 9 2 TR&EL
HEkL £ %fﬂf’nﬂ%@%@ﬁ%*o?oﬁiﬂﬁ WCEEL T o IRk & LTIATH
REfiR 2215 2 D3 E D3RR EE T2, MO HFRMEN RS G 72 EIIEFEAT AT
REfRDIEADIFRHICEL 2D L ITHVHFRET. ba— U AT 4 v 7 ¥ —F LTk
Fff i 2 72 IECER LT, RERFATREMEZ R/ T7 7 = 7 T
T ZOFEDN D EHERTIUL, SEREEOIRAIES 2, HH0TEVE
BRFAT RN LA OND TR H D £,
FERTA—FFMHARENR VWD Ea—U 2T 4 v 7P —F0OFik
(rounding, feasibility Pump, neighbour search) IZZFNZEILEEGL T
WET. 0 I TR, 1 1FAT9 EnHIERE LR > TWET. £/, rounding IZ
BLTIE 2,3 ZRETHIENTE, ERREWVEETHIREREGS Y .
feaibility Pump & neighbour search (L KBIERIZE CEITRREMNE LN
S WG BITRA T Y. BT ~BO5 BRI D FEAT I REMR S 72 D372 Bl 72 W R
%%ﬁ#b\fl«\éﬁ'/\ WRZRSD & LFWVFERBE LN L ATREMER H D 7.
*ﬁ?fﬁﬁ@d\éﬁﬁuﬂ% BEEE), &DHVITETARENEICSEE I S5
IR LT, B a—Y 2T o v 7 B —=F 38R R20IED 0 205 &2 REHTT
B LR H Y £, ZTORIIINOEDNTA—=Z 2T 0 LLT, bt
2=V AT 4 7 AP —=F 2RO THTLESV. 774 /L M NUOPT 738 2412 H)
W42 (ADfE) TT.
BT NT 7 A IAIGIRT D Ik
options.rounding = -1; // -1,0,1,2,3 ZiBIRTEFE
options.feasPump = -1; // -1,0,1 Z&ERTEET
options.neighbourSearch = -1; // -1,0,1 ZZERTXFET
INT A—H T 7 A )L nuopt.prm \Zitah T B ik

branch:round=-1 * -1,0,1,2,3 Z&ERTEET
branch:feas=-1 * -1,0,1 ZRRCTEXET
branch:neigh=-1 * -1,0,1 ZBIRTEET

AL AT A
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o PRIRIRE
WROWSEFELET. 1 LT LWSBRERLZITVET. RKEWETHDHIZ
&, FHRABRRITE 78 7.
p ZREDITHRET D L FETARMB OIS, TEAEY RRES RN
HTY. 2D LI RGEITIT p=1 GRSBIETER) LW IRENFNRGENRH Y
F9.

ETINT 7 A RN T D F ik

options.p = 10;

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

branch:p=10

o BYID EBREM RS A — X
NUOPT XA HIREEDIERP, ~“hE CTRAD BIMEN fnc 28 >%17 7
tefrnkEs L, Tnezticem s fur

fcut = finc_Af (F/IMERETER)

fcut = finc_'_Af (%j(,ﬂ:ﬁ:ﬁ%)

LEHLET. TAbLEERE - T D BT AR b At DI B RE O

BCHERERD - L e 70T, MrkokE<BETIILIchy, R
REVEAEN, HEOFMARST = & RBIHCE £,

FEL, 2O R E - RS Ch 5 = & IR TE E A, 2O s A

UERWER RN EOBPRIES N ET .

AP 3 w3 E (addTocutoff) % ET % Hik, FRIEM D o %A

(rel addToCutoff) TRRETHHED —ONRHV 9. 7 7 4 /b MEITHHE
1.0e-6, FHXHE 1.0e-4 TY. #axHi (addToCutoff) A FXET D1k, Lp #%
Ffi7s o OAEXHE (rel addToCutoff) TRETDHIED _ORHV ET. 77
4 /b MEITHESE 1.0e-6 T, HAMEIX 0 TY.

AL AT A
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MEXHIE 1.0e-6 & W IRREIL, BB D 1.0e-6 BEOSIUI/NSRbDE L
THEHELCTEVWE Lz LTy LET.

FRRHEIEB 21X 1.0e-4 BREICRET 2ONKEHEOLEEI TT 23, 1P E
fRDE DR E KE K A~T2Te o TV D GEEITIEREY R BEZ B OTT 7 1
NV MEZ 0 Lo TV ET. 1P BB EOREMIZIE TR CREDORE S
ThHEAITITAMRTT.

I 64~ 5 KIS L (global) DFAICIE, HXMETHRET 2HE
DT 74N MEIL 1.0e-5 L2V ET. HMEDIHELT DL LIFTEEEA.

TTIVT 7 A IVIZERIR T B ik

options.addToCutoff = 1.0e-6; // HxHMECIRE
options.rel addToCutoff = 1.0e-4; // FHXHME THIE (global TILMEL))

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

branch:add=1.0e-6 * e
branch:reladd=1.0e-4 * FEXHME (global TIXMEL)

e BUIY R
B SRRER ST A — X OEFTCHRI LI 20 A f, oEZo b 0T, AX
Dl (cutoff) KVEWELNG 22T &M TZRIBEITEBE ORI RN B4 L
FT. Mo T, WUNCHRET D LFHRAOEREZA ZENTEET. ZoEE RN
ERTEDOZ TN S < (KBS AIIRE ) RETDI1EE, BUIY FM4T
BEL <, BRBEOREIIHLS 20, FROFMITEY 7. MLIEELTEDLLE
{TRIBERR DN 72\ (K<NUOPT16>> Infeasible MIP.) EWIH T T —(Z/2 0 £ D
T, HEMNKLETT. PIHIRETIIMbREINTHETA.

ETNT 7 A IIZFRIN T D I

options.cutoff = 1.0e-2;

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

branch:cutoff=1.0e-2

o GHERER IR
AR O ERTY. FEBE D EN OFHERM A H RN ER maxtim %

AL AT A
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Wz 5L, TROTT =Ryt =L & HICBUEE TCOREMZ ) L TEITEHK
TULET. (GHATHBEMR RO T WIEEIZIE 1P (QP)  MEAMEOAD M)
LRV ET. 2, 0 UTOMEIFHEL TV ARVO LR UEKRICARY £4. ) 3R
RFRCIE, RATALEESC iR W) DR FIfiR & R b 2 WEEI S & £ E 4. WU E Tl it S
M ERZ2 LEERTS -1 PRESNTWET

<<NUOPT 21>> B&B itr. timeout (with feasible.sol).

<<NUOPT 22>> B&B itr. timeout (no feasible.sol).

TTIVT 7 A IVIZERIR T B ik

options.maxtim = -1;

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

crit:maxtim=-1

o REHURE SRR
FATATREMR O D EIRTH. 0 LUFIEERE L TV (EFIBR) LR T & RS
AWET. 1 ETHUE, EITRREMEZ 1 DT RO TR TT5, L0\ ) 2 ENAREIC
720 ET. FHEBMGR D RO o T FATAIREFR OB maxintsol Z##Ex D &, DL
TOET—RAvtw—T L b, BEETOITAREMEZHI L CEITEKTLE
7.

<<NUOPT 37>> B&B terminated with given # of feasible.sol.

EFI)IVT 7 AV E IR T B TE

options.maxintsol = -1;

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

branch:maxintsol=-1

o IR AT Y IR
NUOPT FREANMEMTHZLDTEOHRAAETY BELHIRTDI2OD/NNT A—
HC, Mo B CHRE L E7. Flx1X 1000 35L& 16B % ERETH Z L2 Ek
L, 1GB &A= A ICEITaE IR LET.
ADEERET H &, VAT LATHHARER AT Y &MPFEY -maxmen L FIZ72 5

AL AT A
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e EICETEEELET. 2V ERBICI-TEITRELELEEAIZE
NUOPT43 T 7 —7%, FATHBEMEN LoD > T WIGEITIE NUOPT44 =T — 3
HhsnEd. Zohe, BEE COREMEZ I L TEITE/R T LET (F1TH
REFRDN L2035 TW e WA IITREFIEDO A O T & 720 £37) .

<<NUOPT 43>> B&B memory error (with feasible.sol.).

<<NUOPT 44>> B&B memory error (no feasible.sol.).

TTIVT 7 A IVIZERIR T B ik

options.maxmem = -10;

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

branch:maxmem=-10

¢ EFRYEOF ¥ v Iz L HE I
ETSYEDOX v » 79, F8E LML FED5E T ORR 2451 L E T
72770, gap =(LESYE - FHME) T, gap ZEMBEKOEREOMEIKTT S
TEIZTEETFIW. UFo=I—RNHENENTIEED £7.

FATHREMED SR E > UL L O T ETFRMEDO X ¥ » S TERERBETOT, Zo=x
T =TI L2 B I3 T EAT RO S v E 7. YINMREE T, &RiE
TS THnEEA.

<<NUOPT 45>> B&B gap reaches under the limit.

EFI)IVT 7 AV E IR T B TE

options.gaptol = 1.0e-2;

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

branch:gaptol=1.0e-2

o Al v F¥D LR
IIFEBRERIE~ LT a T REICBW CIFIEL 21T 5 Z LI LV, FHRRE & R
TLHLZENTEET. 2—PFIINBREEIMEHT ALy REO EREEET S
ZEMTEET. -1 BRETDH L, NUOPT SNESCHYI/R AL v FEAERE L E
T.0 HDHNE 1 ERELEEAE, YU NAA Ly ROSHIREESEEL £

==

T RIREEOWIN 2 FAT LIS, 774/ FOBGEIX 2 1220 7.

AL AT A
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EFILT 7 A VIZERIR T B Tk

options.bbthreads = 2;

INTG A —HT 7 A ) nuopt.prm (ZFLIRT D FHik

branch:threads=2

14.4 MPS 7 7 A NMIZEATHHRE

ZOFETIE MPS 7 7 A VOMIMEROIEEFELMH L ET. MPS 77 A /T
DIEGRE /ST A =X THRET DI, 3T A—HF 7 74/ nuopt..prm & A5 FIEDH
Dt T ET.

MPS 7 7 A NILRIEE AT 25 8ICOHBR L ET.

» J/ME, mRIEDFRE
MPS 7 7 A b giAib A TZRE & B R O e/ IMERE /R RALRTE O W
E LTS ERELES. MEREIR/IMETT.

maximize

o BFET L4
bt MPS 7 7 A /LIS D RES/BOUNDS /RANGE/ HIIBSUIT A ®H 5 L &,
EEROFATHCNS bOEEELET.

T 74V hTRROICENTC b O L) £
mpsfile:rhs = X741
mpsfile:bou = XF4
mpsfile:ran = X741
mpsfile:obj = XF4

RHS T7L4)
BOUNDS 7 ~/L4)
RANGE 7 ~\/L44)
HHIREEAT 7 ~v4)

—~ o~~~

FRICEALTEYT L7V ERObOBRFELRWEEIZIE, UTFTok 5k
—nhEnET.

<<MPS FILE 13>> Specified rhs: RHS 7—# 7L not found

<<MPS FILE 11>> Specified bound: BOUND 7 —# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 —# 73l not found.
<<MPS FILE 12>> Specified objective: HBIEEEIT4 not found

14.5 X5 A—F2—&

NUOPT TiXER[RE/R/NT A —H D—ETT.

AL AT A
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B R Default ELS
"silent", BEHTE—FR
outputMode "normal"
"normal", [output:mode = normal]
"auto,
"lipm",
"lepm",
"line",
"higher",
"tipm",
"tepm",
"trust", KT XA
method "bfgs", "auto" [method:auto]
"lbfgs",
"simplex",
"asqp",
"lsap",
"tsgp”
"slpsqp”
"wcsp"
"rcpsp"
OfEn Al = U T AT D DD
scaling "on"
"on" [scaling:on]
maxitn int 150 AR IRIEDR DR
[crit:maxitn = 150]
eps double H#hax e PHEAT
[crit:eps = 1.0e-8]
HA SN LRI H % (0
TEA L)
clevel 0/1/2 1 SRR
[branch:clevel=1]
rouding Mgl LB 2 — U X5
4 I —FOHEE. -11F AT
rounding -1/0/1/2/3 -1 ADNHEYGITRET H.

SIRRETIE S

[branch:rounding=1]

AL AT A
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feasPump

-1/0/1

Feasibility Pump BRI&IZ X2
ta—UAT 47 —=F DM
. —1II AT LAY ICRET
D.

(P EBREVESH)

[branch:feas=0]

neighbourSearch

-1/0/1

Neighbor search &Izl E =
— VAT 4 v 7P —FOHE. -1
L AT DD YKITERET D
(R EESH)
[branch:neigh=1]

addToCutoff

double

1.0e-6
(global List)
1.0e-5
(global)

R FEREM T A =2 (Hfkf
i)

(SR RETIESE )
[branch:addtocutoff=1.0e-
6]

rel addToCutoff

double

-1
(0 LZ&AH)

RN KBREMNT A —% (ffn
D> & DFEHE)

(IR IREIER, global (Zi3ME
59)

[branch:reladd=1.0e-4]

cutoff

double

I R
(R E )
[branch:cutoff = 1.8]

int

BRRES
(S BERRETERE )
[branch:p = 10]

maxnod

int

-1 (fEdIBR)

PRER S IR
(I EEBRETERE )
[branch:maxnod=100000]

maxtim

int

-1 (HEHIBR)

FHERER R (D)
(R E L & N RIEAAR)
[branch:maxtim=3600]

maxmem

int

-10 (%Y 10Mb)

SR TEHED AT VFHE LR
(Mb), FEOFAHMEAETVIZLD
HlR (AfED%A, Mb)

[branch:maxmem=500]

AL AT A
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WHHE D EIREIED A L FELD

bbthreads int 2
ERR
) - L e L) EFRAXY vy 7O TR (Z0E%E
gapto ouble - B E .
Tl 72 HiEIR)
F MO EIT A FTREMHE M (B
tolx double 1.0e-8 YLD )
[param:tolx=1.0e-8]
K%t [ E D 24T A v RE M) E B
told Double 1.0e-6 (HARIED 72)
[param:told=1.0e-6]
BRI AR BIR (F)
maxintsol int -1 (| BR)
[branch:maxintsol=3]
"Off" o FATRAIREZATER S (118) IR %
iisDetect "on" (IT9) P
"on" 179 /ATH72 0
NUOPT D7 7 A V44
outfilename char* 0 (REFE) N NULL_"&$ 58 TH70
[output:name=myout]
solve () ZREITIFIE 2 & KRR &
noDefaultSolve int 0] B
1Th7en
Solout () & BBHIZFEIZ 220 L fiE D
noDefaultSolout int 0 L
W EIT o720
outputParameter 0
Parameter, Set,Element, Exp
outputsSet 0
int ression @ CSV 77 A NVH %
outputElement 0 L .
ITOMWE >,
outputExpression 1
Ffl—DOF —=H I ZHONWTCTF—H &% H
o Granyy W ELTERBILERIHE D
multDataPolic int i B
Y ' (1IRET 5 L BEm L2
%)
BEDRWHIKIXOEL (T 7 +
defaultConstraintWeight double -1 o
Jb M Eo~N— RHIF)
HBRE 2 £ L =il o E A4
defaultObjectiveWeight double 1 (7 74V MIEH1 O 7 Ml
%)
HAYRIE O BAEME (7 7 + /L ME
defaultObjectiveTarget double 0

0) (wcsp D&)
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15. MPS 7 7 A )V

NUOPT 1 MPS 7 7 A MVER TRl SN2 B mEE A M Z e T £9. BRI,
MPS 7 7 AV foo.mps (ZREIR S A- A BRGH I Z fE <121, AT X oL ET.

prompt% nuopt foo.mps

MPS 7 7 A NMEROIREEBEEIL, a~r RIA bR H 2 ENARETT. GUI
™D MPS 77 ANERD ZLITTEERA.

15.1 MPS 7 7 A )VITxd BiEHEH S

MPS 7 7 A MKkt T DRfiE 2~ K nuopt ZFEITT D EEEH NICFREOEITHNRR S
NET.

prompt% nuopt exl.mps
NUOPT 6.0.0, Copyright (C) 1991-2001 Mathematical Systems Inc.

<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b
NUMBER OF VARIABLES 3
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

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

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE -10.5
ITERATION COUNT 6
FUNC_EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.354127444e-008
ELAPSED TIME (sec.) 0.01
SOLUTION FILE exl.sol
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<reading MPS file: exl.mps >

PROBLEM NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE f
RHS b

IXMPS 7 7 A NEGHRATA VX T 2 — AR ED A v B—T T, MPS 7 7 A /L0 NAME &
7 a b HA b examplel, ROWS B ¥ a v CTIRE SN/-1TD% (4), COLUMNS &
7 v a TCHRE SNIZEROK (3) LRIEFEFR (1), AMREEOITOARET (F) AL T N
JV(B) Zn L CWET.

DI OEHE 7713 STMPLE £ 7 /LICx LT NUOPT Zi@M LA LRI T, LT
11 B 2 ZB T &,

15.2 MPS 7 7 A IWVIZKT BB T 7 A IV

nuopt IFFHHEK T LI, M7 7 A AN LET. I3 fdEiib 7 v 3 ) X AEIEREIC
B D, ZECHE (AL UHIKI), BodZESE (y U7 T4 A) OEBRLS LT
FI. 77 A VIE MPS 7 7 A VDPLIET .mps & .sol WAL ONRER I IVET A,
FERR 72 G B TR D — VIZFE S o TRET 7 A VDA RIDRE SIVE T

MPS 7 7 A VA g7 7 A V4 {5

exl exl.sol

exl.mps exl.sol LIBED L sol 1T
exl.4.mps exl.4.s0l D LIBED I . sol 1T
/nuopt/samples/exl.mps exl.sol INAZGII I Z U720

7 7 A NOEEEIITIE, EHEND LR CANENEHINET.

LIF, MPs 77 A /WICHA ORI L TR L £ 7.

BOUNDS, RANGES & W9 1T1d MPS 7 7 A /L H|Z BOUNDS, RANGES &7 v a U INMFELE L7
GEIIXM N ESnEYA. FET LG, FHRICEH ST VA DBBIZIEL T O L 5 ITH
NEnET.

BOUNDS BND1 FR(2)
RANGE RNG1
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BOUNDS 7 -4 D% (L8 FHREE) (CI1XF% & & 4172 BOUNDS L =2 — ROFEEEH DO NS 1T & 5
PTFoLsic®RRINET.

UP (21) /FX(3) # LR 21 fE/[EE 3 fH
UP(131) /FX(16) /FR(14) #  EFR131 fE/FEE 16 H/BHH 14 &
5)/LO(64) /FX(18) /FR(1) # EBR 65 f#/ TR 64 fE/[EE 18 {#/HH 1 A

NONZEROS_IN HESSIAN, INIT VALUE GIVEN COLUMNS b [RERIZ, FET BILEITD R
UTOE ) ICFRENET.

NONZEROS IN HESSIAN 4
INIT VALUE GIVEN COLUMNS 2
COLUMNS &7 ¥ 3 »H MARKER {TIZL > T, BEEKORELZIToT2HEI2IE, UTOX
N TEEHCH D LIRESNTENFRENET.
COLUMNS 2 INT(2)

7 7 A NDZOFTUBEOENTIETY. G 7 AL OFEEZ TR F S0,

15.3 MPS 7 7 A MIKT BT XA —HE

MPS 77 AMIZHLThH, NI A—FEHANCEERELTHIENTEET. MPS 7
7 AT DIEWRE /NT A —F TRET HIZIE, T A—F 774 /V nuopt.prm Z 5
FEOBPRMES N TOET. MPS 77 A MIHHEDNRT A—2 L LT, TRt T
WET.

» J/ME, mARIEDFRE
MPS 7 7 A B FidrA A TZE Z B BB O i/ IMERTE / S AL O W9 & L
TS MEHRELET. MPs 77 A NVOHMRREITR/IMETT OT, mA(LIEE L
THAICIE, WRIICHRET D LERH D £7.

maximize

o BT ~4
TR BT MPS 7 7 A I HER D RES/BOUNDS /RANGE / B HOBIHAT
NWhdeE, EEOFHATHNLLOEEELET.
T 74 FTIEERMICBENZ D L0 7.
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mpsfile:rhs = XF4%] (RHS T7-~L4)
XFH|  (BOUNDS T -L4)
(
(

mpsfile:bou

sl RANGE 7 “\/L44)
paEyl HIIREEAT T ~ v 4)

mpsfile:ran

mpsfile:obj

ERICB L CESET T EROLORGFEAELRWEEIZE, UToX o7 T—7N
Hhanxd.

<<MPS FILE 13>> Specified rhs: RHS T—# 7Yl not found

<<MPS FILE 11>> Specified bound: BOUND 7 —# 7L not found
<<MPS FILE 15>> Specified range data: RANGE 7 —# 7L not found.
<<MPS FILE 12>> Specified objective: HIB%${T4 not found

15.4 MPS 7 7 A VD EBAKH

MPS 7 7 A Vi —RIEOMIE/ KGR EZ LR T 57200 H DT,
— RO/ RGBS

-
— —

UV S IN f(x)

% cLngi(x)ScUi, i=1---,m

HIHHE X, =X, j=1---n

e f(X), g (X) kT

f(X)=cX +C,X, +++-+C X, +%xtH0x

1.,
g, (X) =a, X, +a,X, +---+a, X, +§x H.x

LERENET
MPS 7 7 A MI MPS 74—~ v b EMFENBERT, ROFBEHRERLRE L2 D TT.

