Search
BB 4V ROHBIE.
NENBRBEHTEEIC
IRUFET

E§ wEARE

Nuorium
Optimizer

<I=a7)b
V25

MERUNTTS— IRV 25 s

2023%5H

HHH[l]OMATl-iEMATiCA[
”SySTEMS

INCARNATION



H &

$2E
2.1
2.2
23
2.4
25
2.6
2.7
2.8

2.9
2.10
2.11

BI3E
3.1
32
33
3.4
3.5
3.6

a4
4.1
4.2
4.3
4.4
4.5

7= a7 IV 1
R TNITA YTy TR 1
R TVORER ... 1
BREHD 3
TUT) ZALIGEOWTT 3
WRIEICBI AT 4
AR (simplex/dual_simplex), ARHIFKZE, 7oA+ — =B 5H ... .. .. 5
Hifky: (hsimplex) WCBFAMIT .. 0o 5
IR FERBE Y VN (wesp) WCBFAMIT .o 6
SRBRERBCBIAMIT 9
AN ERFIHEEDE (wis) BT ..o 11
FIRHRIS ERAr T 2= Y ZRHEY VN (repsp) ISBF AWM. ..o 13
281 ETREIER/AME 13
282 MHIEAER/AME L. 14
FEATA REE BN BERE GisDetect) OHIT .. 0o 14
ROEALEH R A NS . 16
BRI OIIH] 18
B 714 19
BB . . . 19
7 7 AVOEBMEFIREE . . 21
7 7 A VOBEAEIIRER . .. 22
7 7 ANVOETHR, §l# &R 2RBERIORE . 23
R7 7 A VOEITAMREEBERMIES . .. 24
7 7 A NVON— FHlF, LIN—FHBITY 7 MHIFZORE ... 25
Nuorium Optimizer DEAEE &7V T X L 27
BRI B 27
ThTY) AL 28
BEREALMEE 7V T XLAORIG . . 30
TNT)ANDEETLE . 31
TIVTY) ZLAOBEBGER . 31

NZa7lb BB NTT -8B T L



85 X iii
451 BEEBPEZEINTOLIEREEBEEE .. .. 31
452 BHEEBEVEIFNZVIEIERTEEE ... 31
453 MNEFEIBE .. 32

4.6 FATAREEZRMIBBREE iisDetect . . . . . ... 32
47 T H AT =N 32
ESE KWFTTalEE 33
510 RKIFEF T a v OREFFEIIONT 33
501 KL T a 7740 nuoptprm . . .o 33

512 PySIMPLE ¥ = a7 WIZBIF KX T a > oo 35
513 C++SIMPLE X = a7 WIZBIF LKL T a > oo L 35
514 RSIMPLEXR Z a7 WVIZBUF AR T a> ... L 35

52 R T I a v 36
520 WOEACLEMEICBU AMENER . . 36
522 BAERUBCERR ... 37

523 RMERERIEBR ..o 38
524 CRIBREWMOIREE ..o 39

525 AT =UVT 40
52.6  FEAAFEMEZERMIBBEGE iisDetect . . . . .. ... 41

53 WIEEROBER RGTEERRBES 7> a > oo 42
53.1 BIERTEEHNEEL S BAREANO 7 T A F—N— 42
532 WM OER KGNS B A KKT Sk E= b5 . ... .. 43

5.3.3  Matrix Free /#IEFT SN SEICB T 583 — R Z JEETHS ... 44

54 BWARBERISRIEAY 7> a > o 44
5401  EEBFETWRMEREM ... 45
542 FUSERFATREMERIEM .. ... 45

543  HARPBPHEIR B hsimplex D) .. .. .. 46

55 fHEwesp ¥ 77— —F (wesp) WCHEMEREEL T a0 000 47
551 fEFwesp 7 —H—FIIBIFLEB—FHE . ... 48
552 fEFiwesp 7 —H—FIIBIFLHBITEE ... 48
553 fEFEwesp ¥ 7T —H—FIBIFALALy FEER ... 49
554 fEFwesp ¥ 7T —H—F BT LHNTR 7 = — X ITBIF LR ER . ... 50
555 fEwesp & 7 —H—FIIBIT A BE MR AR R .o 51
556 fHEdiwesp ¥ 7 —H—FIXBIFLIMEIrSOTE .. 52

56 MRBEWISICHERMGRIBET T ay oo 53
561 fREEwWSICBUIRAEYEER . ... 53

562 fEEwWsICBUOAZHEWBEBOBEEM ... 54

563 MEBEWISIIBUIAERTME .. 54

57 SEBREERRME T a v o 55
Y=a7l KA NTT F— 53RV R T L\



5.8

FeE
6.1
6.2
6.3
6.4
6.5

571 SEBREFICBI AW FEOME . ... 56
572 GEBREERICBUAEANESR diving . . . ... 57
573  GFBREEICBIT A5 RIYREE feasibility pump . . . . ... 58
574 SERRERICBIAEAMELERINS .. ... 58
575 SRBREBICBUIABEEAMIERRENS . . ... 59
57.6 SEBREHICBIIAE /= F@EIR . 60
577 SEBRERICBITS wesp ¥ T—H—FORE) . ... 61
578 GHREEICBITS wesp ¥ 7=V —FOREREER ... 62
579 GHBREEICBITS wesp ¥ 7=V —FOFHERER ... L. 63
5710 GBBREEICBUIARYDE .. 64
5711 SEBRERICIBITB0EBAITOREWGE . 65
5.7.12 SREBREEIC BT B ETIREMOME LR o 66
5713 SSEBREHRICBI AEBEMER R ... 66
5714 GEBREERICBITEAEY EBR . 67
57.15 SFREEICBT A ETFRES Y » 7B GaRE) ... 68
5716 HHREEICBTL ETRMEF Y v 7HME GxHME) ... ... L. 69
57.17 SRBRERICBT 2 BMBEBOHEMERE . . ... .. 70
5708 SRBREFZICBIFAAL Yy FECEBR ... oo 71
57.19 SRBERICBIFAWHMLTE .o 72
5720 SRBUEBICBUI AOMIMEE ... 73
5721 SEBRERIC BT 2B EORBCER 75
MPS 7 7 A WVICBET BEEE . . . . 75
MPS 7 74JL-LP 77 Jb 77
MPS 7 7 A VIR HAEMEWT) 77
MPS 7 7 AWK LP 7 7 A MISHT BT 7 AN . 79
MPS 7 7 A WK HRGA T a VEE ... 79
MPS 7 7 A VOEARGBI . .. 80
P77 ANDEKBIE 77 AN TH ="y 82
6.5.1 wyRBEHL .. 82
652 TAYINEZEIT 82
653 PAAR—ZABIOKPOWAT ... 82
654 Ip 77 ANVDHET . ... 83
655 BB . .. . 83
656 BB ... ... 83
657 HIRSHET L 84
6.5.8 BERSME .. 84
6.5.9 AN ... 84
6.5.10 WHMESS . . . .. 85

NZa7lb BB NTT -8B T L



6.6 EEOBRFMITONT 85
F18 SELFAZE 87
70 BEOWME .. 87
72 HIRGERICE AT T — 87
{482 A Nuorium Optimizer DI 7 —/E& X v t&—2 89
A.l Nuorium Optimizer D TT —/EH X v —2 ... . 89
A.1.1 Nuorium Optimizer D T —/ZE X v —T . 89