HARBE, MR ORIER 7 DR AL Ci, &
HlRRD L TR €. Cy

BB, #HXD Hessian DOEFH H,, H

A LR b ,by,

AL AT A
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AR~=aT/VTIE MPS 77 ANVD T F—~< v MIXHTDERITET, BRAG72R-E I

95 MPS 77 A NORIEEFLR T HIZEOET.

LD L nuopt-support@msi.co.jp F TIEME F I,

MPS 77 ANT 4=~y b OFFME ZhT

FIHHE

2
4X, — X5 + X,

X + X,
X, +2X, —Xg + X, X,
X, + Xq
X =3

R EFEO “REHERE A FEE L7z Mps 7 7 A /L OB T

AL AT A



168

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 cC -1.
X4 R1 1.
RHS
B R1 4. R2 10.
B R3 2.
BOUNDS
LO BND1 X1 3.
LO BND1 X2 1.
UP BND1 X2 4.
HESSIAN
X2 X2 2.
R2
X1 X2 1.
INITIAL
X1 4.
X2 2.
ENDATA

15.5 MPS 7 7 A /L ~DEH
15.5.1 MPS 7 7 A W ~DEH 51k

7 VUV EEE SIMPLE # HWTET VT 7 A V& FLIR L7121, mpsout &9 BI¥ZEIE
OCHTZ LItk T, VAT LONEE MPS 77 A NVERICTHAT I N TEE95 £
TIVT 7 A ML, B GEED) FHEITES 20 F ik S FHEECTH IR H D 5.

> ZOHEREIE Visual Studio ZD A LA FEMMENTVBEEITIE, EFICEELRWVATRMEN S WET.

AL AT A
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mpsout (); // MPS 7 7 A/LDHT)

EREivDd MPS 77 A VOLRITET VT 7404 ( .smp ZRWZHD) .mps &720
F4. HAOEND MPS 77 A NAEFEE LTZWBEAIZIZRD X 91 .mps 2RV 845 %25
Bl TEHExET.

mpsout ("filename"); // filename.mps &V 9 MPS 7 7 A /L&)

15.5.2 EHEEFRROLRE

B Tk <72 MPS 7 7 A L ~DEHMEEEL AV AEAIIE, DLTOSICEEA2TH0LER
H0FEF.

o BHEA, BB
MPS 7 7 A NVOEELILTEHORBRH Y T 0T, BHL T/ x1,%x2,..., M
BAITFL, F2. . . EWOARNCER SNET. ZHHDARTE SIMPLE W i) 724
AT & ORI 18D MPS 7 7 A NV DSEEENIC, RO K DT MPS 7 7 A LFHRD
axy bR CRBSET.

VARIABLE NAME (MPSFILE - original)

X1 - var [1]

X2 -  wvar([2]

FUNCTION NAME TABLE (MPSFILE - original)

F1l - obj
E2 - NONAME

* AL/ EME
LR E TR/ MERIREIC R B S E 3 (AR OFF 52 SIS 72 0 £97) .

o [RE B D i B
H, B OWE 0N 9999999 fHUL EORIEIZH I TE £ A.
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ReBk 72 BB R IR
ATECH, R 2BOBENRE, PR B E O E R LA RO E T

16. 0-1 RHOBERFIME

0-1 £B¥% > EF<HHATHET, ZOFETITRRT 5 Z L2388 L BHBBECHlF %
FKHTEET. ZZTHRMT 601

o P BIE DR

o BHEB ORI 551 DR

D@D TTR, TOMICHHEARISARDHY . 20X > B TH NS 0-1 &
¥ % indicator B EFEFONET.

16.1 BB OERH

X, X<0
PrivprBaEx yz{ y AERTLIELEZET. ifelse BEEZ MW TV

ERBTDHZELIITEEEANR, 0-1 ZHd 2ROXSITHEATHHET, Frivsbisa Rl
TEET.

Variable x,y;

IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FEWITRE 0¥

-M* (1-d) <= x <= M*d;

x - M*(l-d) <=y <= x + M*(1-d);

-x - M*d <=y <= -x + M*d;

X BT 25 ETFRAKNET d=0=-M <x<0, d=1=0<x<M ThHIHZL:%zE
BRLTWET. M L THoRk&ERHEZRSE d=0=Xx<0, d=1=0<x E%{fiT
7.

y 2B+ 2HO ETFRAEKET d=0=>Xx-M<y<x+M, d=1=x<y<X
EEWHRLET. oF0, M LLTHOREREZRMSLE d=1=y=X LWVHEKRITARD
F9. FAFICEZ2DE, ZHFHOETRAKIEL d=0=2y=-X WO ERIZARY 7.

16.2 BEERORMZREORE

TOOBEERX, Y BEFETHL LI REHRE, Xy=20 &5 &L FEETT A,
BEEB OB R T 5 &, ABBETIEIRI Lo TLENET. Z 2 TIIHIBOFHN T,
ZOFRM R WD HikERLET.
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IntegerVariable x,y;
IntegerVariable d(type=binary);
Parameter M;

M = 10000; // FERICKRE 03K

- M*d <= x <= M*(1-d);

- M*d <= y <= M*(1-d);

M LTt RaEKs2H25E d=0=0<x, d=1=x<0 =L T
d=0=0<y,d=1=y<0 LA25DT, —OOBEEHX, V¥ FRAHFTLERY ET.

AL AT A
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17. NUOPT/SIMPLE FAQ

ARETIE, HIHEE NUOPT IZBENTZFHFRMBY LT Wi 2 E L0 FE L. X kma
FAQ ICBI L TIL, [ NUOPT/SIMPLE Fa—hUT /| ZZHREIV.

17.1 B/ R T —

BT NOHIZEBOEN Y B ENRAS>TWRNTL X 9 5. BEITNHIIEZ 5 2 72 & 91
i 0 LIRS ETOTELOEN Y FIZFEI/ NIRRT T —DJRR L 720 7.

Variable x;

1/x >= 5; // F#EyMNEST T —DFEK

log B%IC 0 ZH5ATLESTLEED, BN ERET—L>TLEVET.

Variable x;
log(x) >= 3; // BEyNMUE=T —DJRA

17.2 BEOEIVE

SIMPLE X C++ ZWTEEINTWAD, B /55 1T 0BT O N8B L M
RENTLEVET. I, ROFITIIER a 12 1/6 R ELL D & LTWETA, FEE
WiX 0 REZENTLENET.

Parameter a;

a=1/6; // 0 PEREIND

1/6 #5z225121%, /INETRBTHHLERDHY 5.

Parameter a;
a=1.0/6.0;

17 .3 RFMTICET I =T —
17.3.1 —RTDEE

XLFFNPEEDBEZTHLHEE, IR ATLIBEE T A7 +—F v THODLENRDH Y
9.

AL AT A
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Set S="p q"; // XFHINEFE
Element 1i(set=S);
Parameter a (index=i);

a["p"] — 2’.

17.3.2 ZRITDEE

TRIEOWFEFEOBRE, MINCRAT BRI ROES DER DL FIITH D372 )

b b, BEREX TN 4 — " THDKLERH Y £

—EBIC Element DNEIEMFEL TWAEAIILEKEZE T L7 +— T v THLLEITHY F

TA.

Set S="p g";

Set T="1 2 3";

Element i (set=S), Jj(set=T);
Parameter a(index=(i,j)):
al"p,1"1 = 2; // ™ TPpHEe
al"p",31 = 3; // p O&H " T
ali,j] = 4; // " THERSITRWY

17.3.3 ZREUL0HE

R FORFEEZEOLE, —ENIC Element DNEEMEL TWAEETH-TH, £V
DI ZIRITGLL LD EFTNE DG ENE, ¥ 7V 3 — 1~ " THLMLERDH Y 7.

Set S="p g";

Set T="1 2 3";

Set U="r s"

Element 1i(set=S), Jj(set=T), k(set=U);
Parameter a(index=(i,j,k));

"p,1,x"] = 2; // &FE " TH
"p,1", k] = 3; // —#B " THTe
"p",3,"c"] = 4; // XFOH " THTe
5; // —# " THTe

6;

ali,j,"r"] = /] LTFOH v THETe
ali,1,k] = 7; // " THERITRW
al"p",3,k] = 8; // XFDH " THie
ali,j, k] = 9; // " THERITRW
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6% A NUOPT/SIMPLE DT —RA vt&—

A.1 SIMPLE DT —X v —

WRFIL SIMPLE DSE[TRHEO= T ——E T, A vEv—T3K;

AEI

(UNIXJR) &2 WIEHAGFE (Windows i) T, FTORTIEMG A~ TRRBSHT

TI—FKG | 2T = Ay —V

Wt

1 <<SIMPLE 1>> Infeasible bound for variable XX .
<<SIMPLE 1>> ZBH XX IT2OWTHFBE L ETFEREZ b E LT,

B X ICHE 2N E TFREAFE L TWET (L
=y I PThILET).

ZEMTEEREA.

2 <<SIMPLE 2>> PRI MINIMIZE/MAXIMIZE O, L FIRZERT 2

3 <<SIMPLE 3>> Infeasible bound for constraint XX .
<<SIMPLE 3>> fil#) xX IZ2OWTHFELEZ ETFERExZNE L

HIRN xx 1252 6N EFRBFFE L TCWET (T
NEEREZBELTETFBRIEE SN/ RIZONVWTZO
F v MThbhEd).

4 <<SIMPLE 4>> Warning: Length of a subscript exceeds 30.
<<SIMPLE 4>> %&: IRFOAFIOR S 30 XFalAELE.

i IRT L LD D SUTH D LTS 30 Ak
ZTWET.
(30 LFHUBOSTFITE L CRBELES. )

5 <<SIMPLE 5>> Subscript has the wrong dimension.
<<SIMPLE 5>> IRTORITNEELEHA.

oA 727 FORFOEN—H L THELE
N, (ETNHOFT V7 FOEFZRDOBEDOIRT-OR
JC (index=?) &ZFNNEbN=REA ([1,3] &) T
DIWFTOWRTEN—H L TVDEINE I DEHERLTFS
AV

RASAE L AT L
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6 <<SIMPLE 6>> Illegal characters ("[", "]1", "..." and so | IRFOHDLND XEFHTE R LF (" (", "1, "..."
on)included in subscript. ey MEbIhELE.
<<SIMPLE 6>> WFOHIT, EEZHRLF ([, "1, "..." &) »E
FNTHET.

10 <<SIMPLE 10>> Subscript expected on rhs assignment. T—H T 7ANMTENT, IFEHFEFT V=7 MTRA
<<SIMPLE 10>> 7 —H# 77 A /L XX D YY {TRICFRT 7 —T. SNONE (FTOAM) (I 1" BNEALTHWEEA.

22 LD L TAIITIRTN R TR D 8 A.

11 <<SIMPLE 11>> Data file: Value expected on rhs of assignment. | 7 —# 7 7 A MIEBWT, FF&EAT7 V27 MRA
<<SIMPLE 11>> T —X 77 A /L xx @ vY {THICFMB=T —TT. SNHNE (F5OLEM) IESAFEATHEEA.
FTV 2l N 22 OFLPT W oD EIAIZIEFT—E2BRLTUTRD FH
I

12 <<SIMPLE 12>> ~<<SIMPLE 17>>Internal Error! SIMPLE ONHIT T —.
<<SIMPLE 12>> ~<<SIMPLE 17>> VA7 ANHEITT —! (nuopt—support@msi.co.jp ABHLETIW. )

19 <<SIMPLE 19>> Warning: No auto-assignment performed for o HEREMAMTON D56 TT 2y, BBk
constant set. E%ﬁ%é\f“%é@f‘??bﬂiﬂ‘/u. (L) ( set &
<<SIMPLE 19>> %4 : HERAICL > TERSINLWVWESLHD £7. EFT DM, superSet WCEBEA%LZIEETDHEZ

DEERX o —UNBNET. )
20 <<SIMPLE 20>> Data file: Can't match the pattern "from... | T —% 7 7 A/WIZ from/to DEMEFE "..." BHENI

to".
<<SIMPLE 20>> T —H gidriAdxr: "from ... to" JBEROLEL T —T

7.

F L7203, from/to BT —IZ7 > TCWEHA.

RASAE L AT L
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22 <<SIMPLE 22>> Data file: Number of values not matched with |7 —¥ 77 A NHFT, HDHAF 7V =7 MRASINDWN
the index dimension of set. BEO"[1" OFIZHND Element OENEDOLT V=
<<SIMPLE 22>> T — X HiilH: T—HHORTOKEETNVFOESL | 7 FOEFRIFO index D EH->TVEHA.
DRIV EERLEEA .

23 <<SIMPLE 23>> Expand from-to: "..." or ".." appeared at the | T— ¥ 22X T XFHIOHEEE ZITKEIZ from/to DE
head or the tail of the stream. MFee .../ " BNELbIvE Lz,
<<SIMPLE 23>> 7 —H#@iAiAA: "..." EloiE . . " BERDIHE
MRREBIZHDONE L.

24 <<SIMPLE 24>> Attempt to find the maximum of an empty set. | ZEENOLHRKNEZEZ RO LI ELTWVET.
<<SIMPLE 24>> ZEHEAMNORARBEHRZRDI I L LELL.

26 <<SIMPLE 26>> Only one-dimension data can be specified as | #ilfl Interval DOTE (ES) M2 dim=1 US % 52
interval number. F L.
<<SIMPLE 26>> 1RILDT —HIZfR->T, interval OFRETHHTT.

30 <<SIMPLE 30>> Interval data not matched with the format: | #ifl Interval DEFE (B5) WIC TR, LRIEEZS %
lower bound, upper bound. TWEHA.
<<SIMPLE 30>> Interval O ANT—#iL » TR, LR Thidh
R0 FXA.

33 <<SIMPLE 33>> A call has been made to an invalid function | Interval (Zxf L CHEMRBEKAEFEITL L > ELEL
on Interval. 7-.
<<SIMPLE 33>> Interval (Zx L C (BRI HL7ARLE) M7 BErED
HL2MTRbivE L.

RASAE L AT L
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34 <<SIMPLE 34>> Warning: No auto-assignment performed for | #7256 BENEBMNITHONDHETT N, BENBEMIER
interval set. Interval 2O TiThivERA. (EBE)
<<SIMPLE 34>> #4&: Interval IZxI L CIXABRAIX T2RbRERA.

36 <<SIMPLE 36>> Sequence is empty. 3| Ssequence MNZETT .
<<SIMPLE 36>> Sequence MZEL 7o TWVET .

37 <<SIMPLE 37>> Only one-dimension data can be specified as | %] Sequence DEZE (ES) WZ dim=1 YA %2 EH 2 F
Sequence. L7z,
<<SIMPLE 37>> Sequence DIFEIL 1 KRITLOT —HIZR->THZTT .

39 <<SIMPLE 39>> Sequence data not matched with the format: | %] Sequence DEFK (E5) T, ®HYIOME, HIDOHKEE
"first last, step". DOfE, P4 (default=1) OWTHNBIKIT TWE
<<SIMPLE 39>> Sequence 7 —# % " BHAEEE .. K TEE, # | 7.
ECRITTZRD FHEA.

40 <<SIMPLE 40>> Sequence: Illegal operation. ¥l sequence Zxf L TSR EZITH 9 & LE L.
<<SIMPLE 40>> Sequence (ZxI 7T DMGh72ER N TebivE Lz,

41 <<SIMPLE 41>> Sequence DIEEIX 1 RILOT —HIZB->THERTT .

46 <<SIMPLE 46>> Attempt to find the maximum of an empty | ZIINOLRRKEZZRO LI ELELL.
sequence.
<<SIMPLE 46>>%Z2( Sequence MHIxNEHZREZRDODLHI>ELLELL.

47 <<SIMPLE 47>> Warning: No auto-assignment performed for | @725 BELRBMAMTHOILDEE T, BERBINER

sequence.

<<SIMPLE 47>>%&4

Sequence

(X5 BEMRAIIAT bl EE A

Sequence RO TITHONEHA.

()
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49 <<SIMPLE 49>> A call has been made to an invalid function. | BEZNZRBIEFEONN LM TV E L.
<<SIMPLE 49>> MHZREARIFOH LAMTRbNE L.

53 <<SIMPLE 53>> Operation between elements of different |/&L TCWAESDKRITNE D Element DOMITZEE N
dimension. 1ThoihvE L.
<<SIMPLE 53>> EHENRQR LK TEFFOREGR L THEL T RDILEL
7o

58 <<SIMPLE 58>> Set difference: sl-s2: sl doesn't include s2. | BEEDFHEIy (s1-s2) HEIZBWT, s2 1L s1 OEDE
<<SIMPLE 58>> #£ABIH: s1-52 T, s2 [Esl KHEENTVERHAT | FIZR>THERA.
L.

59 <<SIMPLE 59>> Fiexed value ( ... ) out of defined range ( ...). | Element DNZDEHFREANDMEICEEINL > E LT
<<SIMPLE 59>>E (...)ITxt L TEREBSNOME (...) #RALEI L | WET.
LELL.

60 <<SIMPLE 60>> Illegal characters included in subscript. RPN I SCF MG ENTVET.
<<SIMPLE 60>> IRFHUTED R FREENTVET .

62 <<SIMPLE 62>> Comparison between elements of different |JEL TWAEEDKTHNE/D Element R Trbig
dimemsion. PMIThbhE L.
<<SIMPLE 62>> RZRLHWILaFOBROMICHENMT b E L.

64 <<SIMPLE 64>> Constraint: subscript not matched. KRN OBTFT T —TT.

<<SIMPLE 64>> fil#9 (Constraint): IFELEHLFEHA.
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67 <<SIMPLE 67>> Index error in reference of XX. RADEDRLHAEROPIZHEA TV =7 b xx IZIEL
<<SIMPLE 67>> BMAT V=7 b Xx ORFHHFICROBH Y £ WIRFER G2 bR TWERA.
Bl&Efs, PIZITRO LS A ve—UBHhsivET. ] XX BDERF72 LBRDICEFEMN TN TS
AN TIRDIZ, RIE XX OIRFHFTF bR TnET. XX ATHFEOT 2 XEROIIRFAT ST
XX DOUFOWICHE H
LWV T —=2ARFL LET. BEMICEDr—20nIh
W T Ay =N EnET.

70 <<SIMPLE 70>> Unmatched or ambiguous element (s). WFOENE->TWVWERA. ( RADEDEAIDTH
<<SIMPLE 70>> AE L7V, AREOERNBHY EL71-. NOWTFPEIHEFIELETST. )

74 <<SIMPLE 74>> Improper use of a dependent subscript. WEMEDOIRFITEFE L TV AIZHEP 5T, BTl
<<SIMPLE 74>> MiOWFIEAFT DIRFIZZDOEF L TODIRF LI | AbBEEShRVWEEMbhE L. ( fl2 I
bl F8A. Element j(set=S[i]); & LTHS II72 Element

N1 EEDT, EEIATICEbAZEEICAELE
9. )
75 <<SIMPLE 75>> Index dimension error in assignment to object |fRADELIZHHA T V=7 b XX FIKTFT/R LTES

XX , scalar but with index.

<<SIMPLE 75>> fRADMER ATV =7 b xX OWRFEFMIFIZTHYRH Y F
T, ADT (WFRLTES) TTIHARFMHITLTUEZRELE > E LT
E

SNTWETRIRTEMT THEORESLCRADZLINE
L7-.
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76 <<SIMPLE 76>> Index dimension error in assignment to RADEDIZHDHDAT V=T F XX NEFSINTEE
object XX, Defined on index set N but try to assign a value | DR IC EE D RITDIRT %2 1T T O R TR ALK
with index of dimension M. SNELE.
<<SIMPLE 76>> fRADXMHAT V=7 b xx (EFRESORT: N) OF
FAIFICRO B H Y £ IRFORITHS M TH .

(& 2]
RADKHREAT V=7 b XXOIRTHHFIZREY NRNHY £9. (Element DE
EOBRICIRTFAE OEGOIRFHITEZEN TV AR H Y £97.)

77 <<SIMPLE 77>> Index dimension error in assignment to XX X N HOBRFEEZ T TERBISNTWETR, ALT
object XX, Defined on index set with N but try to assign a | DX I ICIRFAHTETIHEEZREL LD E LTWET.
scalar value.
<<SIMPLE T7>>RADHMREA 7TV =7 b XX (EFREGDORIT: N ) O
FARFIRO BZH 0 FT M TATETITEEZREL LD E LTHWET.

78 <<SIMPLE 78>> Try to add condition (described below, ignored) | &M, WFEFT LTV Expression OfLA
to scalar expression [...]. RERICHNTOET.

(condition)
<<SIMPLE 78>> ii: IRFATT L TWARWA L. TR DEMFZ AN
LTCWETN, MHIET.

()
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79 <<SIMPLE 79>> The following condition never satisfied |RITDEIEAELHERICET IS BHINEL
(Element dimension: n, Set dimension m). 7.
<<SIMPLE 79>%%5: n WILORF & m RILDBEHRDEAITOWVTLL DS
PEEDRBNE LD, BREINDZ &ITHY £ A.