Al2 RFF T a DI —EEX L —T 98

Al3 MPS 7 7ANVDIG =L Xy b— 99

Ald LP77ANDIS =Ly b= . 101

{482 B Nuorium Optimizer 77V ) X LEEEH 103
Bl PNRLEE 103
B.L.1 FHRE .. 103

B.12 WMIERZFMT A8 . 104

B.1.3 EBEHEMZFMTAHE: 104

B.1.4 MEEHERESEHWNEE 105

B.1.5 PIEEMEFIE RS HNLD: .. 106

B.2 HURE: - ARDEIRIEE 107
B.2.1 CRETHURIE 107

B.2.2 ARG 108

B.2.3 GRIBRIEEE .. 108

B.24 WBHIAEERRGED: . 110

B3 BRRENH (SQP) ¥ . . . . 110
B3.1 #=—a—MYEEHVDHE 111

B32 BEHMEBIEZHGAHE 111

B4 HIRTFRBIEY VoS wesp ... 112
BS ¥ 7— - H—FICXBERMKAr Vo= Y 7MERE ... 113
B.6 AR EWAREIEWLS . . . 113
8¢ Cc FEOHICEATIHER—-+ 115
Cl Z—H—FR—bDR=T 115
C2 fVHIFR—=FIF—=VE R 115
SEX 117
F 5l 119

NZa7lb BB NTT -8B T L






<=2 7 IV

m T=aTISAYT Y TEN

Nuorium Optimizer (2 IZHBIZIGC T T O Z 2 7 VAR I N TED 5.
1. Nuorium Optimizer ¥ = 1 7Jb
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BB i # AL DY Nuorium Optimizer T2 72

9. UTiREZo—4IT7.

e, R 2 RO —FEAEEE I I S

PROBLEM_NAME
NUMBER_OF_VARIABLES
NUMBER_OF_FUNCTIONS
PROBLEM_TYPE

METHOD

[Progress]

<iteration begin>

<iteration end>

[Result]

STATUS

VALUE_OF _OBJECTIVE
ITERATION_COUNT
FUNC_EVAL_COUNT
FACTORIZATION_COUNT
RESIDUAL

ELAPSED _TIME(sec.)
SOLUTION_FILE

<preprocess begin>...

res=7.3e+001 ....

[Problem and Algorithm]

4.1e-003 ..

<preprocess end>

6.4e-010

5
2
MAXIMIZATION

HIGHER_ORDER

OPTIMAL

1049

8

11

9
6.352800465e-010
0.01

a.sol

N 7uauznstEomn

[Problem and Algorithm] THiE 5t 27 ¥ 3 ¥ TlE, DTFTO L) ICHEOMESH I F 7.

PROBLEM_NAME
NUMBER_OF_VARIABLES
NUMBER_OF_FUNCTIONS

JX=Za7lb

BB NTT -8B T L



4 EoE IEEHS

PROBLEM_TYPE MAXIMIZATION
METHOD HIGHER_ORDER

PROBLEM _NAME X [#£9) ET VD7 74 V%] T, ZOBITIRal ) EFTVERNTNET.
NUMBER_OF_VARIABLES (& [ Variable O] T%. OB TIEHE 5D Y T3
NUMBER_OF_FUNCTIONS (& [B#»¥] T3. 22 TF 9 B& i, BB objective &l
K Constraint #AbE72dDIC% ) 3. ZoHITIE, K 2@ (HE9BEE 1@, %X 118 &
DET.

PROBLEM_TYPE (3 EA/ MURRE (MINIMIZATION) 72 O 23 KALRRE (MAXIMIZATION) 72
DhEIRLET

METHOD & [##ALEHEICH W7 VT X2 0/ | T3, Z 06T a5 N S
(HIGHER_ORDER) %W TWwE ¥,

[Result] T At 7 ¥ a v T, DR X)) ICRELFEEROEH BB I N T T

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 1049
ITERATION_COUNT 8
FUNC_EVAL_COUNT 11
FACTORIZATION_COUNT 9
RESIDUAL 6.352800465e-010
ELAPSED_TIME(sec.) 0.01
SOLUTION_FILE a.sol

BB R R OB OFFHIC OV TIE 2.10 2 T E L 28 W,

RN mssicsi 3

WrEZ W=7V T AL TIX, [Progress]) THEE At 7 ¥ a VIZUT O X9 ETRaEA ) &
nEg.