81 <<SIMPLE 81>> Subscript mismatch. WHCET 27— EsnE L.
<<SIMPLE 81>> iRF-OEMPEE L EHA.

82 <<SIMPLE 82>> Subscript ... out of range. FT Tl M BNTIRTF-OMED, ZDEFRDERIC
<<SIMPLE 82>> ... DIRFNEREHNTHL ... LV ELE. (index=?) BESNLIRTFTOMEOHMZITAHE L

7z

91 <<SIMPLE 91>> Operation between set of different dimension. | EHE DK IT (dim) NELIZEAB THEAN TN
<<SIMPLE 91>> B2 DWITOBEHRKZFHOREGOMITHATRbEL | .

7o

92 <<SIMPLE 92>> Warning: No auto-assignment performed for ... | EH7R2 5 HENBMAITHONL5ECT A, BEREMEN
<<SIMPLE 92>> %t : HEMRNOAERSNIZUTOESITHT 2B | EEHFEORKR (ES) THLIO TITbILEEA.
Atiﬁfo@bﬂiﬁ‘/\/. (%%)

97 <<SIMPLE 97>> Warning: No auto-assignment performed for sets | HH 72 5 HENEMMPITHONL5ETT A, BEREMLN
made by setOf. setOf DFERTHHIOTITONERAL. (B
<<SIMPLE 97>>%4i: v"setof" TIE-BEAITHT 2 BEMAITAT2D
NWEEA.

98 <<SIMPLE 98>> from ... to has been defined before data file

reading.
<<SIMPLE 98>> "from ... to" BT —H 77 A /L EFHFEHIALRNII, €

#TINFE L.
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182

102 <<SIMPLE 102>> Set assignment: dimension of lhs. and rhs. %é\ﬁi@ﬁ)\ (F1TT =27 7 A IS DFHIRIAL)
conflicts. DO%t, FHOEEDOHEIFOWRITL L ELOERDERD
<<SIMPLE 102>>HAITHTORATEHELSOLAL LEDDOEEDEZDR | RILVE> THVEEA
TEVREELEEA.

103 <<SIMPLE 103>> Dimension not matched when using superSet. | BEDKRITDE I EARLICAEEGKEZTEELL I L
<<SIMPLE 103>>H7R 23K ITEFFOHEEN "superSet” L LTHAIN | £LT.

F L. ( Set T(dim=2); Set S(dim=1, superSet=T); &
Ligas )

104 <<SIMPLE 104>> ... (1) can not be used as a superset of ... (2) | "...(1)" {E"...(2)" OBEAITLNEEA.
<<SIMPLE 104>> ... (1) (... (2) ® superset &L CTHEMATHIL
NTEETA.

105 <<SIMPLE 105>> Argument error: ... (1) of ...(2) FT V2 NEBREOS T —TT.
<<SIMPLE 105>>H|#x=F—: ...(1) D...(2)

106 <<SIMPLE 106>> Argument arcs must be a 2-dimensional set. | 7T 7E{ERFIZ, EM arcs N dim=2 OEA/IT/R-T
<<SIMPLE 106>>5I¥ "arcs" I 2 WOEATRINITRY FHA. | WVEHA.

107 <<SIMPLE 107>> Argument nodes must be a l-dimensional set. | 7T 7EFEFFIZ, JEM nodes M dim=1 OEAIT/-
<<SIMPLE 107>>5I¥ "nodes" I¥ 1 WutOEATRTNERD FHA. | TVEHA.

108 <<SIMPLE 108>> ERROR in check(): condition 1is not | BA¥ check () DOHEMFITEK LE L.
satisfied.
<<SIMPLE 108>>B#( check() OHFDEME ... NI EHEATL
7=

110 <<SIMPLE 110>> Argument: invalid use of index. FT7 Y=l NERRICEMESIE index NN RGHTIC
<<SIMPLE 110>> "index=" iR S TWES . BihE L.
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111 <<SIMPLE 111>> Assignment: rhs includes free subscript. RADEHEPNZAREIZ R DUTE (Element) MEHNE L
<<SIMPLE 111>>RADADICRETERWVIRTAHY EL. 7z.

113 <<SIMPLE 113>> Invalid assignment. ZOMORANICET =T — 3 miisinE L.
<<SIMPLE 113>> B ANTRbhE LT,

114 <<SIMPLE 114>> Argument: Invalid use of set. FT7 Vs MERBFIZBMETIE set BEMIEDILE
<<SIMPLE 114>> "set=" M@ ANIMEH S TWVET. L7z,

116,117 <<SIMPLE 116>>,<<SIMPLE 117>>
"set=" PRGN I TWET.

118 <<SIMPLE 118>> Set (Zxf L TENRMRAMTONLE L (v==2T V%

ZRTEIW)

119 <<SIMPLE 119>> Assignment: "[" or "]" occured both in 1lhs WFEHNEEE~EMRAT I, XFHOFhHFTHDHE
and rhs of = when assigning a set by a string. EOEERADEDEFRRFAAFITFINTHELE.
<<SIMPLE 119>> A7 ¥ =7 b [IRF] = XFHEWVIRASLT, XFH | SUFINC L DEE~DRAZLT I BRIZIE, F5omfl
OHFIZEH " EiE "1 BRBNE L WZIRIRRIZ T [ E2iEm i BBbhbd 2L LT

F9. BIZE, set S; s[11="[1] a1 2 [1] 3";
IFT 7 =20 EI. )

120 <<SIMPLE 120>> Operators "+=", "-=",6 " =n_nw/=n_ wv44n gnd | EE f+= -= = /= ++ ——- ZR@URAT =7 b
"--" are not allowed here. WAL E L.
<<SIMPLE 120>> ?ﬁ%%"+:", Mo=n o Mk o /o "++",k"——" Ix
FEHATAHZENTEERA.

121 <<SIMPLE 121>> Invalid constraint specification: ( parameter | SIMPLE DR CTX Wil O ( EH<= X>=

<= expr => parameter is not allowed ).
<<SIMPLE 121>> A %) T 72 Wil K 3 (
PEERShE L.

"parameter <= expr =>

parameter" )

R, EHAS= K= B ABNLE L.
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122 <<SIMPLE 122>> Data file: = expected. T—H T AN, = PENDITTDOEZAIZEDMD
<<SIMPLE 122>> T—X 77 A/L... (1) @ XX {TEIZRBRTT —TT. | XFNHNE L.
ATV N L (2) DEBIZES =" B EHA. T—=HT7 74N Tall]l = 3; al2]=5; #RHT

6iﬁ/\a ¥ a= [1] 3 [2] 5 ; LRbLES. ARA
DN [] FOCFINIBNTUIWIT EEA. )

123 <<SIMPLE 123>> Data file: Syntax error. 3‘*‘%5?774’/1/0311217%?7% (T—X 774
<<SIMPLE 123>> 77— 77 A/b... (1) O XX ATHICHR=T —TY. | ZERTDHLEL, T—XORYDO";" 2Ny L
FTTes b L (2) DEROMIETT. THAICAETET. )
D WE] ET AR OLFHOFTRT T — T
(Bl&EfiE, ROAyE—URHASnET.] ET—PREREELE.

125 <<SIMPLE 125>> Remove/Restore Constraint: Constraint number | HlfI=EF CTHIBR/EIR S 2HH/N 2T T 2BICE
out of range. DEFZVIELI DD EEA.
<<SIMPLE 125>> fll#JFIZ*t7 % Remove/Restore B T: fEEIN
T RXOFBLENFELETA .

127 <<SIMPLE 127>> String uncompleted ( missing a " mark ) L LTOXTHID" BT —|Z72 > TWERA.
<<SIMPLE 127>> AR5EL7: String ( " BBV FHA)

128 <<SIMPLE 128>> String is empty. L& L TOXLTHINZETT.
<<SIMPLE 128>> T — & UFFNZET .

129 <<SIMPLE 129>> String contains space(s). fEE L COXFHNDOARNIEN G FNTWET.
<<SIMPLE 129>> 7 — X LFHNCEANFENTNET .

130 <<SIMPLE 130>> Invalid cast from character to int. EA%T, WFEHET int ~F ¥ A T LHLENED
<<SIMPLE 130>> FMNHHTF~DF v A b3¥MTRbivE L. F LA, KELELL.
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131 <<SIMPLE 131>> Invalid cast from character to double. HE%ET, XFEHET double ~F ¥ A M T HMERN
<<SIMPLE 131>> ¥/ 5 double ~DF v A FR¥MTebivE Lic. ACE LR, RBLELE.
135 <<SIMPLE 135>> Syntax error occured within [...] function. | T—¥ 77 A /VIIRBTZ"[ 1" OFOERNLIET T
<<SIMPLE 135>> 77— HAD[...] OPIIET T —NRELE L. | —&R>TNET.
136 <<SIMPLE 136>> Syntax error occured within <...> function. | T—¥ 7 7 A /VIZRBIT D "< >" OFOEFEDLIET T
<<SIMPLE 136>> F—HERXD<...> OFIEZ T =N AELELE., | —LoTWET.
140 <<SIMPLE 140>> Fixed value out of range for variable. EEOBIEDENFDOEHO ETFROEBFENTH DD
<<SIMPLE 140>> Variable 23 L TFRROASMIEEL LS5 LELE. | T, ZEEEET DL LNTEEEA.
142 <<SIMPLE 142>> Constraint object required in function call. |Hl M XN % > XA 7 A2 L HIBR /B IF T 5 B %
<<SIMPLE 142>> HllfIRXBA A X A TRIFNILRD £HA. (deleteCo(), restoreCo()) DFIFELTESE
L TW5 Constraint OA VY AZ L AUABESIE
L7. ( deleteCo()/restoreCo() IZIEHDHDIZ
Constraint LEEINLA TV =27 hOATT. ffilx
I%, deleteCo (x[i]+y[i]>=6) R &EIF=T—L742D
3
148 <<SIMPLE 148>> Argument: invalid use of superSet. FT V7 NERDOBEMLIE superset MR MED
<<SIMPLE 148>> "superSet=" Nt ATNICHEHINTWET. nE L.
150 <<SIMPLE 150>> Set Assignment: lhs of assignment must be an | EEITHTHRADLELE LT, FHHZERLI-EED

set instance.

<<SIMPLE
WETS.

150>> HEMRE R EOMRATERWESRRADLEDIZHNT

A AL APSBMEDIE LTz, (EEIZT 2RAD
EMNZKD Z ENTEHDIR, BEESNAF TV b
DOHTT. HlzIE, ST = "1 2 3"— REITEELE 2
DEF. )
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151 <<SIMPLE 151>> Set Auto-assignment failed. EEICKTHEEBEBEMBRLRLE L. ( HDEAED

<<SIMPLE 151>> HEHITHTHHENANR KL E L. HENEMZ T HhREEEDE a%%mrﬁkﬁé e
b E LR, %@%Aimﬁ%é%f&éﬁmﬁm
THEREMA T RWGEEIZAELTET. )

160 <<SIMPLE 160>> Empty data can't be casted to double. R AVEN/ f\@iﬁﬁﬁﬁfﬁ%foﬁﬂ_ A L 72 fE R ETH DH D
<<SIMPLE 160>>%¢7 —X 725 double ~DF ¥ X F3MTbILE L. | T, double ~F ¥ AR5 LNRTEEHA.

162 <<SIMPLE 162>> Invalid assignment to current, init or dual | A7 ¥ =7 FORMA[EE/RE (y([i].val, x.init,
member. z.dual 72 &) Y*‘J‘ﬁ‘éfﬁ)\%ﬁ?%? ELELE (2
<<SIMPLE 162>> fH (.val). AMJHIME (.init) F 2 XN EEKME | LSITEE D Parameter &R UIZFbDNETHR, LA
(.dual) T HRAPMTRONE LI (BROLNATRETT) . EITHZ LI TEERA. )

163 <<SIMPLE 163>> No current value for empty constraint. HE LIZOATERE I T Z2WFERZITxr L CTHRE
<<SIMPLE 163>>fl#IA 232272 D THIKIAXDME (. val) BIFHEL EHEA . ZHARE S ELELE.

164 <<SIMPLE 164>> No init value for empty constraint. HE LTEOHRTER SN T ROV L TR
<<SIMPLE 164>>ZEDHIFIAL. .. ICBETAfEIX 0 L LCHHhEhEd. | 2k o2&LELE.

165 <<SIMPLE 165>> Dual value of constraint XX is assumed zero | 3RKfif L T2V REETIE, Constraint DR AHME]
Constraint is empty or model is not solved. Ot LCTHhEhEST (BETT).
<<SIMPLE 165>>HIKIF xx OBt ZEHuE 0 L LTI ENET.

—EbHREEITOTVERA.
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167 <<SIMPLE 167>> Leftmost part of Constraint XX is used for | #ilf=0 xx DEEERAINTZHESL 2L EICofE s
output. Contains more than two constraints. N2 ER (co = x[il<=y[il<=z[i] %) &fT-
<<SIMPLE 167>> il xx [ OWTIdE b DTy N1 S E . et, TOSREOL 2T 5 &b RAIDORADN
Tl EofIRIAEF A TWET. EhbobEoXTHTL22MENH D SNET

(8.3 A7V =7 MIFEETHHEOZHEZSHMLTT
S )

168 <<SIMPLE 168>> Objective can only be assigned for once. BB ~DRAZHEEIETTE 9 & L7z, (Objective
<<SIMPLE 168>>HMBI%EL (Objective) IZkT HMRAIE—FEDOAHFHET | 121X 1 EORADHNBFTF I TWVET)
7.

169 <<SIMPLE 169>> Argument: type Error! FT V2 NERRFO RIS type ODIENESTH
<<SIMPLE 169>> "type=" MNif-o CTfEbIFE L. 5.

171 <<SIMPLE 171>> Invalid assignment to Objective: HEBEI L TEREZ B £ VAR RA ST,
<<SIMPLE 171>> HHJEE% (Objective) T HERRMANITON
F L7-: "Objective = Expression" DHFZTT .

172 <<SIMPLE 172>> Objective has not been assigned. EFTNEMRL (solve () PAER) ICRERD (RADBTT
<<SIMPLE 172>>HMIBH (Objective) IZkT HRANTRONTVER | bt TWiewy) HRREMZE L L.

.
173 <<SIMPLE 173>> dual member only exists in Constraints and | flfIRNEBEUN DA T V=7 bD dual HERES L

Variables.
<<SIMPLE 173>> MO EHAE ZHIHX & BH LSOV TSR L LY &L
FL.

F L.
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174 <<SIMPLE 174>> Set data can not be transformed to Parameter | 25 DERIE val ZEE Parameter IZEM L L5 & L
by .val F L. (Bl E L TESOHIRIEDIAL Parameter
<<SIMPLE 174>>8EE DMl (.val) &/37 A—4% (Parameter) [CAHAL X | LEMHICH S Z LT TEERA. RRLILV XU TT
YL LELE. HDHTT. )

177 <<SIMPLE 177>> No lower bound for empty constraint. BE LD TEREIN TWARWHIFIRIZH L TTR
<<SIMPLE 177>> I D FIRIFFEL A HHKANZETT. EZR~E o L LELE.

181 <<SIMPLE 181>> Argument: from is required in defining a | %l Sequence DEFIZEMEIE from BN TWER
Sequence. .
<<SIMPLE 181>> Sequence % iEFT DIRFITIE, "from="FEENMLHTT .

182 <<SIMPLE 182>> Argument: to is required in defining a | 4§l Sequence DERICEMFIE to DENTWHEHA.
Sequence.
<<SIMPLE 182>> Sequence & E#FT HIKFIZIX, "to="fRENLHETT .

183 <<SIMPLE 183>> Argument: Either left or oleft is required | #ilfl Interval DEFIZBIESIH 1left F2lT oleft
in defining an Interval. DREENTNTWERA.
<<SIMPLE 183>> Interval ZEFT HIFITIE, "left=" M "oleft="

DILZHTT .

184 <<SIMPLE 184>> Argument: Either right or oright is required | i Interval D EFIZEMFIE right 7= iF
in defining an Interval. oright OBENHNTHEHEA.
<<SIMPLE 184>> Interval ZEFT HFFITIE, "right=" M "oright="

DIZHTY .
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185 <<SIMPLE 185>> Argument: name 1is ignored in the | il Interval F7213%] Sequence ZTHET D & X,
Interval/Sequence definition. JBMEBI S name TN FE L. (EETT. EHELTE
<<SIMPLE 185>> Interval/Sequence % EF 7T AIFIZIL, "name=" X |[fTLET. )
2T .

186 <<SIMPLE 186>> Argument: index 1is ignored in the | #iffl Interval F 72135 Sequence DEFIZEMETIK
Interval/Sequence definition. index WHNFE L7z, (ETT. BELTEITLE
<<SIMPLE 186>> Interval/Sequence %/ EFJ DFFIZ, "index=" 1% | 7. )

L3 G

187 <<SIMPLE 187>> Argument: dim is ignored in the | &l Interval F7213% Sequence DEFRIZEMFIEK
Interval/Sequence definition. dim BN FE L7z, (BETT. EHLTETLE
<<SIMPLE 187>> Interval/Sequence % EFT DIFFIZ, "dim=" |TM | . )

T

188 <<SIMPLE 188>> Argument: left, right, oleft, oright are | %l Sequence ZEHZETH L Z, BMSIE left 72X
ignored in S ET.
<<SIMPLE 188>> Sequence % &3 7 DIFIZIX, "left=, right=,
oleft=, oright="IX#Z)TT .

189 <<SIMPLE 189>> Argument: from, to are ignored in the Interval | il Interval ZEHFTH L %, EMHFIE from &
definition. to IXMEHINET.
<<SIMPLE 189>> Interval ZTFHET DT, "from=, to=" [T T
7.

190 <<SIMPLE 190>> Interval has no val member. FiPH Interval 2L THMRME val #IRESLE L.

<<SIMPLE 190>> Interval O".val" #&ZHBL Lo LF L.

( Interval IZval BT HZLIITEERA. )
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191 <<SIMPLE 191>> No assignment is allowed to Sets having RFMECTHEGEZRSOEGITHT2RAZITE D &
<<SIMPLE 191>> KT & superSet ZFIFFICEFS X 5 REAITKT D LELE. ( EZEOHEHAL ZOr—AToOEBEDOR
EEORANITEERTA. (T—F 77 A VRBOHLDBTFINET) ANFEEIESNTEBY, BEEMOANTFINET )

192 <<SIMPLE 192>> Fatal Error in solve () before solution | NUOPT Ml C= I —4 I LFE L.
process
<<SIMPLE 192>> NUOPT DE KT 7 — CRIRILIEDRH)

193,194 <<SIMPLE 193>>, <<SIMPLE 194>> NUOPT MtE@EHFIc=7 —%#Z LE L7z (193:fFH
Error in solve (), Fatal Error in solve() 715V, 194:fEH 72 L),

NUOPT DT F—:XX, NUOPT DERTT— : XX

195 <<SIMPLE 195>> Index with SuperSet error. Superset LINFOEHLEDIRATFATICFENRH Y F
<<SIMPLE 195>> Index & SuperSet DEFTT —. 7.

196 <<SIMPLE 196>>Warning: Objective function is constant. HHBEENERTH D Z ENETIVOMRIZ L - TH]
<<SIMPLE 196>> %t AP a L A Z Mo TWET . LI LT

197 <<SIMPLE 197>> Set of fixed element can not be a superset. | fRAICL > THEEL/-EHE% superSet & L THEH
<<SIMPLE 197>>[EEINTERIZL > TERSNDIESLS%E superSet & | ELE L.

LTHERTAHZEITITEERA.

198 <<SIMPLE 198>>Wrong argument for slice function. Slice BA#DB|HIL slice LE D L LTWDBELSDK

<<SIMPLE 198>> FA¥{ slice DBIHMNELLSHY EHA. TEUTTHLILENDY £, ThLEBATNE
7.

199 <<SIMPLE 199>> Character-value (.. ) appeared in | XTI .. KT B A HOXSC BB O EE
constraint/objective definition. WCHILE L7, Parameter D CARMEY] 2 {EATIZ SCF
<<SIMPLE 199>> CFHIME (..) BHIKNLCHEMBEBOERIZENTWE | FINBN T D ARENRH Y 5.

7.
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200 <<SIMPLE 200>> #%45: simple fprintf () IEB|IEWNF D Set # | simple printf id set DHNEZITVEEA.
TV MEEHRLE L

202 <<SIMPLE 202>> {...} appears invalid position. T T 7 AN TFH R THARE O AR T ... D
<<SIMPLE 202>> {...} BARERGITCHNLTWET . BN DGR ARIETY .

203 <<SIMPLE 203>>Insufficient # of Data after {...}..{...} |7 —FT77ANLOEWE"{..}"IZHBNT, #FFEEND
expected T — 2 DR R F5
<<SIMPL 203>> {...}..{...} COZO3ITFT—HAHENAFETT. XX
EMECTT vy HHY E7.

204 <<SIMPLE 204>>Try to unlock Set with noname. EAHBEORER R L, BICES SN TWARWERITHRL
<<SIMPLE 204>> AR LOESR% unlock() LEHELFELL. Tunlock() ZMOE L.

205 <<SIMPLE 205>>Warning: Any Set without name is already | BEAHEDOKERZL L, BICES SN TWARWEARITHL
locked. T lock(VEMUELE. bbb lock() SNTWVD
<<SIMPLE 205>> %4 AFiR LOERITFIC lock () SNIREETT | LW OfEERZRD T lock () D 2 — /LIFAETT.

DT lock() OA—)VIIAETT.

206 <<SIMPLE 206>> Locked Set XX cannot be assigned. A XX % lock() ICXkoTrvyZ LTWADIZ, &
<<SIMPLE 206>> lock() IMN7-HEG XX ITRABTONE L. AP Tbihvk > E LELL.

207 <<SIMPLE 207>> Auto-assignment mechanism try to add some A XX & lock() IZX-oTuvy 7 LTWAEIZ, H

element[s] to locked Set XX. In setting object YY.
2. BEIfUAT lock S TW3
EEMBMENEI>ELE L.

<<SIMPLE 207>> T—X& YY DIRTEDEE
£45 xx T

AL > THLWEENBMENLY) ELTWE
T, Y ~OT—HFEEDIRTAZERZH Y F7.
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208 <<SIMPLE 208>> Note: Skip auto-assignment to locked base Set B XX % lock() IZX-oTryZ LTWARRIZ, H
in assignment to XX HRAICL > THLWERE P BEMNESNL) ELTWE
<<SIMPLE 208>> & : XX DIRTHES (lock #) ~OHBRAFHHIS | & EECL>THIRARTF = v 7 DHOEF— NIk
nE L. > TWDIEEDEE ).

209 <<SIMPLE 209>> Note: Skip assignment to locked superSet XX B XX & lock () IZE-oTr Y Z LTWBDIZ, A
<<SIMPLE 209>> & : XX ® superSet (lock #) ~ORAIFHHS | M7 Lo & LELE RE iofaéwbkw%:
WE L. > I DHDOE— R > TODEEOEETT)).

211 <<SIMPLE 211>> User Termination (at Data Input) T B DFEIRIATr D BRI 2 — Zif)ﬁiiﬁﬁ“ﬁ%éi’b
<<SIMPLE 211>> —HWIZ X 5HW (7 — X FisriAdr) F L.

212 <<SIMPLE 212>> User Termination (at Model Expansion) ROBEHOBFIC2—FIc L AP IERMEENE L.
<<SIMPLE 212>> =—W|Z X2 Hlr (7 /VEB)

213 <<SIMPLE 213>> Warning from solve () :XX NUOPT X 0 #845 xx NHFE L7z,
<<SIMPLE 213>> NUOPT X V%% :xx

214 <<SIMPLE 214>> Warning constraint# XX reduce to YY (always | 2 XX OREBOERE, YY LW IHEOFITH = IS
satisfied) FXNBENE L.
<<SIMPLE 214>>l#)3 xx (FLL FORUCHEMTY vy (Wi I D)

215 <<SIMPLE 215>> constraint# XX reduce to YY (never satisfied) | #lfI20 GE5 : xx) % Tyy) IZZlC, L THiZ I
<<SIMPLE 215>>ffIX xx ZLATFTORITEM T vy (TSN | 202 ERnbnr £ L. 216 ERIFICHENET.

V)

216 <<SIMPLE 216>> Trivial and Infeasible constraint appeared. | 2\ xx OEOFEE, YY EWIHFEOH LM ZT 2

<<SIMPLE 216>> #IZ Infeasible 7l MNBINE LT, LDOTERWEIKIANBINE L7z GROMIROREE,
BNFETAFRTHLZENDNY E L), 215 &
FrcHin £
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217 <<SIMPLE 217>> Internal Error XX W=7 — xx T9
<<SIMPLE 217>> W=7 — XX

218 <<SIMPLE 218>> Error in CSV file XX. The header column have | T—H# 77 ANV ¢ LTHEZBN/ZCSV I 7 AL XX D
N fields but line M has P fields. 74—V R =7 —7T7.
<<SIMPLE 218>> = CSV 77 A /b XX DT T —TJ. ~y X —{7ITiT Nl | cSV 77 A VDT 4 —/b REILT X TDIT TH— T2
D7 4=V ERHYETH, M FHOITIE p HOT 4 — L FRHY £ ThiE7e v 8 A.

219 <<SIMPLE 219>> Error in CSV file XX. Only the header row and | T— X 77 A /L L LTEHEZLNTZCSV 7 7 A MTIE~
no data row exist. v HA—ITLNH Y FHA.
<<SIMPLE 219>>CSV 7 7 A VXX DT T —TT . ~v X —FTL b £HA.

220 <<SIMPLE 220>> Error in CSV file XX. No data row exist. T—=H Ty ANELTEHEZLNTZCSV T 7 A MZIET
<<SIMPLE 220>> CSV 77 A/b XX DT —TY. APITHREST<HY | —ZELTRRTE DA BE-T< DY FHA.
FHA.

221 <<SIMPLE 221>> Error in CSV file XX. Doublicate name YY ( field | 7T— X 77 A/t L THZBNIECSV T 7 A ILD~y
# N, and M ) in header row. H—=DIRTATARNIEG L TIWiT 8 A.
<<SIMPLE 221>> CSV 77 A /b XX DTT7—TT. LAl YY B~y F—{T
THEALTWET. (74— /L RES N & MICBENLTHET)

222 <<SIMPLE 222>> Error in CSV file XX. Invalid field string XX |7 —# 77 A& LTCHEX LTz CSV 7 7 A MTEE
at line# N RXFENRIS > THET.
<<SIMPLE 222>> CSV 7 7A/JL XX D7 —TF. 74—V RKF—HxL L
TR 22 T XX 28 NATHICEATWET

223 <<SIMPLE 223>> Error in CSV file XX. Empty field at line# N, |7 —¥ 77 AV ¢ LTEHEZ LN CSV 7 7 A IWIZZED

field# M.
<<SIMPLE 223>>CSV 77 A/ XX DT —TJ. N{fTHD, 74—/ K M
NZETY .

T4V FBRRE S TWVET.
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224

<<SIMPLE 224>> In reading scalar YY from CSV file XX, found
too many N lines or scalar.

<<SIMPLE 224>> CSV 77 A/ XX INHANTT—H YY Zitb I & L
FLED, 2077 ANTIFERRTRHY 965 (N )HITTT.

F—=R T A)ELTHEZLNE CSV T 7 ANmBH A
BT =529 L LTWABEAIZIL, 1Tid~y X1TLA
ME—ITTRIFIULR2 D FHAD, TN EOITRHD
E3m

225

<<SIMPLE 225>> Try to read data YY (with N index), from
CSV file XX but it has too few ( M ) preceding column(s).
<<SIMPLE 225>> 7 —X YY (IRTOH N) Z CSV I 7 AL XX D DHath 9
ELTWETAEYFNOFNIIT LR DITTOFIN (N ) FILrdH FHE

Ao

T—=HT7ANELTHEZILNE CSV 77 A VDX
FTOHNED FHA RATFTOBIIFHHADL D &L TW
HZATV 2V NOEENPLHEINETD, THNDLE
ZTRY EFHA).

226

<<SIMPLE 226>> Try to read data YY (with N index, [l or 2]D
format) and ZZ (with M index, [l or 2] D format ) from the
same CSV file XX (This file looks ambiguous )

<<SIMPLE 226>> T —H YY(IRTOH N, [1 or 21D EX) & 22 (IRT
DM, [1 or 2]DEX) MWK, [T cSv file XX Mbatr&iLTL
FWVET GLEREHRTY) .

F=H T AL LTHEzONE CcSV 77 A NDER
DEKRGAEO=T7 — T3 (1D FXD» 2D EXNHIR L
LEFTA).

227

<<SIMPLE 227>> Multiple data entry XX found in data YY [and
z2] .

<<SIMPLE 227>> T —4 XX IZOWTORBN T 7 AV vy & 27 [THK
BOoMmDFE L.

XX EWIAT V2l NONBRET =X 774 YY &
ZZ 2B WT R EEFLE L. R EERESNT
WOHAT Vel NERLTHIONCENET. 231 FD
AykE—UbEHIZHNET.

RASAE L AT L




195

228 <<SIMPLE 228>> Field# NN of the first row (index) is empty. | XX &WIH AT V=7 % 2D EXTIREATNS & X
In reading data XX (with YY index, 2D format) from CSV file | IT, WHDITIZIIRZFOIHF OB K2 T IEN T EH
77. A, T 4= K NN BNEIZR>TWET.
<<SIMPLE 228>> 7—# xx (IRXFOH YY) % CSvV file
2% MHEtRAL I E LELEDR, BHIOITOT7 4 —/L F NN (2T L LT
fibnsd) n2ETT.

229 <<SIMPLE 229>> Error from asDouble(): this object is not| AW 7 — TR WA 7 Y =7 bIZ asDouble()
scalar. (doubl [E~DZEHL) DOa— )LE{TWE LT,
<<SIMPLE 229>> asDouble() DaA—/L%&{io=AT7 V=7 MIABTT
TH Y EFEA.

230 <<SIMPLE 230>> Error in datafile FF at line NN In the RHS of | IRFf& ATV =7 b XX IZHTHT—X DT,
xx, dimension of element [YY] should be same as others. YY & WD IRFFLR D BIR TN ER > TOVET.
<<SIMPLE 230>> 7—# 77 A /L FF ® NN {THOFGA=T7—TF. 7Y |a = [1] 3.0 [2 3] 4.0 [5] 5.0 ;
=7 b XX OFBIZBNDEET Yy ORIl Blp o> TET. (ETVNOEZRLFINERLINTZHEICL 0T

TN ESET).
231 <<SIMPLE 231>> Multiple data definition found. This may cause | T—X¥ D _EHETEBEN—D2OTHLH D LHNFET.

severe performance deterioration.
<<SIMPLE 231>>[Rl—D7 — X ERKNP _HOULH Y, KHKT —& TITIEA 72
N7 =~ VA THEERSARRERH D £

options.multDataPolicy & 0 (F7#/F) 72
HIFT T =t 3. 0LSMIRET D L EEDE
BeLZp, FEITIHELRLERTA.
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element.

<<SIMPLE 236>> DiscreteVariable Z#4 ® domain MNZES T

232 <<SIMPLE 232>> Proxy object is used before set BETDHRIOA T2 b (Parameter,Variable
Can be used only after declaration. 72E) #ROERICHHLE L.
<<SIMPLE 232>> A7 ¥ =7 NPESHNIEDLNTWET .
FT7 V2l MIES LIERICHH LT 8 A .

233 <<SIMPLE 233>> Floating point arithmetic error. ETVORER, REGEROIATRICEE N T

<<SIMPLE 233>> {ZBEI/NERBIANFEAELE LT —NFEAELE L (BAEETEZLRADMMNRA vt
—VE L HICRRINET).

234 <<SIMPLE 234>> fH is not in the domain of DiscreteVariable. | DiscreteVariable &% ® domain {Z& EN2VME
The domain: DOEOFIAEERE LGS IS NET.
{DiscretevVariable ® domain DA} FlZ1X x @ domain 2 {a,b,c} D& X,
<<SIMPLE 234>> fH|¥ Discretevariable Pfi& L CREYITT (LLTFD | Boolean (x == “d”)

WTFNNTHLIMENHY £7) : {Discretevariable ® domain OHEA} | DL HIZEWHE.

235 <<SIMPLE 235>> DiscreteVariable Z## ‘s domain is invalid | DiscreteVariable @ domain DfEIXFEE DEEE N
( should contain only positive integer or string). | XFHTHLILERH Y FT.
domain:{ DiscreteVariable ® domain DHEE}
<<SIMPLE235>> DiscreteVariable Z¥# ® domain 23Ry TY .

CUFHNETITHFADOERZBER LT HEATHLILENRH Y £9). domain
DN : { DiscretevVariable ® domain DHEA}
236 <<SIMPLE 236>> DiscreteVariable & $ 4 ‘s domain has no
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237

<<SIMPLE 237>> = 1s inappropriately used.

to define equality constraint, use == instead of =
<<SIMPLE 237>> = BWAEUIMELNATHET. BEHL == OFRYH TT.
FAHIREERT D121F= (AN TEAR =2V £7.

Xty = z;
DETFEARKOERIZ=2R > THWIZHAEIZ
HhshEd.

238

<<SIMPLE 238>> = is inappropriately used in definition of Set.
<<SIMPLE 238>> #AHEICB W T = AR@EyNcfEbh CnET.

239

<<SIMPLE 239>> DiscreteVariable Z#4 has no doomain.
<<SIMPLE 239>> DiscreteVariable Z¥4 ® domain MEZRIN TV
FHA.

240

<<SIMPLE 240>> DiscreteVariable Z## ‘s domain should not be
indexed.
<<SIMPLE 240>> DiscreteVariable £## @ domain U FIT SR
TWET.

241

<<SIMPLE 241>>Table/Parameter Table % X 4 -2 LIk O
DiscreteVariable CTWlRTAHTHNTWET.

242

<<SIMPLE 242>> ResourceRequire “£Hi” DF|# duration 1T DE
ETRITIEZD EEA.

243

<<SIMPLE 243>> filfJ " 4Hi" (X rcpsp T > FixHKkEHA.

rcpsp CIIHZ 2 WHIF alldiff, valgroup
ENERINCHEICHOSET.

244

<<SIMPLE 244>> rcpsp %M T 5 DIZHE 7/ ResourceRequire MNEF
ENTHEHA.
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245 <<SIMPLE 245>> rcpsp =T 25 DIZHHE/ ResourceCapacity NE
BINTVEEA

246 <<SIMPLE 246>> 723 ResourceCapacity D5 “timeStep” IZ5H5 %
ONTVDLEANFE—TIEH Y FHA.

247 <<SIMPLE 247>> ResourceRequire TEZR N TWDLEIR "£Ai” M
ResourceCapacity IZEFRINTWNEHA.

248 <<SIMPLE 248>> rcpsp ZEHMHT D DITHER Activity DERI LTV
FHA.

249 <<SIMPLE 249>> EFINTWARWEJR “AH1" MNEFEITHK THEDLIT
WET

250 <<SIMPLE 250>> Boolean THFEL TWHE— R'4H" IXTEZXEIN TV EH
Y

251 <<SIMPLE 251>> rcpsp CIFE—#OHIKIRIZI VT Boolean [ALDOFEITFD
WTEEFA.

252 <<SIMPLE 252>>— D Hl D Boolean & startTime, endtime,
processTime DFHD Activity NERD FF

253 <<SIMPLE 253>>ZEATHIKICZIBW TR L Activity Ik LAEATRAGRA 52 &
nTnEd.

255 <<SIMPLE 255>>—fXDHlIFIRIC Activity ITHWSNEHA . startTime,
endTime, processTime [ZXf L CRER LT FEW
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258 <<SIMPLE 258>> ResourceRequire TiRE INTW/RWE— F"ZFij”)N
Activity IZHB X BN TWET.

259 <<SIMPLE 259>> sourceActivity I Activity % EZE L 7-Bo Al H
RET.

260 <<SIMPLE 260>> sinkActivity % Activity ZEFE L7l H 1k
£

261 <<SIMPLE 261>> Activity “4AAI" ® index & 5% mode “4Hi” @
index &AELV FT.

262 <<SIMPLE 262>> Activity "&ARI" ® 51T mode NREINTVEHA .

263 <<SIMPLE 263>> Activity “4RI”D5 duedate “4HI” @ index 7
R0 F9.

264 <<SIMPLE 264>>4EATHIKID 2 5D Activity M T index NERV £,

265 <<SIMPLE 265>>%%: SEATHIFICEAZRET 2 FIIHKREE A #IZ hard
filf & LCifbhET

266 <<SIMPLE 266>>%4: EFTEATHIKICEAZRET 2 HFITHREFA. Hi
hard #ilf & LCTHbivE T

267 <<SIMPLE 267>>5EATHIK DR E I CFFI B b TV ES

268 <<SIMPLE 268>>HEAEITHID index LIEESNZEFD index NHERY

£9.
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269 <<SIMPLE 269>>ERFIEATHIMICEFRMEES N TV ERA

270 <<SIMPLE 270>>ATHIFID index & FFRHEED index MRV T

271 <<SIMPLE 271>>%ATHIKIOIRTFITMOIRFIKAT Db DN H Y T 2o
RFLERFICEDN TV EREA.

272 <<SIMPLE 272>> 1 DOEAEITHIKICEHEOERMBEES W THET

273 <<SIMPLE 273>> ResourceCapacity "£Hi" DO5#IZ resource 5%
LNTWVERA

274 <<SIMPLE 274>> ResourceCapacity "£Hi" DO5#IZ timeStep 5 X
LNTWVERA

275 <<SIMPLE 275>> ResourceCapacity “4fHi” ® index & 5I# weight
“ZEI” @ index MNE/eD FT

276 <<SIMPLE 276>> ResourceRequire “4Hi[” DF#IZ mode MH X HILT
WERA

277 <<SIMPLE 277>> ResourceRequire "4 Hi" D5|#IZ resource B"EZH
NTHWEEA

278 <<SIMPLE 278>> ResourceRequire "4 Hi" D5#IZ duration BNEZ 5
NTWEEA

279 <<SIMPLE 279>> ResourceRequire “4Hi” ® 5l duration IZADIE
PV TNES
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280 <<SIMPLE 280>> ResourceRequire [T — X NHTEINTWVEHA

281 <<SIMPLE 281>>#2i5. £ — K"4H[" 7 ResourceRequire IZFRE I | PHIHLIMEDORKEIZ /2D 5.
TWEEA

282 <<SIMPLE 282>>%{L: ®£— K "£Hi" 7 ResourceRequire [ZFFES | THIHLEMEDFAFIZ /Y £
NTWETRHEDILTOVERA.

283 <<SIMPLE 283>>%4 . &R "4fi" NEXF Y 2 — LHIKIZE W T | IHROLKROFRRICA Y £7.
ResourceCapacity DfEMN 0 &> TWET

284 <<SIMPLE 284>> rcpsp (F—MDOHIFIN%AL hard HFIE LTI ETA
(FARERELE G2 DNEND Y ET)

285 <<SIMPLE 285>>—fXDHIFIRICADEALN G X LN TNET

286 <<SIMPLE 286>>%: i/ ML TIZ—MROHKINICESLEZ 5 2 2 FITH
FKEHA(ET hard fili & LTHRONET)

288 <<SIMPLE 288>>H MBI (Ftk DIFEDTE TRl Mb) OEAZADIED
HzZbhTnET

289 <<SIMPLE 289>>HMIRE% (B DOIEEDTE TR /ML) 1X hard #l#) &
LT FITHkERA

290 <<STMPLE 290>>%4: i/ MUK L CEHEAZHET 2 FITHKEEA

291 <<SIMPLE 291>>HAHRFHFIDEAL 0 LY KREVWHEDOAEZHLILET

(-1 1 hard #lK & AR IIET)
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292 <<SIMPLE 292>>%% : MR/ IMURHIEIRHIFNC HA 2 s+ D Fidiik
FH¥A. &T hard #lfE LTHbNVES

293 <<SIMPLE 293>>#Hl/MERF D — R OHIFIXITELD 2 DD Activity
DIATEIRD Boolean DFH MG HHIFKILISOHIKITR 2 FH A

294 <<SIMPLE 294>>%%E: il / MURFIZEXHH 28 5 ik ERA. R
HFAHR L E. S EET

295 <<SIMPLE 295>>HMfif/ MERHIE R EATHRIK I ER R EEA

296 <<SIMPLE 296>>iAHlf/MUFHIT—MX DHFIA T Boolean & Activity
ZRAT HDFIIHREEA

297 <<SIMPLE 297>> Gantt @ dump (G5 ZO6NEZT 7 AV “NT 7 A NL" &
AT UHREREA.

298 <<SIMPLE 298>> rcpsp PA 7Y =7 b (Activity, ResourceRequire,
ResourceCapacity) IZIRTNHEZ LN TNV 2WNHEORH Y 9.

299 <<SIMPLE 299>>#4% . ResourceCapacity TEFRINTWBHEIR "£Ail
" /% ResourceRequire TEbLILTWERA

300 <<SIMPLE 300>> ResourceRequire "£Hi" D7 "timeStep" IZ5
ZOHEAT 1 W TRTIERY FEA.