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

res=7.3e+001 .... 4.1e-003 .. 6.4e-010

<iteration end>

<preprocess begin> & <preprocess end>® I A EHFHIZ A 2 i OB O #EFT %, <iteration begin> &
<iteration end>® FIFINKEEFTEOHETEZ R LTV ET. FEHOETTICERINLIETE (7.3e+001,
4.1e-003 7 &) 13 MERMFOIKAET, TOFRBITNDFHOETLE L HITHP L TR T %
RLTWET.

NZa7lb BB NTT -8B T L



2.3 B{F% (simplex/dual_simplex), B#fl#E O F—/I\—ICHIFBHH 5

BEEN @ (simplex/dual_simplex), BifiKiE, S0RF—/\—lBI3 347

Hifkd: (hsimplex (3B <), A#HIKE, 70X+ — =% 725461213, [Progress] TliE A&7
Ta vIUTO L) e rRarthantg.

<preprocess begin>......... <preprocess end>
<iteration begin>
B 2

<iteration end>

<preprocess begin> & <preprocess end>? WL HARED KBEIZA AT OMBEOHEST 2R L T ET.
<iteration begin> & <iteration end>DH\ZH % F v MIFMREORBEDOETZRLTVWET (12D Fy
MIOE, BEOREZRLTWEY). F2, XF 1 IETURMEZRRT L7 2 —RITER L
LERIRL, XF2RREREZRKRT L7 2 — ANOBREZRLTVET.
FOIEETHI:, —RETIEE IS LT REED S D 7 1 X F— /73— (options.crossover="on") % f§%& L7z
WA

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

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

1222

<iteration end>

DEHIZ, WEEORBIIRDOBRICHAREORBIORPH N L5

BN w52 (hsimplex) [£B13 37

HAR: (hsimplex) (2 & 0 BUEENEIRE % % < B56121&, [Progress] THiE At 7 ¥ a YICUTD X
I pETREAESB I NET.

[Progress]

dual-phasel start

Iter. Objective Primal Inf. Dual Inf. Time(s)
1 -1.130341e+04 1.104730e+05 0.000000e+00 0.0
38 0.000000e+00  0.000000e+00  0.000000e+00 0.0

dual-phase2 start

39 -2.564421e+03  6.472308e+04 0.000000e+00 0.0
89 -7.870890e+02 1.608960e+04  0.000000e+00 0.0
151 1.368297e+03  2.325698e+03  0.000000e+00 0.0

NZa7lb B NTT S—SHIBY XTI



236 1.487996e+03
295  2.691577e+03

cleanup perturbation

296  2.690013e+03

5.042927e+01  0.000000e+00
0.000000e+00  0.000000e+00

0.000000e+00  0.000000e+00

28 REHD

0.0
0.0

0.0

72, RET R A <
I,

Y lZld, [Progress] THHE 517 ¥ a VIZLUTF O X9 dqTRaEA

[Progress]
primal-phasel start
Iter. Objective
1 0.000000e+00
51  1.628902e+04
101 8.832791e+01
105  0.000000e+00
cleanup perturbation
106  0.000000e+00
primal-phase2 start
Iter. Objective
106  6.399420e+07
156  2.687252e+07
180  2.686595e+07

Primal Inf. Dual Inf. Time(s)
5.748232e+04  6.502000e+01 0.0
9.463961e+03 3.889075e+01 0.0
8.832791e+01 1.276675e+00 0.0
0.000000e+00 0.000000e+00 0.0
0.000000e+00 0.000000e+00 0.0

Primal Inf. Dual Inf. Time(s) Freedom
0.000000e+00  4.043570e+05 0.0 0
0.000000e+00 1.284500e+01 0.0 1
0.000000e+00 0.000000e+00 0.0 1

FHHOBERIZROME) TT.