301 <<SIMPLE 301>> ResourceRequire "4Hi" D7l "timeStep" 25
ADTE ORI TRIT TR A

302 <<SIMPLE 302>> ResourceRequire "£Hi" D7 "timeStep" IZ5
ADEEOEHEIT 0 AEY TRITNITRD A
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303 <<SIMPLE 303>> ResourceRequire "4Hi" OFI "timeStep" 25
ALHEEDHEAT 1 AATRINERY) £HA

304 <<SIMPLE 304>>%4%4:. ResourceCapacity "4Hi" ENEHKTT. ¥
B0 FETES

305 <<SIMPLE 305>>%4:: ResourceCapacity "4Hi" IZ5 2 HILTZERI
FEHOLONRHY £3. BHIZOVHETES

306 <<SIMPLE 306>>%4%. ResourceRequire "4 Hi" (ZHZ BN ERIZ
FEHOLONRHY £3. BHIZOVHETES

307 <<SIMPLE 307>>%%: —frOHIKIXN£4Hi" ICHEAXONTHAIZIEED S
DORHY FF. BRIV EFETET

308 <<SIMPLE 308>>%&fr: HAME (REOIERDETRZIR/ME) 12526
NIZHARZFEROLORH ) £9. BEUTHIVHETES

310 <<SIMPLE 310>> rcpsp [CBWTCHMBEENERERZSNLTWET

311 <<SIMPLE 311>> rcpsp IZHBWVT Objective IT type=maximize 235 | BHBYREEIIE/IMEDOAR T 2 5.
2 HITWET

312 <<SIMPLE 312>>#4%: rcpps ICBWTHMIBEE D —KOHKRX L EFS N
TWEHA

313 <<SIMPLE 313>> Activity "4AHI" DHIE mode (52 b TZEHICZE
DHLDNHY ET

314 <<SIMPLE 314>>ERJEATHIFNC W THRAFXORNCE IR 2 F57ET 2 FITH

REHA
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315 <<SIMPLE 315>> tardiness % Activity ZE#F L7=RFoOrHHEE
kR

316 <<SIMPLE 316>> ResourceRequire "£Hi" D54 default IZEDE
NEZBNTWES

317 <<SIMPLE 317>> completionTime, tardiness LIFMZE Objective IZ | rcpsp ZHAWVWDEEDH
BRIET HEITHRERE A

318 <<SIMPLE 318>> ResourceRequrie "AH[" ICADMHEN G2 LN TWE
7.

319 <<SIMPLE 319>> ResourceCapacity "4 #i" ICADENG X LA TWE
kR

320 <<SIMPLE 320>> ResourceCapacity "#HI" OELIADENGEZ B | 72720, -1 1% hard REFHKOEKRIZLY £
TWET .

321 <<SIMPLE 321>> ResourceCapacity "4Hi" OF— RK"4Hi" OULELRE
IRl EHA . (FIEL TFS W)

322 <<SIMPLE 322>> #ifh: HHBIHIC tardiness MRE SN TWET,
Activity IZ duedate BEHEZ LN TWERA. MHR/IMEITES CTT.

323 <<SIMPLE 323>> (IEHI) SEATHIKIDSATRRICFER H Y £,

324 <<SIMPLE 324>> EHISEATHIKICHEEDOER DS G2 b THET .

325 <<SIMPLE 325>> ##if/IMEIFIZIX sourceActivity IZHAWDHEITHIE
FHA.
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326 <<SIMPLE 326>> i/ IMEERICIY sinkActivity 1WA F IR EE
.

327 <<SIMPLE 327>> ##iH/IMEEFIZIEZ DummyMode IXHWAFIIHEEFHA .

328 <<SIMPLE 328>> rcpsp TIE—#OHHIXITEB N T Activity [HLOFY
TRk TE A

329 <<SIMPLE 329>> rcpsp CIEI— K O#lHXNITEB W T Activity &
Activity.startTime OFIIFER TEEHA.

330 <<SIMPLE 330>> rcpsp ©C ¥ — & @ #l % KX 12 B v T
Activity.startTime & Activity.endTime OFEIFFERTE EHA .

331 <<SIMPLE 331>> rcpsp CII—MOHIFIKITIHB VT Activity.startTime
L Activity.startTime DOFEIIFEB T EFHA.

332 <<SIMPLE 332>> rcpsp TIE—OHIFIAXITIBWT Activity.endTime
L Activity.endTime OFEIIFEHR TEEHA.

333 <<SIMPLE 333>> rcpsp Tl — M OHKRIZE W T Activity &
Activity.endTime DOMEIIFLBETE EHA .

334 <<SIMPLE 334>> completionTime (¥ Activity % EF L 7ZHD L H
TEET.

335 <<SIMPLE 335>> ResourceRequire TEF I 1L TW7Z2 W "Z Fi" M
Activity OFHIEICE X b E LT

336 <<SIMPLE 336>> ResourceRequire TEF I L TWRW "£Hi" 2

Activity OFMIEIZE X bV E LT
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337 <<SIMPLE 337>> #IH{L I TV W AR 12k L TE— ROBEEEIT2
BoELELL.

338 <<SIMPLE 338>> M/ MEIf L fixActivity (CHEAZ 5 2 D HTH kK
FHA

339 <<SIMPLE 339>> fixActivity |ZHEr% 5 2 =8HE 10K TR O FE &1
KEFEA

340 <<SIMPLE 340>> Boolean THE I L7z "4AHI" (TE— F 4" 25
FERHREREA

341 <<SIMPLE 341>> %% : mordeOrder #flfICEHAZRET HHFILHKEE
Ao HIZ hard #ilf)E LTHbDIET

342 <<SIMPLE 342>> JEATHIKIOIRFITMOIRFIMEAFT Db DR H V T 7l
DIRF &[RRI DI TV EEA .

343 <<SIMPLE 343>> modeOrder I 2 5® Activity M T index »
Bip0 F9.

344 <<SIMPLE 344>> modeOrder flfIDIRTIMOIETIIKFET HHDONRH Y
ETRMMOWRT & [FRFIfEPN TWEREA .

345 <<SIMPLE 345>> #i#fif/IMbLFIE modeOrder A EZELKLEHA

346 <<SIMPLE 346>> modeOrder #ilfIlZ5E X LIz 2 DD Activity "4HI | modeOrder HilfIZE X L2 Activity DEY 9
v, "AHTY ORVELE— FOBEBELY ET 5E— ROBUTHELWRLERH D 7.

347 <<SIMPLE 347>> [Fl—® Activity % modeOrder #ilfICH % 5 FITHK
FHA.

348 <<SIMPLE 348>> f& THiZ % 0 [CEET D HEIHKEEA ("4ET) .
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349 <<SIMPLE 349>> BHIARFZIZ A DM CREET 2 FITH R EEA (4TI .

350 <<SIMPLE 350>> #& THZZADME CTEET 2 FITHREEA (4TI .

351 <<SIMPLE 351>> BHAAKFZI & #& TR O 7 2 [EE T 5 FixHkETA ("
A" .

352 <<SIMPLE 352>> timeStep Z Bz WL OEEIZIT/R O FNHK T HEA
(u%ﬁﬁu) A

353 <<SIMPLE 353>> #4L. £T® Activity (X LHIEMEICIEEY X Fv 5
ZHNTWERA. FIHEREITER T .

354 <<SIMPLE 354>> #IHMEIZE X H7-"4dinZz2 "4l (TR0 & 5358 H
KEHA

355 <<SIMPLE 355>> fixActivity ([CZEOEANEI LN TNET

356 <<SIMPLE 356>> fixActivity \(CEDEADEZ LN TNET

357 <<SIMPLE 357>> #45 . "AEIMORLNEHOMBCTERESNTWET.
BUTEIV #ETET .

358 <<SIMPLE 358>> "£Hi" ICHHMEZRAT 2 FHITHRETA.

359 <<SIMPLE 359>> #IHMEIZ G Z OGN ZIEZENAETYT (JEFIX 1 #aFE D T
2TO Activity WX LE X TFEV.

360 <<SIMPLE 360>> setNuoptWatchFile() CTRTE L7 7 A/ "£4Hi" %

EXIALE— RTHITEYA. Excel REMOT IV r— 9 TIDOT 7
A NVEBINTWZR2WTL & 9.

RASAE L AT L




208

361

<<SIMPLE 361>> ResourceCapacity "£Hi" |& defaultval Zi%E
THFEITHRETA.

defaultval |% ResourceRequire 7 7 A(Z

DHBENTT.

370

<<SIMPLE 370>> The index dim of the Matrix <<Name>> should
be 2.
<<SIMPLE 370>> 174l "m" DESIZHATLEROWRTN 2 WL TIEHY
EHA.

371

<<SIMPLE 371>> Invalid index dim of the Matrix <<Name>> or
its Element. Now its index is dim <<Number>>, but should be
<<Number>> (as Matrix) or <<Number>> (as Matrix Element) .
<<SIMPLE 371>> {74l "m" (RFTDKIL:1) I, KIL 0 DIRTFIIAHEE
T ATHIEEREETORE, IRFOWRTIE 11, BREETORDL, T
DOIICIL 3 TRITNIT D EHA.

372

<<SIMPLE 372>> Warning: The Matrix <<Name>> is null. The SDP
constraint on this matrix is ignored.

<<SIMPLE 372>> #ffi: 474 "m" (ZZETH. T OITFNTT 2 IEEE
FNTEH SN ES.

373

<<SIMPLE 373>> Weight coefficients of the constraint
<<Name>> are invalid.

(a: Quadratic ,b: Linear) = (<<Number>>,<<Number>>).

a and b both should be non-negative.

<<SIMPLE 373>> I "p" O U A MEENRIETT.

(a: =, b:—K) (2,-0.5).

a,b EBIZHEFLITETRITNIIRVEE .
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374 <<SIMPLE 374>> entryVariable should not be called (DFO |entryVariable (£ Derivative
specific) . Free Optimziation 7 NA LV EHOERE T .
<<SIMPLE 374>> entryVariable % DFO 7 KA BLHADERE T .
375 <<SIMPLE 375>> count/max/min/argmax/argmin count/max/min/argmax/argmin N
contains Discretevariable. DiscreteVariable # & i{rHKHL%
<<SIMPLE 375>> count/max/min/argmax/argmin M| HH/ BB OERICE) Z LI TEERA.
DiscreteVariable Z&A CWET. 0-1 @ IntegerVariable (type=binary)
DHATGETT .
376 <<SIMPLE 376>> 1lst argument of count is invalid type. count DM DEIEDOXDIEIFEE L TW5D
<<SIMPLE 376>> count DRHIDGIEAR, [EHK <=] X [<= T & | bOLRLD FT.
LWL [EE >=1 X [>= T DS ORE L TVET. T <= X <= X
R >= A >= EHE
DHHBPARETT (&, TRICHEETL2EHDOWTH
D— D TEWEH]) .
400 <<SIMPLE 400>> the dimension of reference object 1744 1 and
reference object {T¥4 2 are not suitable.
<<SIMPLE 400>> ZRAT V=7 bk 17014 1 LBRAT V=7 b 17514
2 OWILNELE LEEA.
401 <<STMPLE 401>> reference object {74 1 cannot be converted

into vector.
<<SIMPLE 401>> ZMA T =/ b 17514 1 137 MICEBRTEEH
Ao
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402 <<SIMPLE 402>> reference object 1744 1 cannot be converted
into scalar.
<<SIMPLE 402>> ZWAT V=7 b 1754 1 1 ZAN T —ITAHBTEEH
I

403 <<SIMPLE 403>> because the dimension of reference object 1T
%4 1 and reference object {744 2 are not suitable, inner
product is not computable.
<<SIMPLE 403>> ZRAT V=7 bk 17414 1 LBRA TV =7 b 1754
2 ODRFTEVNELS L=, NHEIFFE T EEA.

404 <<SIMPLE 404>> because the dimension of reference object 1T
314 1 and reference object 1744 2 are not suitable, addition
and subtraction are not computable.
<<SIMPLE 404>> ZRAT V=7 I 17414 1 LBRA TV =7 b 17514
2 ORTENES Lz, EEFIEcEEEA.

405 <<SIMPLE 405>> because the dimension of reference object 1T
314 1 and reference object {7%|4 2 are not suitable,
multiplication is not computable.
<<SIMPLE 405>> ZMA TV =7 b 17514 1 LA TV =7 b 17514
2 DWTEDFELS LW ®, FRIFFE X EEA.

406 <<SIMPLE 406>> reference object 1744 1 and scalar 17514 2 are
not compareable.
<<SIMPLE 406>> ZM AT V=7 b 178141 & AN T — 17514 2 1T
TEEHA.
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407 <<SIMPLE 407>> because reference object {7414 1 is not square
matrix, the trace of it is not computable.
<<SIMPLE 407>> IEF{THITRW=D, SRA TV b 17514 1 Ok
V= AFERTEEE AL

408 <<SIMPLE 408>> not-square matrix object 17404 1 was given
into the argument of logdet.
<<SIMPLE 408>> logdet DBIIKICIEFITHITHRWAT V=2 b 17514 1
nhEzbNE L.

409 <<SIMPLE 409>> indexed matrix object 1744 1 was given into
the argument of logdet.
<<SIMPLE 409>> logdet DBIFUTIRFfTEDITHIA TV =7 b 17514 1
NhHEZbE L.

410 <<SIMPLE 410>> function sum of reference object 17¥I% 1 is
not computable.
<<SIMPLE 410>> ZBIAT V=7 b 175141 @ sum [FRIETE EEA.

411 <<SIMPLE 411>> the multiplication of reference object 175l
4 1 and indexed parameter is not computable.
<<SIMPLE 411>> ZAT V=7 b 1744 1 LIRFATE Parameter @
FRITFETCEEEA.

412 <<SIMPLE 412>> indexed reference object {744 1 has mistake

of indexing.
<<SIMPLE 412>> IWRTHEOSWAT V=7 b 1754 1 OIRTAHTICHR
DRHY ET.
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413 <<SIMPLE 413>> substitution for indexed reference object 1T
514 1 is prohibited.
<<SIMPLE 413>> IRFfEDOZMAT V=7 b 17514 1 ITIFANEEIE
SNTWVET.

449 <<SIMPLE 449>> error occurred by matrix or vector arithmetic
operation.
<<SIMPLE 449>> 174l F7cix <7 ML OEA T I =038 AELFE LT,

550 <<SIMPLE 550>> Warning: Elements of a empty Set are expanded.
<<SIMPLE 550>> #ii: BHEAICK L TIRTORMZ LIS ELE LR,

551 <<SIMPLE 551>> Invalid semidefinite constraint on "Matrix | JIEEMEEKOADIC ali] 72 &, B 5 index
name" .RHS must not have movable index. EESTENRNTA—EZRENDEHDHT T —TT.
<<SIMPLE 551>> 1741 "{T4I4" IZOWTOREEEHKIOFLR —FIZ | al4] REDHBITITHETA.

EED EEA.

552 <<SIMPLE 552>> SymmetricMatrix "Matrix name" has index | PEEEHFIOEZEDOWT ) dim THZ b -#iH
"index" out of its dimSet. EILHTE L TWET. ATHIEZORAIZOWTIEAS)
<<SIMPLE 552>> XTSI "I75I4" OA 77 A "IRF" 2 dim TH | RADPEH S EEA.

2 BRI DS T

553 <<SIMPLE 553>> In a recurrence relation, evaluation of |#{{b R TERINIZAT V=7 N OEFHEDEF T
"<<object-name>>" is circular. ERMEXNEERE2EATHDZENAALE L.
<<SIMPLE 553>> Wik WT, A7V 7 bt T V=7 Map>>r | BifklE L TRESTT.

OFMEAMEER L E L.
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554 <<SIMPLE 554>> Invalid evaluation in a recurrence relation. |#{bIC L BH ATV =7 NDEDOERET T, TOA4T

<<SIMPLE 554>> Wit ERFICAERAT V=7 FOFHERATONE L. | =7 FAFOFHMIAETFIVE L. Wik TER
NOATY=r SO, B bUERETITIFITZ
FHEA.

555 <<SIMPLE 555>> In a recurrence relation, to use "setOf" is |WM{bRICLA AT V27 FOEDODEFRET T setof
forbidden. BEMER S E L, Bib=UER T TliT setof %K
<<SIMPLE 555>> ML ERZHIC"setO"&fliH Z LT TEEHA. A TEEEA.

556 <<SIMPLE 556>> In a recurrence relation, to define constraints

or an objective is forbidden.

<<SIMPLE 556>> Mi{b=EFRFICHIFINSLCEMBEBROERIZITE EHA.

Wt LD ATV =7 FOEDOERET T, HlFHL
AR DERRN 2 SVE Lz, Wik g Tl
B BB D ERIL TE EHA.

A.2 NUOPT DT —/EERX vy —
NUOPT AMEDH H+ 5T — /a2 ot —)F,
¢ NUOPT AKEROFH Tl Shvie— T — /%iE

<<NUOPT ZFH=7>> T R R

¢ NIA=ZICHT 2T — /B

<<PARAMETER HEE>> ITI7—RAyk—
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¢ MPS

7 7 A MERBH IR S = T — /84

<<MPS FILE & 5F>> TT—Aob—T

DO3FAETT. =7 —AvE—IF, EHENT] (WindowsGUI TIIMRFRVA LV RU LA vE—V DAV RY) IS ET. SIMPLE 2 — R
EY 2 —LDOLEEITIE

ex2.smp D SATHOETHIZZ T =P & E L7z,

<<SIMPLE 193>> NUOPT DT 7 —: <<NUOPT 10>> IPM iteration limit exceeded.

EDE ST, SIMPLE DT — X vb—UD—¥L L TERRINET,
BIBHTT.

A.2.

1 NUOPT DT 55— /%4

ZHIETEF YV EFE SIMPLE 7% NUOPT 28 L TWAEEZ R > TV

TT—ICETOMROREIC (RHIRL] LHDHTT—DHEITE, BT 7 A N ~OLEZECEBIEICET 23 TbhEEA. BEH Y ]
& o %™ T — DA IITRIETEDRIEN W2 —IRITH A L E T

TI7—FEY | TT—AyE—V i B
1 <<NUOPT 1>> memory error in preprocessing. AT CRTEE A £ U 8, fEHTRE R &2 A — " — L E L7, D)7
L]
2 <<NUOPT 2>> infeasible (linear constraints and | #JEHIKILEEO LT IRGEIKIOIZDIZRIBEL infeasible & 725 TV
variable bounds) . D EDEEE TR SV E L, (B L)
3 <<NUOPT 3>> neither wvalid objective nor | E7/V (8 ICEMBEESLIOHERKANHY A, (BHAIZR L)

constraint in this model.
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5 <<NUOPT 5>> infeasible integer variable bounds. | Z#® L TFRHEIFIDODICHIEN infeasible &725TW5H Z & AHEI
UPRER TR SvE Lo, (BB EEMEGER T 2872 LR IRA R
SNTWDOEGAEFEICHELET. ) e L]

6 <<NUOPT 6>> unbounded (linear constraints and | #RIEHIHR & EED L TR SMBEORERITA R & 137857202 & 03H]

variable bounds) . B CHESLE L. R 72 L]

7 <<NUOPT 7>> internal error. [HNEpL—F 4] W7 —RAELE L.
(nuopt-support@msi.co.jp (T ZHEHME F V). [fREHI172 L]

8 <<NUOPT 8>> memory error in optimization phase. | ftHEITICBWTIHEAETY DNEMAREREEZA——LFE L. [fEH
2L

9 <<NUOPT 9>> step reduction limit exceeded. EAMRRT LT Y XAIZBWT step reduction DRMME X, i
EEITHRIEE > TLEWVE L7 (I TRORBBEIZEMBRIER T VT Y X4
A L725AS0, BN infeasible ThOLAICKEET). [fif
H718 9 ]

10 <<NUOPT 10>> IPM iteration limit exceeded. WRIEDORE RN EIRZ# 2 F L7z (EBRIZFRCHEE L2 WSEITIX
150 [ TH. NI A=FT 7 A )V bld criteria: maxitn =300 &
LTRETDHIENTEEY). MHNIHY ]

11 <<NUOPT 11>> infeasible. FIERFEITARETH L LHEShE L. (FENHY )

13 <<NUOPT 13>> unbounded. MEOREENAR TRV EPHESAE L. (HENHY )

14 <<NUOPT 14>> integrality is violated. BB R a0 EREDAN Z T LTc T, RPN L
S TWRWENHDENTHET. (S ]

15 <<NUOPT 15>> simplex misapplied to NLP. e RTEEICEREAEA SN K D E LTnET. (72 L)

16 <<NUOPT 16>> Infeasible MIP. IREBHGHE R BB FAE L RN E NP0 £ L7 (LP/QP #E

NS ET) . BHIHY ]
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17 <<NUOPT 17>> B & B node limit reached (with | FREIEICEVTHEMT DE0MEEN LR F Lz, foifE <
feas.sol.). HORFEITH D FEAD, BEMIIGFONTWET. (branch:maxnod
ERELESE). (EIHY ]
18 <<NUOPT 18>> MIP iteration failed (with | DEIREHEDNL—TREP THREMEZFIZL > TRIELE Lz, KiE
feas.sol.). ECHHRIETH Y AN, BEMIIEONTWET. M 1H 0 ]
19 <<NUOPT 19>> B & B node limit reached (no |17 HELRILUTTN, BEMAELNTOEFA. 1P (QP) FEFAEAH
feas.sol.). NENET. (BHIH V]
20 <<NUOPT 20>> MIP iter. failed (no feas.sol.). |18 FELRIUTTN, BEMMIHELNTWERA. 1P (oP) FEFAAH
HNENET. (BHE1HD ]
21 <<NUOPT 21>> B & B itr. timeout (with feas.sol.). | BHGIEIE 2TV D55EO NUOPT DRENREM A LIRABIZ F L
o, M THALIRIEITH Y FHAR, BHEMIBGONATWET
(branch:maxnod ZFXE L7=HE). [ 1H Y]
22 <<NUOPT 22>> B & B itr. timeout (no feas.sol.). |21 FELRE U TTN, BHMENEOLNTWETA. LP/QP AN H T &
NWET. (REIHY ]
25 <<NUOPT 25>> Can't open file in current directory |87 7 A/ (.s0l 77 AN)DA—T R LT=DOTHEZ 7 A4 V1 H
[no .sol made] HENRTWERAL. EETT. HEIXITbhET). MHE172 L]
26 <<NUOPT 26>> LP/IP module cannot handle NLP. LP/IP E Y 2 — /L CIHMEFHBMELMHEZ 5 L LE L. (172 1)
27 <<NUOPT 27>> SIMPLEX iteration limit exceeded. | IKEDKERIED LIRZ A —"—LE L. [(MEENHD ]
28 <<NUOPT 28>> higher-order method is only for LP. | JEFREETEIIEICHEHENEREHONMAEREH SN E ) E LTnE
NN
29 <<NUOPT 29>> iteration diverged. PRIERTRNEREHONFEN B LE L. (BHI1H Y )
30 <<NUOPT 30>> terminated by user. Z2—HFORRICEVFAEOTW ZITVE L. (MEIH 0 )
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31 <<NUOPT 31>> B&B terminated by user (with | 0EREEOHEETL—FOHERIZLVHEOTKZITVE Lz, il
feas.sol.). fRCHDRFEILH D AL, BEMIGFONATHET. RHE1HD ]
32 <<NUOPT 32>> B&B terminated by wuser (no |31 FERLTTNR, BEMENELILTWEYAL. LP/QP ERMENIHT)
feas.sol.). SNET. [BHI1HY )
33 <<NUOPT 33>> Bound violated. EEOETREABIER L TW LA SATHES. EX LT
HDEFTL, fif7 7 AV (x.sol) TUINFS"EFRINTVET. A7 —
NDOEW (HRSEBEDEO A — X — DD L) REE EbiE
T WRIETHN TV DS EICIIE LG22 /NS < LTHEITT D 0ENR
HVET. (RIEIHV ]
34 <<NUOPT 34>> Bound and Constraint violated. ERB L OHHIAO EFRZAEICER L TWDH@EAH IS TnE
. B L TWAEFTE, fif7 7 AL (*.s0l) TUINFS" L FRINT
WET. A= OE N (HHXSEEDEDO A —F—DZEERH L)
e EbhEd. NAETHW TV AEEITIIMEESEZ /NS LT
FATTHMERDY 7. [(EHNH V)
35,36 <<NUOPT 35>> Constraint violated. HFIR D ETREFBEIER L TWSMNRH SN TOET. ERKLT
<<NUOPT 36>> Equality Constraint violated. WAERTIE, 87 7 A4V (*.s0l) TUINFS"EFRRINTWVET. X7
— O (FRHXSEROMEO A —F —0ZENH L) M8 E Bbh
F79. WRETHN TV LS EICIIE LS E2 /NS LTEITT D03
WHYET. MHTH Y]
37 <<NUOPT 37>> B&B terminated with given # of | options.maxintsol TIRE L7271 DEEMENFER INT-D T
feas.sol. FREEEEIELE L. (H1H 0]
38 <<NUOPT 38>> dual infeasible. U 25— MR E) S 45 PO BREE D 7' a & 2 THEAITA ATHEME AN H

ShELE. MENHY )
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39 <<NUOPT 39>> IPM iteration timeout options.maxtim CTiE L7ZHFRNIK LT, WEIEDOKENZ A LT 7
FLELE. (HAHD ]
40 <<NUOPT 40>> SQP iteration limit exceeded SQP (1sgp, tsqp, slpsgp) OXEMN LREZE X E L. o7
AbzrBALITESW. B Y]
41 <<NUOPT 41>> SQP internal error SQP (1sap, tsgp, slpsap) DETHICHIBAIZ2 =T —2AELE L.
o7 TY Ahal LS. R L]
43 <<NUOPT 43>> B&B memory error (with feas.sol.) | DR EEDEITHIZ, options.maxmem CTRE L7Z AE U A —3—M»N
BV, ETafFEIE LE LR, FETrRMIIGEoATHET. A
HY ]
44 <<NUOPT 44>> B&B memory error (no feas.sol.) SRRRETEDSEITHIZ, options.maxmem TRiE L7z A€ U A — 3=
BV, FATaFIE LE L ST AR IR O N TV ERA R L]
45 <<NUOPT 45>> B&B gap reaches under the limit. | R TFHR®DZED options.gaptol THAXLATLLD /SR ELE
DT, GHEREEEEELET. (BEIH D]
46 <<NUOPT 46>> Continuous Variable Z## cannot be | A A E &% wesp THEZ 9 & LE L7z, wesp (A&
included in model for wcsp. HTENTEERA. [EEII7R L)
47 <<NUOPT 47>> IntegerVariable ZE# 4 should be | 0-1 BEEH LN OEHERNPEN TWET. wesp 1T DOEEEH %
declared as binary. Wo RN TEERA. (EHTI72L]
48 <<NUOPT 48>> Variable Z ¥ 4 appear in two | DL LE® selection ICELN-> THNLTWD 0-1 BEEHENFENE
selection (). L7, (172 L)
49 <<NUOPT 49>> Variable & #{ 4 is fixed to |0-1%8EEH) 0, 1LADMEICEESE L. MR L]
infeasible value.
50 <<NUOPT 50>> Both of two variables Z¥# 1 and & | £8B4 1 LKA 2 OMGIE (H—0 selection (ZHNATWNDHDT)

¥4 2 cannot be 1.

M7 1LICRb RN TEFERA. MBHEIIR L]
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51 <<NUOPT 51>> wcsp 1s not available without | wesp i SIMPLE I K-> CERINZMEIIK L COABEZTY. [fEH
SIMPLE. J172 L]
52 <<NUOPT 52>> ¥ th selection () statement has no | T AEEN TR CETEINTWVDENFEE LRV selection () X
movable binary variables. 2 T FEICHNE L. (L)
53 <<NUOPT 53>> Constraint fllfIX4 s weight is fH | EAL L TiX-1 b LUIIFADEE G2 RIT e FHA. [(RHI172 L]
should be -1 or non-negative value.
54 <<NUOPT 54>> Constraint fllfIX4 s weight is fH | EAL L TiE-1 b LUIFFADEE G2 RIT e FHA. [(RHT172 L]
should be -1 or non-negative value.
55 <<NUOPT 55>> exterior solution obtained. it (lepm/tepm) BAFERGI A ERTH2MBEH I LE L. T
A—H exrho (T 74/ ME 1.0ed) ZRELEET D ETHZ 5 AlHeME
DO ETR, Z2H5LTHIO0T—0"HA5EI1CIE, BENET AR
RCTHLAEENHY £, (BHI1H V)
56 <<NUOPT 56>> 7 RA U1 not installed. HEDT R4 (global,DFO) 2534 A h—/L SHTWVRUVIREET,
HEDOT FAOBREZFALE S S LELE.
57 <<NUOPT 57>> You cannot use any method but "rcpsp"” | Activity DERENH DIZHEHO T, rcpsp LD A Y v K45
for model with Activity. " LEoELELE MHEHRL]
58 <<NUOPT 58>> You cannot use any method but "rcpsp" | ResourceRequire DERPHHICHEAD LT, rcpsp UAD AV >
for model with ResourceRequire. FEEBALEL> ELELE. (fEHAZRL]
59 <<NUOPT 59>> You cannot use any method but "rcpsp" | ResourceCapacity DEHZENHHICHLED BT, repsp USHAD A YV v
for model with ResourceCapacity. FrEEALELY ELELE. (fEHA7RL)
60 <<NUOPT 60>> You cannot use any method but "rcpsp" | H#JBI%() tardiness/completionTime IZE I TWNDHDITH

for model with tardiness and completionTime.

B 5, recpsp SO A Y v REBAL LY ELE LA, [EHEIA
L]
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61 <<NUOPT 61>> You cannot use any method but "rcpsp" | sourceActivity DEBMBHHIZHED BT, rcpsp LSO A Y v K
for model with sourceActivity FEALELYELELE. (#ETI2 L]
62 <<NUOPT 62>> You cannot use any method but "rcpsp" | sinkActivity DEBMBHDHICHLEDL ST, rcpsp SO A Y v K%
for model with sinkActivity WHLEIY ELELE. (7210
63 <<NUOPT 63>> You cannot use Variable for "rcpsp" | rcpsp ld Variable IZFHWAENRHRETA. BEHI7RL)
64 <<NUOPT 64>> You cannot use IntegerVariable for | rcpsp IL IntegerVariable ITHAWDHFENHRFETA. (FEHTI7R L)
"rcpsp"
65 <<NUOPT 65>> failed to generate an initial | rcpsp ICBWCTHIMIMERICKRKRLE L. [MHE72 1]
solution
66 <<NUOPT 66>> can't find feasible solution. rcpsp ICBWTCHEATARMEZ G2 ENTRETAT LR [T 172
L]
67 <<NUOPT 67>> DiscreteVariable (Z¥#) 'sbound: | Discretevariable DER I N TILM-T LD TERWVWET
[a,b] and domain: {..} conflicts. (Regard Bound | BRN&H=2 6N FE L=, [MEHR L]
as a definition).
68 <<NUOPT 68>> can't open saveFile for restart repsp IZBWT U AZ — MERERGTDHDT7 7 A NVEA—T WM
KEFRATL. (EE R L)
69 <<NUOPT 69>> can't open loadFile for restart repsp IZBWT U AZ — MEREFRHAAL DT 7 A NVE A —T M
KEHATLE. [EH 17211
70 <<NUOPT 70>> initial order is invalid between " | rcpsp ICBW TR L L CRIERIEFENSG X HE Lz EATIGITH]

%ﬁﬁn and n%ﬁﬁ" .

have to continue.

activities related imprecedene

FNCBAMRT 5 Activity ONEFITER L T\ ety S8 A. [
H 7172 L1

RASAE L AT L




221

71 <<NUOPT 71>> initial order is invalid. "ZAi"'s | rcpsp WKBWTHIHEIE L L TARIERIAZE N5 2 6vE Lie A7 BEN
order have to be previous to "4HI" by way of | % Activity IZZDIEENSTFONLRITNITRY EXHA. (B4
precedence. L]

80 <<NUOPT 80>> # of variables (¥{F) reached size | BU/ERBM D NUOPT E ¥ =2 —/LZH 2 EEOEDHIRD I, Z ORE
limitation for LP,NLP,LP/QP AR Z EITTEERA. (MESR L]

81 <<NUOPT 81>> You cannot use any method but “wcsp” | DiscreteVariable Z&{eHEIZ wesp A D HFIEIT#EH T EHA.
for model with DiscreteVariable (s). U )72 L)

82 <<NUOPT 82>> Trust region too small BA%L D YU R L oS TR /NS RV FEELZOT

FTEEIELET. B )

83 <<NUOPT 83>> Feas.sol found (numerical error in | ZWAREIEDED THUERIRIENSF A, FATTEMITL L £V £ L,
B&B) . BIEMEORGETH Y FHA. (HENHY )

110 <<NUOPT 110>> CF failed at getcky EEMETEWTIINEG X B, I VAT —fRICKRRLE Lz, ()

2L
111 <<NUOPT 111>> CF failed at logdet AUy MEEGHRERIZBWT, EEETRVTIINEG X b, a L XF
— ORI E L. iR )72 L)

112 <<NUOPT 112>> InvMat cannot obtained at calxxl | #{TF|ZRDHFHEITKM L E Lz, [fEH172L]

113 <<NUOPT 113>> GSEP failed at minevl — AT AR 2 AR A RIS A BT SR TE ERATLE.
[fFHI 7 L]

114 <<NUOPT 114>> trianglization failed at minevl | ZExXM{LICKMLE L. [fEHTI72 L]

115 <<NUOPT 115>> Minimum eigenValue cannot obtained | H/NEAMEOEHIZKK L E L. [fEH 1721

120 <<NUOPT 120>> PDgap is too large[PDfeasible] FWKREF v TR /NESLBRBRVAIL, =7 —BRELFHEEZKT

BLE L. ERE - DORIEOET MM - ShTWET. (R
Y]
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121 <<NUOPT 121>> PDgap 1is too large[Pfeasible] FWHREF v TRH/NEIL B ROHIL, =T —BRELFEEZKT
HBLE L, EMEOFATRMBILM SN TWET. (BEH )

122 <<NUOPT 122>> minus stepsize detected ETCHLIRERAT v I A XNZAOENBH INE Lz, ik%x
trust WWEELTEBRL IV, 71

123 <<NUOPT 123>> The SDP constraint cannot be | FIEEMEHKINFELETH, FEEHERNEMRNTE L7 1LTY XA

treated by specified algorithm. DB EINTWERFA. fEE72L]

124 <<NUOPT 124>> No SDP constraint is detected. FIEEMEFETER O 7 T ) AABEE S E L7223, FIEEMEHRI
fFELERA. 710

126 <<NUOPT 126>> type semicont/partial is obsolete. | ¥EHEAE & B AR NUOPT V15 KV BEIEINE L7z, [fFH )

A
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nuopt.prm £721% options &Mz NUOPT D/XT A —HFEDT T —TT.

TI7—F/ET | =T —Ayk—V

Wi

1 <<PARAMETER 1>> Syntax error in parameter file. | /NTA—F 77 A )VDOFERICT T —DE S vE L.
2 <<PARAMETER 2>> Parameter file is empty. INTGA—=B T 7 ANVBELET/R>THVET.
3 <<PARAMETER 3>> Invalid & # value fH for | X7 A—FLIZH L TARBEUBENPEESNTNET (NRNTA—HT

parameter /N7 A—HF4 .

7 ANVLSNINENTG A= 5255 E DRI ELET).

4 <<PARAMETER 4>> Internal error [WNEjL—F 4] NRIAXA—HDORIREITON—F TN T —NEELE L
( nuopt-support@msi.co.jp (ZTHEKE F I V).
5 <<PARAMETER 5>> Invalid option in nuopt options. |AMPL Xfla i — RE Y 2 — /LR RT X — X 25l D RELE K

nuopt options (ZHEZNZR/NT A —H AN EENTNE LT,

RGA—H T A NVDRBICT T —NRELEEES (2T —FR 1) ITFINFA—F T 7 A VR ISALE ) HIEAEN S (Windows TiX GUT @ A
=T RY) IR A v =R ERENETTOT, ETEEICLTFEN

TT—DHDLNNTA—F T A

begin
maximize

method:trust

criteria:eps=1.0e-8
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AR T (WindowsGUI DA vE—URy 7 A)

<reading parameter file: nuopt.prm >
begin
maximize
method:trust

criteria:eps=1.0e-8

+error+ undefined command. check the command name.
criteria (ATADED)
+error+ last command must be end-command
end ( end THIbo TR
---- input data error occurred ----

<< PARAMETER 1 >> Syntax error in parameter file.

A.2.3 MPS77AVDTT—

TI7—FE | =2 T7—Ayk—V B
1 <<MPS FILE 1>> Failed to open mps file: 77 A N4 . |MPS 77 A NDA—T IR LE LT,
2 <<MPS FILE 2>> Undefined row name: {74. COLUMNS/RHS/RANGES © 7 ¥ a VIREZDITNBNE L=,
3 <<MPS FILE 3>> Internal error. [WNE/L—F 4] [NV —F ] THE=T =23 AELE L7z,
( nuopt-support@msi.co.jp IZTHEHKE F IV, )
4 <<MPS FILE 4>> Syntax error in &7 a4 section. | (BT a & ORI v ar CEZT—NEAELE LT
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5 <<MPS FILE 5>> Too many 'INTORG' marker. "INTORG' ~—H—{T& "INTEND' ~— 0 —{TOXFSAENT
WEHA. ("INTORG' w—H—fTHNETEET. )
6 <<MPS FILE 6>> Too many 'INTEND' marker. "INTORG' ~—H—{T& "INTEND' ~— I —{TOXFLAEN T
WEHA. ("INTEND' ~— W —{THRLTEXET. )
7 <<MPS FILE 7>> Unknown marker: 7 4 —/L N3 DONE "INTORG', 'INTEND' LSO ~— I —F1703 8 E L.
(NUOPT @ MPS 7 7 A /ViEFRERIL ' INTORG', ' INTEND' LI4+
D~ —H—1TEMIRLEEAL. )
8 <<MPS FILE 8>> Undefined row: 1744 in HESSIAN section. | HESSIAN © 7 L a > ® _IROEEMIMT 5174 E LT, EFERS
nTninhonBnE L.
9 <<MPS FILE 9>> Undefined column: Z¥4 in HESSIAN | HESSIAN ©& 7 ¥ a vV OIEFEZROEHT 2 RITEOLEEL & LT,
section. ERINTWRNEONENE L.
10 <<MPS FILE 10>> row: {74 appeared more than once. | ROWS &7 ¥ a VIZE—DIT4AN EL LB E L.
11 <<MPS FILE 11>> Specified bound: BOUND T —4& Tl | RT A —F T 7 A4 )L THE SN2 (mpsfile: bound = BOUND 7
not found. — X T YL T YL EFFOBOUNDS 7 — ¥ 3MPS 7 7 A JVITIEAF
ELERA.
12 <<MPS FILE 12>> Specified objective: HBIBIEAITH not | RT A —X 7 7 A L TIEE ST (mpsfile: objective = H
found. HIBIEATA ) ATl 2 Fr> B RYBAEATAS MPS 7 7 A WMITIFFE L F
HA.
13 <<MPS FILE 13>> Specified rhs: RHS 7—# 7L not | NT A —H 7 7 A L TIEINT- (mpsfile: rhs = RHS 7 —
found. BT R)V) T YL FED RS T — X8 MPS 7 7 A JWZIXFIEL
FHA.
14 <<MPS FILE 14>> Range data: RANGE 7 — # 7 X L | [RANGE T —4# 7L | %$fD RANGE T — % 7\ HHIBIEAT I N

contains unsuitable row.

LCOREEITOTWVET.
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15 <<MPS FILE 15>> Specified range data: RANGE 7 —4# | XT A —X 7 7 A )L THRE SN2 ( mpsfile: range = RANGE
7l not found. T =2 T L) TYLEFFD RANGE 7 —H A MPS 7 7 A M
FHELEEA.
17 <<MPS FILE 17>> Undefined column name: ¥4 in | INITIAL &7 a3 VICERSNTORWERLNBILE LTz,
INITIAL section.
18 <<MPS FILE 18>> Bound spec. on column : Z#4 should | [E¥4 ] BT ETRFEEDHIND DXLV FITRITILL
appear earlier. DEHFA. BETT. ROICEAINTZLDICXH L TOHRI DA
vE—UnHhsnEd. )
19 <<MPS FILE 19>> #{F column (s) appeared disorderly in | BOUNDS section (ZEWT 7| HMOEKDBLIN B NEE I E
BOUNDS section BT, (EETT. =5 —18 LI THAOESRET. )
20 <<MPS FILE 20>> 2-pass required for reading from |MPS 7 7 A NWEIEEATINDLATILTWBERIZ, MPS 7 7 A /LD
stdin. Please try again. MAELBPVELRDELE. (ZOAvE—URFRINTE
(IR MBI AT Y TEBEZREL, 77 A /VICESHE
LLTWETOT, b5 —ERUMPS 77 A& ANTHIXIER
WEIELE 9. )
21 <<MPS FILE 21>> Undefined column name: Z#{4 in | BOUNDS section IZEWTERIN TWARWEEL BB E L
BOUNDS section. 7.
22 <<MPS FILE 22>>Hessian is implicitly bound for | HESSIAN &7 v a v THEHBFEO I LIz (T4 E=HEEET) HW
nonexistent objective. BRI LT IROIEDHRE SN TWET A, MPS 7 7 A MIZiE
2 BBEBDBFEL EEA.
23 <<MPS FILE 23>> Same bound spec. on column: Z%{4 | BOUNDS section T [Z%4 ] (B L CR—OHIFEEN &

appeared more than once.

U biThbnE L.
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24 <<MPS FILE 24>> Column % # 4 has bound
specification FX and other. BOUNDS section T ¥4 IZBIL T Fx il & fthoiilkofs
ENRIRFIZATOIE LTz,
25 <<MPS FILE 25>> Column 2 ¥ 4 has bound | BOUNDS section T %4 ICTBIL T FrR K & MoK
specification FR and other. EDRRHZITONE L.
26 <<MPS FILE 26>> Column 7 ¥ 4 has bound | BOUNDS section T ¥4 2L T Lo #lf& M1 HlKHE
specification LO and MI. FEDERHATOIE LT,
27 <<MPS FILE 27>> Column % ¥ 4 has bound | BOUNDS section C [Z¥4 ) (ZBIL T up #lf& pL #HKE

specification UP and PL.

ENFRIRFICATONE LT,
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& B NuoPT 7V =V X LB

B.1 N&E
B.1.1 &
R D el

R/ME (X)), xeR",
& t# g(x)=0, x>0

EEZET 2T, B X= (X, X)) EN ke beT, BECf I E BT £,

g:R" > RMIm&ko~s MERBEKTYT. COMEDT /T oY BkE
L(x,y,2) = f(x)-y'g(x)-z'x
& L7z & &, Karush-Kuhn-Tucker (KKT) 5&ff (PO —ROLERME) 1FKRATEZ BN
ESc
V,L(X,y,2) =0
g(x) = o,
0

XZe = x=>0,z=0.