== Bk

Iter. AR 1%L

Objective  H Y EUH

Primal Inf.  FZARICEE Y 2 EITA T REMEOH

Dual Inf.  BUSZEEUZ B % FEAT AW BB O il

Time(s) — #EBERH (B

Freedom  ZEEMOBHME (CRGEHHEO L EDOAFIRINSD)

EED miscers@Ey LIt (wosp) [CB13 3

IR T E Y VN (wesp) & HW 72855 121E, [Progress] TR FE At 7 ¥ a VICHEERERRE N

ESE

¥ 9, <preprocess begin>7* b<preprocess end>Tld wesp ETHIOESFABZ b E 3. IEH

KB E TR VIR,

=27

C T BRI EA T,

MRS NTT FT—FHIEVRT I



2.5 #HikzFEEEEYIVIN (wesp) [CHIFBDHA

<preprocess begin>

<preprocess end>

preprocessing time: 0.000465(s)

KIZ, <iteration begin>#%H<iteration end>TlE wesp FETOEHVFEREINT . T2 T,

WERIZBIT A= FHIFORF VT 4, LIN—=FHHOXRF VT 1,

V7 MO RF VT 1 L

R EFEE RO 72 L & O R OKEREDBRIOR SN TS, HEICE I N— FRIPEEL 2w
Yitr, EIN—FHIHORF VT 1IZFRENTEA. T, HEMEZEH L T RWIEEIRFEIRD

EHINITEAD,

AR bR TWwET.

AT WL (TryCount) A% 2 BLEOYGA XTI 5055 0 B

FoRDP b E . 72, wesp TUHLF 7L a YEHEMCLIZEERI AL VAL Y FOMEHOARE
RENFET. UFILESIRO—pITT.

<iteration begin>

—--- TryCount 1 -—-

# random seed = 1
(hard/semihard/soft)

<greedyupdate begin>

penalty=

45/12/4807, time= 0.00(s)

.<greedyupdate end>

greedyupdate time= 0.00066(s)

(hard/semihard/soft) penalty= 0/8/3157, time= 0.00(s), iteration= 1
(hard/semihard/soft) penalty= 0/6/2905, time= 0.00(s), iteration= 2
(hard/semihard/soft) penalty= 0/6/2831, time= 0.00(s), iteration= 3
(hard/semihard/soft) penalty= 0/6/2783, time= 0.00(s), iteration= 4
(hard/semihard/soft) penalty= 0/6/2746, time= 0.00(s), iteration= 5
(hard/semihard/soft) penalty= 0/4/2775, time= 0.00(s), iteration= 8
(hard/semihard/soft) penalty= 0/2/3320, time= 0.00(s), iteration= 14
(hard/semihard/soft) penalty= 0/2/3283, time= 0.00(s), iteration= 15
(hard/semihard/soft) penalty= 0/0/4746, time= 0.00(s), iteration= 254
--- End Phase-I iteration ---

(hard/semihard/soft) penalty= 0/0/4094, time= 0.01(s), iteration= 368
# (hard/semihard/soft) penalty= 0/0/4094

# time = 0.01/0.02(s)
# iteration = 368/1000

<iteration end>

BIHH OFEEIZKOMEY) TF

HE Bk

TryCount B 0 H AT %K

random seed i L 78l o
greedyupdate time BB L > TR EZEH T 2D h o7z

R

=27
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8 FE2F FEHN
IHH Bk
(hard/semihard/soft) penalty N—TF, EIN—F, V7 MIFOXRFIVT 1 &
time T L 72 IR ]
iteration PAS £

End Phase-I iteration

N=Fifll# eI Nn— N0k E
PRSP

time = X/Y(s)

HEEOFRIZ X, wesp DFFEBIMHD LT
FTICY B/l 2K T

iteration = X/Y

I EEOFRIZX M, wesp DFFE B2 HHT
FTICYRIBIELZZ E 2 EKRT S

TryCount 7° 2 YL L DY & I3ELOME 2 2 2 THENEH A T 5. &7 T L2zR®kIcY~

VAFoRINET. LTI <) o—4IT7.

<summary>

trycount hard
1 0
2 0
3 0
4 0
5 0
6 0
7 0

* 8 0

semihard

O O O O o o o o

soft iteration time(s)
2284 9796 0.49
2160 5969 0.32
2370 9760 0.50
2298 4029 0.21
2420 9326 0.46
2422 3382 0.18
2297 9574 0.47
2119 7698 0.39

) ONBIFERTICBIBREFEON—F, £IN—F, V7  Mil#OXRF VT 1 8L REM
% BT B0 h o MR CRERRTY. " 3aRMToh TROBVEZELIT. Zoflo
Yity, SHHOBMTCHONIMBIRD RN 2 BRI ET

RIS T, [Result] 7 ¥ a VICKMERESHNI SN T T, wesp FFHDHH ZROMY T

"B =R
STATUS KIFAT—% A, IEHHET L7236 13 NORMAL,

BT L724A X ERROR S s 4

TERMINATE_REASON

wesp DEHREDHE T L7z HH

PENALTY

&

”ﬁ/\"-j—)]/f—/fi IN— F, “t’i/\‘_ F, 7 ]\fﬁ”
FIORF VT 4 BOBHBH I SINET.

RANDOM_SEED

e Bif % Wy 725 o il

=27
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2.6 ARIREAEICHITBHN

LD summsicssibn

REBBEIHREZ W CGad, @, HECOBREEIEH SN TS, TOYE [Progress] T
HELHY7 YV a v COFITRBOBNIRD L HIZH ), RKFOETRLZMHEETEET.

#sol

#1
#2
#3
#4
#5
#6

upper lower gap(%) time(s) 1list mem(MiB)

+inf 84121.2 +inf 2.4 1 68

+inf 85090.4 +inf 2.7 1 71

+inf 85570.3 +inf 3.0 1 74
139000 88862.7  22.003 5.1 190 98
135125 88862.7  20.654 5.2 190 98
134125 89294  20.066 5.4 194 99
134025 89294  20.030 5.5 195 99
133850 89294 19.967 5.7 196 99
129350 89294 18.320 5.9 197 99

cut:
cut:
cut:
sol:
sol:
sol:
sol:
sol:

sol:

44
12

rens
rens
rens
rens
rins

relax

SRR R E T D AL,

o B LWEEM AT b N7z

o IIZEX ) HY50MiB DL 2 L 7-

o ISHHEE L 72

o (IBFILIEHEDM IR O & & 12) YIBRFIm &8 L7z
DVFTNDROFMFrwm- T I E T
ZIHHOFERIZKRDME Y TT.

EZ Bk

#sol FEWL U 72 G AT ] e o M 54

upper H B %o 54l

lower H ¥ BE o~ FHH

gap(%) ETROMSFEY v 7 0=k r57—7)

time(s) R ()

list BRL TV W HROEDE

mem(MiB) fH XEY (XEINAL B)

cut BN L7 UIB P o% GEFMEARREA R TH D, YIBRTFHZEML 72 & ZI2FR)
sol 2 W Lok (e s L7z L ZITFER)

#worker K O worker DE GEFLEERRDSH R D & EI2TFTR)

IAEBRBED A ICHEE 27— ) ¥ B OMEIZOWT, EHERREME oM EOFEFA AT
EhFET. Fo, RAA—Y UL ENET.

=27
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10 28 REHD

Coefficient Statistics (before scaling)

Coefficient range [min,max] : [1.00e-01,2.00e+01]
RHS and bounds [min,max] : [1.00e+00,6.00e+01]
Objective [min,max] : [1.60e+01,4.00e+01]

Coefficient Statistics (after scaling)

Coefficient range [min,max] : [1.75e-01,2.42e+00]
RHS and bounds [min,max] : [1.00e+00,3.44e+01]
Objective [min,max] : [8.60e+01,8.60e+01]
Row scaling range [min,max] : [3.41e-02,3.34e+00]
Column scaling range [min,max] : [3.56e-02,1.00e+00]

WA ENBEHIILLTD 55T,

IRH =t 3

Coefficient range BREATHNZ BT, JEF IR OME O HiPH

RHS and bounds IR RSO T, IEF % T BRIl o0 o #E P
Objective HIWBEBUZ BT, FEF RAREUE DM HE O PR