=721, X =diag(x, -+, X,)eR",Z=diag(z,---,z,)eR",e=(1---,)' eR"T¥. = =T,

FRAfPESR: XZe=0% XZe=pue (u>0) CTEIMZXT-HDOEEE KKT FMELMFONET.
NUOPT TII/NU Y ~F 7 ¢ BI%K -

F(x2z)=f( Zlog +pZ|g |+u(xTz—yZIog(xizi)]
i1
%fUVF%ﬁ&LT&%Li?.__T,y>OMNU?N§f—&,p>OHN%W?4
NI A=K, v>0 [TEWNEOEENERT /NT A —XTT.
FERPE T AL RIS 2 N RETIE, MEEE KKT &&= 58%2K0 T, EIE KKT &
HaTHT 5] LVIEEER &ﬁwi¢ OB, AUy MR F(xz) O—UEE

R(x2) H2VETHIEM F(x2) OZBEENEELFNNY L2037, RELUETRT

2, (BIE RKT Sfb2 RO 5 HEITEBFEE L £ (EREREFINT 2071k - FiEmss
FIRT 2 T515).
ZOE¥AZEL T, BERIZITRD KRT SfMEA - RaRDET.

6

ZIT, RAOETELEZ0 XS X EE X F I, NUoPT TIEHIKIBIEKIC E FIRAFET 2 5E, S%M
BRI EFRAFEETDHEERED MEEZW S Z N TEET. £/, HRRIENFEELLRVBELHE Y RN TE

F9.
TREIRRSC[14) [15) [16) 2B
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B.1.2 BERREZFHT B HE:
EIE KKT &flckt+b =2 — FERRO X H IR0 £1.

G+X'Z —A[|M| |-r-XTr
~A 0 AYy re '

Az, = —X'ZAX, - X',

TIT, (AN, AZy) BEEEICKHT ABEHIAARS PAT, G T/ TV Bk
D~ BITHHHWNEZFOIRBATHITT. ok, T p BNHoKREL, G NYEEETS
ThHOHBE AR (X2,A%,A2y)<0 ThHD] LWV HEDBKD LHET .

ZOWEEFM LT, EARARREFA L TREBRICIRT 57 V3 RLEHETHZ LR T
TET. BEIHEHICHT AT v 7R o FUTOXICHESRET. £9, ko=
b oa DRy, ERHET

& = mjn{(A_Xi) (A ); < o},

! NJi

ot - miin{(A_ZzN‘)i (Azy,); < o},

i X z
amax_mm{a max 1 & max}

a=ap, a=mn{m,, 1}
tEERLEYT. 22T, ye(0)),fe(0) . £LT, lix
F(x+apB'Axy, 2+a@p'Azy )= F (x,2) < 2@ AR (%, 2,38 Ay @' Azy, )

EHTTRNDOEREEE LTERSNET®. €01 TT.

COXSIC, KHATA—HEEONCRETIUE, AUy MBI F(x2) AHECHDT S
LD REERST R v (M Ay, AZy) RORT v 7E a ZEDLENRTEEST. ZIn
DT LAY XD RBEIHRPEDRRFES AL E T

7770 aBBO~y BITHINERAEME L 72D DI

o BUERHERTE (~> & 1750130)

o —fROMFHEI[E

TY. £/, ~ROFEFIEFHERIE TII~y BTS2 =2 — FETHEET 2 2 L2k - T

S o—HORT v FSIEDHENL—/N% Armijo's Rule &MONET.

MRS R 2T 2
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1THG ZHWICIEEMEICRDZ ENTEET. - T, ZOLIREARICEBIERZFHA LT
EEEHT A ENRTEXET.

B.1.3 REEmMEZFIAT DHIE
1750 G PIHAEM T & SEMRRIEZHNT 5 Z L3R#ETT. £2C, GBARETH

HEELRMTEDHEL L TEICHLEEISH T 2 RHEME 2RI LET. Zoe s, RS
A7 My w o, 34X 6>0 , A7 v Mo ZRO &9 pBRZZ LET.

[wl<o.

.| o
a < mind—:,yx }
{IIWII i

e PEMGIET TEHMRRZFIN 5715 AT, BEERO Y JFEIEE o)
ETITVET.

IR %1535 T W SEE & 72 2 A TN 1L (AXep, AYep Agp ) %
D+X7Z —A"[[Msp|  [-r-XTTg
-A 0 Ay I ’
AZyy = —X'ZAXgp—X7'rg,

ICE->TEZLET. 22 TD>0FRATIITT. o ZHAg > TEFEEKRTE 25

NBKEINT, AUy MERERED “YTEL AR, (x2,AA7) ERAMET 527 v 7l E L

TEHZLET.
a* =argmin {AFq (%2, aAxgpy, aAZgp ) || (Axsp + AZgp, )| < 5, €0, &]}
a =min {l, yamax} 7 €(0,1),
FBHEEKO AT v 7 a 1T TORGEEZA T IR ELET.

AR, (X,2,0/A%,aAz) < %AFq (x, Z, a*Ax,a*Az) <0,

x| < M A%
Az < M [Azepy |
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MEMBIRZ RN 2 7k CRIREMA~Z My (A Az) 1%

)i}
Az Az, Azy,
LLCHESAET. 22T, <9 2-42vel01]izv=0,0.10.2,--,0.91.0 of LM :

AR, (X,2,a/A%,aA7) < %AFq (x, z,a*Ax,a*Az) <0

BT RANOKETT. Zo& oI, MEHEEBEFIMNT 2515 TR M7 bV ORGE
([CH72 2“0 (MXep,AZep) 5 (AXy,Azy) ZFIALET. ZORER, KEHUCRIEDRGE S
nETJ.

B.1.4 #EEEREREANRE
MENRIE D%, KKT Z&fF
V.L(X,y,2) = o,
g(x) = o,
XZe = 0 (1)
DFE1A, F2RIHWETHY, FEREROITE 3 XA L 9. ZoHFRARICET
2T v Mg 1 O=a— b EZENT 5 LB RROBETFEENICFICRY, ERERE 3
DT
AX\* AZe
RABWDOERENBENET (AX, AZ 1FZ==2— N AEDRT v 7 &3~ 721751) .
CORIZZDEENFEATDHLZRBL C=a— NAEDRAT v 7 HAEBIET S (@KR)T
M (Higher Order) DIEIEZ M2 5) 2 EiIlk->TC, TVBRBWAT vy T HFaaEs LR TEFE
T.oma— bNAEDAT v T HMEESEHRET 20 =a— N AEO AT v T H M OFHE
R DN DEIEY ZANCFIRATE 5720, D it a X b Coa— F U masET 5 2
EINTE, FHREDRT L LN TEET.

NUOPT IZIZZ D Z t#FAL, ILIZMEPBRIETHD Z LI b LTz T a—= T 2%
T FENHAAENTOET.

B.1.5 ¥ EEEF ERHMERR N R
RO s it
sAME (%) xeR", X eSP
ESGS 9(x)=0,X,(x)=X,x>0,X>0

EEZET. 22T, BEX=(X, X ) AN KTy bAT, B f IR ERBEKRTT. £,

9:R" > R™MIm&kito~r MEREKTT. B8 X 1 p WERHRIELTTAIT, X=0 iX
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175 X OFEEEHKZE®RTLIHDL LET. Xg:R" >8P 1INKILT M FRIES
ITPIZERICETEHTY. BMEPIEOLE, X, & Xo(X)=Zn:AX—B ERALTHHNE
i=1

B
COMBEDT 7Ty B E

L(w)=f(x)=y"g(x)—(Xo (x)=X,Y)—=(X,Z)

L L7z & &, Karush-Kuhn-Tucker (KKT) 5 (FitE D —wkOMESLM) kA THE X6
EJr

g(x)=0
Xo(X)-X =0
X oZ =0,X50,Z0
(A 2Z)
coom A2 wzo| L xezelixzizx) chpborLET.
OX; <A1 Z) 2

NUOPT TiX, Z® KKT FfF&T-T 8%, Newton {EZFIAL CEMIETRDET.

FRIE 72 2 I B R RE O35 &, KIBIISCRMEIZRAE S L E T 23, & 5 TRWMEEH O 54,
KBFINORZRFET 5121, AV > MEABE ERTO2LERH Y 7.

e IEEERNRRE 2 O e, NV YT T o B

F (X X,Z)=Fgp (% X)+vFpp (X, X,2)

Fap (X, X) = f (x) - ulog(det X ) + p|lg (x)], + 2| X0 (x) - X,
Fep (X,Z)=(X,Z)— ulog(det X detZ)

AV MBBE LTEALET. 22T, u>0 3N UYARTA—F, pp >0 [TLFLT
AT A=F, v>0 FERREOESNERT /NT A= TT.
WA mMaERD D Newton HFRENUFLLTO X ) ICiib S ET.
{ G+H —Vg(x)TJ(AxJ:_(Vf (x)-vg(x)' y—yA*(x)X’l+A*(x)(ZXOX’l—Z)
-vg(x) 0 Ay a(x)
AX = Xg (X+AX) = X

AZ=puXt-7 —%(ZAXX 1y x*lez)

Z T, Hij:<Ai,X_1AjZ> ThHHbOL LET. A A OHEIE U TH Z#tET 55
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BT £

EIE RKT Sfb&im/z 3 Mz BUCROKET 5 &) Bl B IRIE, —ROIEFIE AN RIE L
A% T4, Newton HREXZMSERTIE, WRFMEAET D720, KSH HH~DA T —
V77> THET.

DS IR 256, KIBEINORMEZ MRS 2720 O TRB LI/ Y £9°. NUOPT TlEifE=
a— hARIZHEESWT 6 OIEEMEMEDS R Sh, RIREINORMESRGE SN E T, [FIEEERIEIC
AL FEEZRMT 256, REHINHRZRIAES 250 &, JRETRINCRICE R 25 m 2 E 60

TERERHMERELET.

B.2 Hifkik - AR
B i

BME c'x xeR"

% fF by=Ax=b,  b,=xxb
LT, ARV R

/M %xth+ctx xeR"

% fF by=Ax=b,  b,=xxb
WA LT, BREHAR T, RERREAR S b AU, BIEICR L O S AT A
(T o RO ORI E T RO 5 = LS CE B4 Y, AT ARV 2 TV T

B.2.1 KETH(AE
NUOPT (ZFE%E & T 5 BRIE T KR E O cGT Hi R iE L '3 5 6T, HikiEA
B2 AMHIEH X 31 2L TR a0V,

B.2.2 AZh#RIE
NUOPT [ZHE4E LT WD A RHIKIERSGET HAREICEE SV TV E 3. ARHIFKIIEIC B3 5 fif
FUIFIZ T [13] 2L TEFIV. ZOFEF 5 TEKLL EORFBRETIE, —ICHNAE
(EHRRRZYE (Line Search Method)) 12450 F923,
B A THFIARDO BN IEF T2 (1710 BUF) HE
HEIREE D~ v BITHINEATIICTH 296
ZIENRIEL Y b s OEREE T

B.2.3 SRREE

NUOPT [FE 722868 - “RFHIBIRTEEIZ R LT, BUAL - ARIHIKITEIC S & S odREE %L
MWE. SERERE &3, MAE DRI R REBUZ OIE D ATREMF O s b i 2 7o
T ERET D) — MR FIETT. HEEREEICT, BEGH R 2 if < 558 138 o S04
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Ze— iR O - RN 280 R LARWT, 2 DD O it 2§02 fibH 2 [RE L 722208
DIRBAATVE . OB, HIKE - ARHIKIED LRL 2. OF A LT L, BIBREEGHE
EICKRT 2 0B REE L RRANCEBT 5 2 LN TEET. ZOFEAKICOWNTUIFZIT 9]
EZRLTEIV.

B.3 Z®&k —KREtHE (sQp) &
BIR ZIRGHENE T, D K9 725 AERHIK - & DI RELREOM A RD D = &
MTEET. ?
BRI f(X) - &/Mb
9;(x)=0,jeJ¢
il SES G gj(X)ZO, jed,

SQP ¥ &%, TORMEABRAEDNESIZBW T ZREFERIE Il L, Z o ZYkE R E o fi
PR SME LN SiEE RO HFETT. NUOPT TIZ=HY O SQPIEA WA Z T F
. LT, Znblz oW T L E7.

B3.1 #E=ao—btrEZAVWDHE
ARFETHE, TOMEEZRO X 5 7 “RkEHEETERI L £ 5.
1
H 9 Ba%% EAXT BAX+VF(x) AX - H/Mb
gj(xk)"‘ng(Xk)TAX =0,jed;
) 4 .
HRRA gj(xk)+vgj(xk)TAXZO! Jed,

ZIZTBRRoMED T 7T P a B D~y BT R HE= 2 — b EIC K o T L 72AT
FITY. ZOMBEOMAX ZRETME L, ERREEIT-> T, KOKEREZEDLHiELRY
7.

P NAEOHEAOHT THHMALE LR, I ZICHT e KEEERIEO Ex Uiz 7 A = ) X ABAD DI 7o —
BITH Y, NUOPT (D ETIRAEIKIZe LB ALHF Y —RIREEEZR S Z LN TEET.
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B.3.2 fEHEEEEZ A VS 5L
ARFETIE, Zo0 ZREEMEZHELS Z & TEFEZER L TWhWEE3. £9, —oHD K
FHEEEII &R O@E Y TI.

H IB%K %(AXED)T D AP +VF(x, ) AX® ~ FMb
gj(Xk)"'ng(Xk)TAXED =0,jeJ;
VIS .
R g, (%) + Vg, (4)" AP 20, je J,
2 TD LiE, ERBEDMETH S KD AxAITHE LET. ORBOM A X, AT

BRI M2 5 2 5 ETRE Bz R LET.

ZORMEOMERDE X, HNTHBHRNOEAEZ I L LET. Thabb
J;:{jEJEU‘L |gj(xk)+vgj(xk)TAXkSD:O}
LARVET. TokE, b9 —o0 YEHEREIRKAO LS IcED bET.

H #BI%K %(AXKN)TGKAXE +VE(x)TAX) - B

HRIAE  0;(%)+Ve; (%) AX =0,jed,

ZZTCGUEROMBED T 7T oY 2 DO~y BATHITT. Z OBBEOM AX 1E, AR
TOMBEOIZT DN & EICHEWNKZ T 57200\l TWES., F2, ZOMED
KKT §f1%, RO LI ICHIE TR E L TRTZENTEET.

G Vg, (X)) ax ~Vf (%)
VgJ; (%) 0 yli\|+1,J'§\ B ~9 (%)
SIT, Yoo RS ORBOBKEICHT 2777 Va kB LET. —fC, MER

BERFRRE ChHIIE, BIEHREAR T ZREGHEEIC I NE S LR TELDT, ZORE
(ZRITDFHR A A M, BRO AXp Z RO DBE E LN TSNS DEEZ DL T N TEET.

RFETIE, AXgp & AXy DELFES
A%, (V) = Vi A + (L=, ) A

EERETIME L, EOLNIEHBEIMROT ZRE L, KORERZEMRLET.
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B.3.3 B&k#rE _KEE (SLP-sQP) ¥

BTG IR EF T (SLP-SQP) IZHIFI T R D7D D7 =— K& H BBl i /IMED T = — XL
W) ZODT = — ARSI, D& R HAATIFE TN I /LT 1 B U KRIRHIIR 2 (R FE
LET. £7 ==X TIEORMEZ BRI EFE, 50T ZREHEFE CIEIL, £nbo s
WTERBREITWET .

ZITIHE RO, REXHFNIEEEO FRHEFKOALELET. HIHNFTR DT = —XTIXRD
A KU ET.

fe/ME Vi (xk)Ts+%sTGks
gj(Xk)+vgj(Xk)TS:0’ jede

& M x +s20,je],
s, <

G, BT BT I TP 2B~y TH, EIE, ZOITRATHITT. SR G
N EFREFHOLETO g, (X) =0, j € Jg O—UEBICR>TOBTw, LRI
BHERETBL, BRNOFILELT ST ENKET. £, G 25750 V2B~ EiTH,
B BVNEEETE L3 UL, B X, ARV B 18 3 5 B U i L R S 0 i
BEER T HHITA0, BRI S T

FIFITER DT =— A7, FAT A RETHIRA~DO BT 2 BEREL TODHITH L, B RIREE R/ IME” =
— AT HFI D E D DBIMOEETT A~ B L H RIBKEO K/ IMbZ L £ 7.
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HARIIZIZ, ST A REEI AT KAT v 7' s &, BB 2B LI 5 1A~ D AT 7

S LOMAE S ZRBTMOBARELET . S IFROREOMEL THAGL £
=] T 1 T
BoME - VE(X) S +§sT G,S;

ng(xk)TST =0,jed;
& M ox +s20,je,

Isrl. <4

ZITIEHIR TR T =—XDGHE LRRIC G IZFTHHLWET 7 T P aBo~y 75, *

143, ZOMEPUTHIIELET. CORBIE A, = Ay 2D S 28— E ORI AT 291
RBET A 2HMSEHORDEUAEET. ZOMBREIC KR ADIES, &S, LLT,
s, 2% HEY BB 875, 20 “YEBBIROMD B LA TR ST A, Ay 25K
U Ar, =2A, ELEF. 310 — i H AR LT = 0 BB 0 Wb it 0 57 8 [ 72 B 1
Ay = %AT LLT, EHHTHRVEAE Ay, = Ay ELET. ZLTRO KR X, +S, 78

BUERTO R RBIEAA | (X)) Z2E0MDERDORGIE Xy =X+, , TITRINT X, =X &
L TROJAE~EHEA .

BT R T =—X, BB/ ME7 = —RZB W TG, BT To V2B D~y E(T5, b2
WTERIATA ThH T 6, IR W TRl EZ < £y, MEICE->TiE, —k
FHEEO KD FmITANIA2 D FH DV ET . ZD72HIZ, NUOPT TiE, 20 IR FHE % H B2
KOTIFRT, BEHERESE, ZOfERGONDFEADHO “IREHEREO MR A, dE
IR T DLV TRELTOET .

B.4 F# 7 RREIRE Y v\ wesp
ZOTNTY R NTEERZES,  0-1 BEAE AL E LIS R
% XjEXJ-, j:]_,...’n

s G 200X )26 =L m

HAZE 2=V AT 4 7 ADRED—D>THDHF T — « —F 2O TH bDTY. 2T,

RS AR AT L



238

N ET S s 2 s L1 o

AT N TY) ZLE, BRI OB EOGG 2 E/MET HREARE £ 7. FHRETH L7290,
R E TR T2 TN GEELRWEATHL TE AR THN AT Mels LTt E
T FHKOBERKBEOAFZFHET DB, SHNOBERKECIT TEAR) EMEEND EOEH % #
JTERELET.

Z OB, BEAHORE RHRRIIELAICH - SN D XD ICROBERNMThET .

HEEORWVHKIROEAZKEL T2 LT, LOFARBIYFHTEET.

FRICIEEAE 0 L LTRETDIZEHTEET. 20X ICHESNLHRIL, XY b
B LTl T REHIOE LTlbhET. EAN o [CREShEZLOE N — RilF, Eof
ROMEIZEE SN DE Y 7 Ml &R ET.

HORI KL, BT~z Ao OO X X)) aesmr s - p b ox g9,
ZTOBIZITAIRE v 2EDT

o FoMemEchIuE  u—f(x)=0

o BRfemEchiuE  FO)-u=0

LV YT MEREER L CHMBERA RO ET. oF 0, HEKEE L, < ETETA
XHRPROV L HL LTHibh 270, BRI L CLERZRETILERD D 7.
FIFIFERME Y 1L, LFOWT DS E T EiTE R LET ..

1. TRTON— REHIEB LY 7 MK &= sk - 7=

(B HIBISIC B L C i3 B 2 3 7= AR E - 7))

2. REEESHEED LRABE LT

3. FHEEMAEED LA B2

4. Z—¥FRELEER LT

AT NAY ZALE, REKRFE RERR Y] TV—TORBIZES O TT. FEMilcS
Wi [10], [11] ZTZBT .

W

B.5 MARFIEICES < RIBHIHRBEILT VT Y X 4

—MRIC, FERIEREAE R, AT RTREREN (KO SR 23 72 360 O ISR D SR AT
WiREZRT D ET. RTRRER ] &1F, T2l < TRk b BWEFED, EAT A REFEE R TIX
KOBWEIERERWE] OZLTT. ZHUSHL, TRIRRERF] &3 9T I REmR ek
THiROBWI ENRIAES M) L0 £90 iT 1 BROIER 2 hoMURTE  (HIFITE
o ETROA) 2B 2 JRFTHIRIE N EBAFAES 6T,

10 KIRAECHEAR b R FTIROER O — o L E X ET
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E&IRs1E

/

FFTERIERE

KEORER

R (LR A i < BRI A 3~ 2@E 07 v Y AL T, R figE 2 —2 /o)
L) TENAMESHTOVET. Zhi, FERIERE LRI W TR IR 2 o0 5
EPRICNEETH DB Y FHA.

LU, KIRY Rl 2 R D % 72 0 OB < 2 BATP TR Y, ZOTDDFIED
—oL LT, iAaabtiEtfE T AVnenD IEIRERE] OB 272 MW= FIENIHE
RTEET.

AREEIIUTOL IR AT v 72V IELET.