Row scaling range BREATHINC BT, IEFRATHIADO A —Y) ¥ 7B o> Hi A
Column scaling range  FREATHNZ BT, FEBRFIF DR —1) ¥ FHEOHMIH O HiPA

2= v Ik, HOBE, IR OERICEL SN Z2FETY. B IEFHID A7 —"Y
¥ ZMED 1.0e-08~1.0e-6 DR EXLELAY [1] LZUEBTH L&, ZOEBEY NV AHIETIE 1.0e-08~
1.0e-6 £\ fUNREBE LTHMRENTT. 20720, WEBOZEEO 1T REKE X OB A 1.0e-08
ThrLdHE ETHRIFZ 1] EXTLHWPFEINTLE)WRENEHLZ IR ET. 17
A —1 v Z7ES RIS, HIREROFERGITHELET.

Z4r—1) ¥ 7l (Row scaling range / Column scaling range) AVNE 3T X251, Aor—1) 74+ 7
Yarvkoff iTT s, HEHVIMEICIG X AEMOHN E ETZ LENERINE T,

IO 2 A L7 E, aBBRE ORI AR T O X ) SRS ET.

phase total_slack objective time(s) ite. mem(MiB)
feas. 250.392 0 5.5 0 277
feas. 250.392 0 6.1 1 278

opt. 250.392 -6.01642e+09 24.3 2 302
feas. 2 7.59344e+08 25.2 3 301
feas. 1 7.77003e+08 25.9 4 301
feas. 1 7.77003e+08 26.5 5 293

SR DB BT 2 & A (ite.) T, HIRRNOKRESE (total_slack) & HIMBIEL (objective)
NEDLIIEBRLTVENEFRLTVET. THD feas. & opt. ZZDORETLED & J HEHEMN

NZa7lb BB NTT -8B T L



2.7 BEHIER/AERFRE (wis) [CBIFHHAN 11

BIbNTwadpeR LTI, feas IHENBEOR/AMEEZ B Z 2\, opt. 1ZHWBE D R/ME
(B BVIIIRKIL) 2B hoTWEY. ETURMIBRAON LD, HLREOENFBI b sl
MIHEDOBEZ T L, oBBREERICBITL 7.

WA EHTERFERFRE (wis) [CBIFBHHA

HEAM EFITERD (ws) 2 HW28481218, [Progress] TIHE 5t 7 ¥ 3 Y IZREOEHRALLT O
NHIZF RSN ET.

FrAREE
<problem statistics>
# 0-1 Vars / Total = 400 / 625
# 0-1 Constrs / Total = 150 / 540
# - Set Multi-Cover = 50
# - Set Multi-Packing = 100
# - Set Multi-Partition = 0
# Int Range Max =12
<iteration begin>
# Initial Sol = given
# 0bj = 240.00
# (Hard/Soft) Penalty = 54.00 / 430.00

<problem statistics>TId, FikihF N7RBLRHIEIZDOWT WLS DHEREICK & < EBT 2 1
BFEREINTT. BAEMIZIE, BRI 0-1 ZHR 0-1 HHX0L CEFNBI1TE WLS i
EWHERBE R LTS, 22 TOo-1H#IHXE T TRTOREKA 02 1 TH LB LHFXTT. 0-1 1
¥L, EABER B x +x>2), EATHEAE B x+x<1), EATER B x +x=2)
oI ngEg.

<iteration begin>VPARETIIMIMIOEWMZIRINE . LoBlogE, 1 —W0sdeE L7
(S HMBEAEAT 240 TH V), /N— FHIFER R 54, V7 MFEREIX 430 TH S L HANNT T,

INTNOHHOTRIIKRDO LB TY.