1. (KIWEREMENTFAET D AREEDO H 2) FATAMREfEkZ 0 L, o S -k T 1
RORE] 24k L TEL

2. JSTOMEOEITRRERZ M SO HIETRD 5

3. 1. 2. OREREZHWTHE LS5 Kk RS TEE T 5 et 2l L, 17
TE L 72\ Bl S - sEIR & B E 0 BRIV 5

ZOTINTY RADERET AT DORHESM L LT, FXBICBWTER SN [FRTE] 2
FFiHED BHIBEEE, FOFEITAREMEIICB W T o MED BRI E TroMmz 5] (*)

RAMEEEERTIERD ERA. LERST, 207 LT Y X AEFETT A3, HHOR

X BB DI R E 2 W2 b EREOMEE 2R > L 918, FRIBEEZ AR T 2L ERH Y
AN
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FERRZRAE & L TR SN BRI BB OTEITIEF 2R TT O T, Z oA NERE
ZHBET D Z LT fRICHETT. LaL, EXOF@NET Y 7SR LT, %R
B#oam GHR2Z 7 7) L LTRISNTWD Z L 2R IE, ToliEx 88k, =—%
PERICERT D 2 &<, RIEREMOIRREZIT) Z LR TEET.

AT NTY ALZMNDHEICEET RE AL, ZROFREZE IR LS Z L2k oA€Y
HETT. ATV XLTHRBEZEKT 22T, fiAaabEREEMETL AV bR
D BIREIEIZ IS < b O TT N, A O ERBEOMEEIC X - TIOEBREED R ORF ] 2 22
THDOERULLDIC, ARETHRWVEIFHERHZES L wREERH Y 7.

B.6 #7— « $—FIZLBERHNAR T ¥ 2 — Y » FEFE

ZOT7NTY XLTLT OGRS ERr Y a—1 o 78

¢ RONTEEFROT, LFOLIITH WL EIROIE, (EEDOBIARZ 2 ET 5
BHT— e P—FEHN U A NOBREE AT L OTT.

TNAY XANF wesp &R URERY: [REMRT P2 70— 128 26D TY. G5/
IZOWTIX (18] #ZE T I,

uy

B.7 4Rk
WRIEIFEEA EOfHEE (WA) ICKEREZIRLFIETTA, B 1.1 TRV RIF7ZiEE

f(x) + pD |x[, xeR",

g(x)=0
DEIZER LT (ERIZITZORMEDE N2t E2E 2 £3), FAFINERRE, 2O KKT
GRS LBZD L, RITVEMRER - EEEHEICES KRBT VT X LEZHRT 52
EMTE, KIBMPCRMEZRGET 2 2 & TEE 9. NUOPT ICHAAEN TS lepm (FE
PRERRIBICH S < ARTE,  tepm [ XMEFEEBGAIZE DS A RIETT.

WRIE L IZERSEO N T —< R &R LETR, p ORE BRI/ S0 & FEATTK
Zlile ST WEITARAIRERRIZNOR T2 Z X B E 3. WICETARERRMETYH, S
AL, RO EEBISEVWREET Z ERMFESNET. p DEIF/NT A—F exhro
TTLoENTEET.

WARIEIZHARTO A Y v ME, WEUADO SN HHETE D L0 ) mTT. NARTETIEEE
E%, FFAFRZRHRIZTARICBEE L ChLREFHELZ A — N IERTER LRV O T, B
WHITHMER G O TV AIGATH, TOREICL VIFMAE K> TLEWET. S RiER O AIHIE
EMTT 527, ZOFEANVDLZLENRTEETOT, BWIIHIERE LTV LIHEY
AL — MR HH ) R AT 72 PERE DM S DAL E T
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F= el 0 e o 6l
ASAD &ttt 50, 132
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L= 84 avail .« .o e 116
dat cve it e 84, 104
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endTime ..o v v it i i ittt i i e 73
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ERROR TYPE ....... ..., 120
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F
FACTORIZATION COUNT............. 120
00 8, 172
i 44, 45
fixACtIVILY v v v 73
FR ottt it e e e e e 165
0 124, 126
FUNC EVAL COUNT........ccivuen.. 120
EX i e e 165
G
Gantt ...t i e 74
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apPLOl ¢ttt e e e 162
global ... ... . . 135

H
hardConstraint ........... ... ..., 53
higher ...... . ... 133
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I
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Linear Programming .............. 131
I ) 133, 134
T o 116
L 116

RS AR AT L



T 165
LOWER ¢ v oottt e it e teeeeeenen 124, 126
L et ettt e et e e e e 131
ST T 134

M
MARKER . o it ittt it it i it i e e e 165
Matrix....... 32, 34, 35, 36, 37, 38
MAX ¢ et et eneenneenneenneenneennes 59
MAXIMIZATION .t vttt it e et neenn 112
MaAXIMIizZe i it ittt et e e eeeenn 16, 19
maxintsol ...ttt 157, 162
maxitn ...ee oot eeneennn 149, 160
MAXMEIM « v v v v e e e e eeenn 157, 161, 162
MAXNOA o v vttt ittt it i tinneennennn 161
maxtim.....ooe i enn. 156, 16l
01 1 116
method

higher ...... ... i, 147
METHOD . vt v i v i e i e e 112, 120, 132
T 131
10 o L 59
MINIMIZATION .t v ittt it i tneennnnn 112
minimize .....oiiiin e 16, 19
MIP ittt e e e i e 131
I 131

Mixed Integer Programming....... 131
101 B ) 9
mknuopt.bat ...... .. . i i L. 9
MOAE « v v ittt i iieenennnn 66, 72, 160
modelrder . v ve ittt it 72
MPS 7AW i 159, 163
mpsfile:bou................ 159, 166
mpsfile:obj ... 159, 166

245

mpsfiletran ........ .. ..., 159, 166
mpsfile:rhs ...... ... . ... 159, 166
MPSOUL vt ittt ettt ittt eeeeeen 168
multDataPolicy ...t 162
N
NAME & v v e vttt et ne e 14, 16, 85
NCOL .ttt e e e et 35
next ...ttt il i i e e e 45
NLP ittt it e it ittt et 131
noDefaultSolout .......... ... ... 162
noDefaultSolve ....... ..o 162
Nonlinear Programming ........... 131
NONZEROS IN HESSIAN ............. 165
NITOW v vt e oo meeeneeeneeenaeenees 35
NUMBER OF ACTIVITIES ............ 121
NUMBER OF FUNCTIONS ........ 111, 120

NUMBER OF GENERAL CONSTRAINT .... 121

NUMBER OF IMPRECEDENCE .......... 121
NUMBER OF MODES ................. 121
NUMBER OF PRECEDENCE ............ 121
NUMBER OF RESOURCES ............. 121
NUMBER OF VARIABLE ......... 111, 120
NUMBER OF VARIABLES ............. 120
NUOPT & ittt ittt et ittt e e ennns 64
NUOPL.PLM « v vt v e v e eenn. 139, 142, 145
O
Objective ... .. 19, 52, 66
OIES vttt ittt ittt tien e 37
options.outputMode .............. 121
OrderedSet ....... ... 44
outfilename .......... ... . 162
outputMode ... .iiii ittt i e 160

RS AR AT L



246

P
Parameter .. ...ttt 21, 162
PARTIAL PROBLEM COUNT...... 120, 123
PENALTY ottt ittt it i ie e eeenn 120
POSItion v vw ittt i e 45
POW 4 e e et e e e e e ettt ee e eeeaeeeeeenn 50
S a0 45
o o 93, 94
PrintDim. ...ttt 35
PROBLEM NAME ............... 111, 120
PROBLEM TYPE ............... 112, 120
S 26

R
RANGE 7L ... ..o, 159, 166
RANGES . o it ittt it i ittt ie e ee e lo4

rcpsp... 64, 117, 124, 132, 135, 149

RcpspStatus .o v v v i i ittt ii i i i o 75
RESIDUAL v v vttt it e e et eeeenn 112, 120
FESOULCE v v v e vttt teeeeeeeeenan 69, 71
ResourceCapacity ..v.eeeeeeeennn. 64, 71
ResourceRequire.............. 64, 69
D 165
RHS UL Lo 159, 166
TOW ottt ettt et ienenenneneneenenes 35
ROWS &« ittt it it i i e eee 164
S
Scalar ..t i e e 37
SCALING v v ittt ettt e e 160
selection......ooiiiiiii i 58
semiHardConstraint............... 53
SEOUENCE & i ittt ettt ettt 47

SEL vt e e 41, 162, 191
setOf . e e 44, 48
showSystem ........ ... L. 107
silent ...l e 121
SIMPLE .t ittt ittt iie e 37
simple.h ...ttt 15
simple fprintf .............. 93, 103
simple printf ................ 93, 97
SIMPleX v vt i ettt it e e e e 132
Simplex Method .................. 132
SIMPLEX PIVOT COUNT ............. 120
Slice v it e 32
SL1PSOD t v vttt et ettt 134
SLP-SQP ...ttt it 134, 236
softConstraint ............... 54, 55
SOLUTION FILE .........ciiean.. 112
solve ....... 105, 107, 108, 162, 192
SOPIE vttt 234
startTime . ... oii it 73
STATUS v ittt et it ieenenn 112, 120
SUbReCt ... i ittt i i 35
SUM &t vttt ettt et e eaenneenneenns 26
SymmetricMatrix ............. 28, 101
T
target .« e 52
Tepm .o v vt 133, 134, 240
TERMINATE REASON ................ 120
TGIN ittt it it i i i i e e 126
TGOUT vttt it ettt i i e e 126
timeStep v vt e e 71
Tipm @t e 133, 134
told vt e e 162
LOLX vttt e e 162
L e e e 34

RS AR AT L



Trust Region Method

Trust Region SQP Method

VALUE OF OBJECTIVE

VariableParameter

247

&

T T AT A o e e 66

TITACTAEEMREREES. .. 73

TITACTAEEREE o 73

B 156

THTVZLOEENER ... 140
A

—IRATH 32, 33, 36
9

ETFREDOX Y7 oo 158

ES

PAuRBas ..o 49, 170
>

BIED LR .o 147
SGRTHURIE o 233
PRI 133, 134, 240
fR77AN 20, 104, 122, 127, 146
HOADEARE. ... o oL 50, 136
TITUR e 62
I 33
77 PP 84
AIRERRICAR . ..o 132
AIZETESR oot et 109
AT —hoooo 74
FETHEZ oo 64

RS AR AT L



248

HIMEES o o 71
e
#Pivot v v it 116
FPLOD v o i e e 116
AN 34, 36
TRV TA i 33, 34, 38
) 33

<

T A — /3 — e 112

i

BRI S . 69
FER ERR ..o 156
BRITIL e e e 231
AR e 86, 89, 143
IRAREEGEEE .. 115, 131

Sy

B OEEDTETRL oo 66
REDIEEDTE TRZIR/ME oo 66
B ORISR . ...oooeii 59
BoNEAME oo 21, 30
BaMEgl: oo 112
BRI . 147
BOEMEDMBRIE . .o 228, 232
B 112
IR e e e 115

L
2 g 71
3 S NI 64
BIRHRf &R 2=V 7 . ... 64, 75

BRI EAT D 2=V ZEY LN 117,
132, 135

FATARARENE o 118, 136
FEMUAERE ... oL 43, 87, 92
HENERBMEE ... . 40
HEMMHMEEE ... 43
VARTTTAR e 125, 127

R 41
BEIEKKT & .o 228
EEAREREL .. 57
Yoo — RNk 133
B S - VA 46, 47, 48, 68
SIS 49
MBS o 50
NEAGYa— VR oo 75
fElEmEsRYE . o 133, 230
BB EIEI D ER ZRGEHENE ... 134

.ﬂ—-

R . 47
A= e 147
NCA

R 25, 132
BB DORIFFZ&ME oo 170
1 = Vi 20, 34, 65, 150, 192
I e R x| 51, 113, 135, 237
BRI N—RER . 53
| 35

MRS R 2T 2



BOFEE o 20, 125,
FRRRESRIE
T 39,
7= VI
D 1 53,

BRRARIG RGN ..o 134,
BIR REFENE oo
TR . 66, 68,

B

;

ag|

S
S

B S T R R Y

=
3
H
¥

SRIBICEADBR ZRGHERE . ... L.

momm m

;ﬁ
S
S

]

233

130

35

155

233

249

T—H77A)..9, 11, 84, 91, 181, 193

R o 20
PHEF R . . 131, 133
| S S 34
Ay

= 34
\z

COREFEREE . 131, 132
e 0 - 229
D

WL . 64, 66
WHENEAME oL 64, 66, 67, 15
X

IN=REB 53
INTA=H L. 139, 142, 144, 161, 223
INUXIRTA=HF i 228, 232
PNYXPSF TR 8. 228, 232
FEPHTESIREE ..o 26
A g S e e 13
MM ITany 13, 84, 86
M o e 35

MRS R 2T 2



FeEE At EE ... 132, 134, 135,
PEEMAER 30, 132,
[0}

JERREE T . 131,
e oL 93, 104, 111, 120,
BN

R—EH o 20,
T VBB
REREE
FEVNIGETT—
S o 43, 44,

IRERREYE ... 115, 132, 155, 160,

232

232

132

145

233

.............. 159, 166

.......... 12, 15, 91, 139

.............. 112, 132, 233

............... 228, 232

..................... 159, 165

RS AR AT L



	Introduction
	1.  NUOPT の基本事項
	1.1  NUOPT の構成
	1.2  NUOPT の利用法
	1.3  NUOPT の処理の流れ
	1.3.1  分枝限定法の並列化


	モデリング言語 SIMPLE
	2. モデリング言語 SIMPLE とは
	3.  SIMPLE の基本事項
	3.1 一般事項
	3.1.1 行末のセミコロン;
	3.1.2 半角空白文字と改行
	3.1.3 構成要素の順序
	3.1.4 モデルファイル内で利用できない文字
	3.1.5  name 引数に利用できない文字

	3.2  windows 版と UNIX/Linux 版での差異
	3.2.1 モデルファイルの拡張子
	3.2.2  UNIX/Linux 版でのモデル記述
	3.2.3 最大化/最小化の自動設定
	3.2.4  name 引数の自動設定


	4. 数理計画モデルの構成要素
	4.1 変数クラス Variable
	4.2 目的関数クラス Objective
	4.3 制約式クラス Constraint
	4.4 定数クラス Parameter
	4.4.1 Parameterに対する漸化式による値定義

	4.5 整数変数クラス IntegerVariable
	4.6 範囲演算関数sum, prod
	4.7 対称行列クラス SymmetricMatrix
	4.8 行列クラスMatrix
	4.9 ベクトルクラスVector
	4.10 式クラス Expression
	4.11 添字クラス Element
	4.12 集合クラス Set
	4.13 順序集合クラス OrderedSet
	4.14 数列集合Sequence
	4.15 条件式
	4.16 条件分岐関数ifelse
	4.17 初等関数

	5. 制約充足問題ソルバwcsp
	5.1   wcsp を用いる場合の注意点
	5.2 目的関数クラス Objective
	5.3 制約式クラス Constraint
	5.3.1 ハード制約関数hardConstraint
	5.3.2 セミハード制約関数semiHardConstraint
	5.3.3 ソフト制約関数softConstraint
	5.3.4 パラメータdefaultConstraintWeight

	5.4 整数変数クラス IntegerVariable
	5.5 離散変数クラス DiscreteVariable
	5.6 重複不能関数alldiff
	5.7 選択関数selection
	5.8 ブール関数Boolean
	5.9 最小（大）値取得関数min，max
	5.10 最小（大）値を取る式を取得する関数argmin，argmax
	5.11 カウント関数count

	6. 資源制約付きスケジューリング問題ソルバrcpsp
	6.1 rcpspの構成要素
	6.2 目的関数クラス Objective
	6.3 制約式クラス Constraint
	6.4 アクティビティクラス Activity
	6.4.1 先行制約，直前先行制約
	6.4.2  Activity の要素
	6.4.3 初期値の設定

	6.5 必要資源クラス ResourceRequire
	6.6 資源供給量クラス ResourceCapacity
	6.7 モード順序関数 modeOrder
	6.8 アクティビティ固定関数fixActivity
	6.9 アクティビティ固定解除関数unfixActivity
	6.10 ガントチャートクラス Gantt
	6.11 ステータスクラス RcpspStatus
	6.12 資源制約付きスケジューリング問題の重みの設定
	6.13 資源制約付きスケジューリング問題記述例

	7. データファイル
	7.1 データファイルの機能
	7.2  dat 形式データファイル
	7.3  csv形式データファイル

	8. 出力制御
	8.1 出力対象
	8.2  print 関数
	8.3  simple_printf 関数
	8.4  simple_fprintf 関数
	8.5 出力情報の抑制

	9. その他の機能
	9.1  solve 関数
	9.2 モデルの内容の表示( showSystem 関数)
	9.3 可変定数

	最適化ソルバ NUOPT
	10. 最適化ソルバ NUOPT とは
	11. 標準出力
	11.1 アルゴリズム共通の出力
	11.2 内点法における出力
	11.3 単体法，有効制約法，クロスオーバーにおける出力
	11.4 制約充足問題ソルバ (wcsp)における出力
	11.5 分枝限定法における出力
	11.6 資源制約付きスケジューリング問題ソルバ(rcpsp)における出力
	11.6.1 完了時刻最小化
	11.6.2 納期遅れ最小化

	11.7 実行不可能性要因検出機能（ iisDetect ）の出力
	11.8 標準出力内容一覧
	11.9 標準出力の抑制

	12. 解ファイル
	12.1 冒頭部分
	12.2 解ファイルの変数値表示部
	12.3 解ファイルの関数値表示部
	12.4 解ファイルの上下限，制約と対応する双対変数表示部
	12.5 解ファイルの実行不可能性要因出力部
	12.6 解ファイルのハード制約，セミハード制約およびソフト制約表示部
	12.7 解ファイルの対称行列成分値表示部

	13.  NUOPT の適用範囲とアルゴリズム
	13.1 数理計画問題一覧
	13.2 アルゴリズム一覧
	13.3 数理計画問題とアルゴリズムの対応
	13.4 アルゴリズムの設定方法
	13.5 アルゴリズムの自動選択
	13.5.1 整数変数が含まれている非線形計画問題
	13.5.2 整数変数が含まれない非線形計画問題
	13.5.3 凸計画問題

	13.6 クロスオーバー

	14. パラメータ設定
	14.1 パラメータファイル nuopt.prm
	14.2 共通パラメータ
	14.2.1 アルゴリズムの選択
	14.2.2 標準出力制御
	14.2.3 解ファイル出力制御

	14.3 アルゴリズム固有のパラメータ
	14.3.1 線形計画問題専用内点法 ( higher )/直線探索法 ( lipm/lepm/line )/逐次二次計画法（ lsqp/tsqp/slpsqp ）/半正定値計画専用内点法（ lsdp/csdp/qnsdp/trsdp ）に有効なパラメータ
	14.3.2 単体法 ( simplex)/有効制約法 ( asqp )に有効なパラメータ
	14.3.3 制約充足アルゴリズム( wcsp/rcpsp)に有効なパラメータ
	14.3.4 整数計画法( simplex/asqp )/ 大域的最適化（ global ）に有効なパラメータ

	14.4  MPS ファイルに関する設定
	14.5 パラメータ一覧

	15. MPSファイル
	15.1  MPS ファイルに対する標準出力
	15.2  MPS ファイルに対する解ファイル
	15.3  MPS ファイルに対するパラメータ設定
	15.4  MPS ファイルの具体例
	15.5  MPS ファイルへの変換
	15.5.1  MPS ファイルへの変換方法
	15.5.2  変換機能使用時の注意


	特殊な数理計画問題
	16.  0-1 変数の高度な利用法
	16.1 折れ線関数の表現
	16.2 整数変数の同符号条件の表現

	17.   NUOPT/SIMPLE FAQ
	17.1 浮動小数点エラー
	17.2 整数の割り算
	17.3 添字付けに関するエラー
	17.3.1 一次元の場合
	17.3.2 二次元の場合
	17.3.3 三次元以上の場合


	付録A　NUOPT/SIMPLEのエラーメッセージ
	A.1 SIMPLEのエラーメッセージ
	A.2  NUOPTのエラー/警告メッセージ
	A.2.1  NUOPTのエラー/警告
	A.2.2  パラメータのエラー
	A.2.3  MPSファイルのエラー


	付録B　NUOPTアルゴリズム概説
	B.1 内点法
	B.1.1 問題
	B.1.2 直線探索を利用する方法
	B.1.3  信頼領域を利用する方法
	B.1.4  線形計画問題専用内点法
	B.1.5 半正定値計画問題専用内点法

	B.2  単体法・有効制約法
	B.2.1  改訂単体法
	B.2.2  有効制約法
	B.2.3  分枝限定法

	B.3 逐次二次計画（SQP）法
	B.3.1  準ニュートン法を用いる方法
	B.3.2  信頼領域法を用いる方法
	B.3.3 逐次線形二次計画（SLP-SQP）法

	B.4 制約充足問題ソルバwcsp
	B.5 凸緩和法に基づく大域的最適化アルゴリズム
	B.6 タブー・サーチによる資源制約スケジューリング問題解法
	B.7 外点法

	付録C　参考文献
	索引