KRR Bk

#0-1 Vars / Total 0-1 ZE DML ) Z R DML

#0-1 Constrs / Total 01 Fil# DAL / Hil# X D AREL

# - Set Multi-Cover EEPEIHIF KO AREL

# - Set Multi-Packing AT HIK O AREL

# - Set Multi-Partition B BRI O AR

# Int Range Max BRERO [ LR - TR ORXiE

NZa7lb BB NTT -8B T L



12 F2E FELH
E. 2N =t 3
# Initial Sol WA O e 52 ) i
"given": L —HHHE,
"random": 7 ¥ ¥ A,
"zero": ¥ T @b
# Obj MW O B B Rl
# (Hard/Soft) Penalty  FIHED /N— FHilRyE R/ V7 il
EiEE
Resources | Current Sol | Best Sol
#Itrs Time(s) Mem(MiB) | 0bj Hard Soft | Obj Hard Soft
1 0.67 250.23 | 688.23 11.00 123.00 | 688.23 11.00 123.00
5 0.75 403.34 | 347.43 3.00 23.00 | 400 0.00 43.00

MR OTHRII R E, FEROBIEBAPEEANTERIICITREN T T, BUEOFEATREHR R, Bk

EA VSRR ER L TWBEDD, BT TR EOH Tl b B\FRIZAT 22 D 2,

WA AR E 5.

o, FEP—ENMBATON ) R BFESEH SN 5 EL
PHEFEN LV EFOROEFH L 20 TT,

R REE LT, SRRSO ERIIH 20 7.

ZINTNOHHDOERIIKRD EBH TY.

BT EF

=27

L wvos 22 E

Arhemsh T ¥, @
AL T Y. R RRRIC L D HRED—

EZ Bk

#ltrs PCAE 5K

Time(s) FATRER (F)

Mem(MiB) ~ * &V i/l (X €A )
Current Sol ~ BUERER P DR

Best Sol i B

Obj ERSIESEe

Hard 2N — )5 5 S

Soft V7 bl SR

MRS NTT FT—FHIEVRT I



2.8 BFHNNMERTIa—UVIBEYIVIN (repsp) [CHIFDHAN 13

Obj = 230.00

(Hard/Soft) Penalty

0.00 / 4.00

Elapsed Time (s) 43.54 / 100.00

#+ H H #®

Iterations 81708 / 191770

<iteration end>

TINT) ZLDHKT§ 5 EFEITRHMP R B EOBERBFRENT Y. Loslosa, BB
fiti 230, /— FHIFEKEO0, V7 MlKERE4 THLEIREFE LTHESRTBY, 7LVIY X
LA DFELFTRERNI 100 B TH - 722 L ATARN T T

INENOHHOERIZKRD LB TY.

Il

e S

# Obj w BRo B BBl

# (Hard/Soft) Penalty  fix RfFED /N— FHlfERE /) V7 M l#E &
# Elapsed Time (s) i LRSS VLR D FEA TR ] / 48 I AT IR ]

B8 FUIRE o0 DS I 8/ #6 PCAEE el 2

30

b

# Iterations

EE) amsinrzzs y1—UY SREYILIT (repsp) [CB1 37

BRI E R T T2 =) ¥ ZTHEY VN (repsp) VW 72H5E, [Progress] TUfix 5127 3 »C
DFTRHEBOBMPDILTO L2 9, HWEKORE L > T2MEOE IR H ) £7.

2.8.1 FETkZI&IVE

<preprocess begin>............. ... ... .. . <preprocess end>
<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 b W N O

(soft) penalty= 13, time= 0.05(s),iteration=

<iteration end>

JHHOEWRIZROEY TY.

NZa7lb BB NTT -8B T L
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EZN B
(soft) RN T S
penalty=1H 1 fili 127 Ml E

time={H 2, iteration=1H 3 {2 : #LBWKER, il 3 RAERIEKL

HWBBUIWNECIE, v 7 MillfE LTHbh w30, HWEKOMHEDS v 7 M ilf &I
ACENRTVET.

2.8.2 WMHENRIJE

<preprocess begin>........... ..o o i i, <preprocess end>
<interation begin>

(objective value) value= 18, time= 0.00(s),iteration= 0
(objective value) value= 10, time= 0.03(s),iteration= 1

(objective value) value= 4, time= 0.05(s),iteration= 8

<iteration end>

HHOEWRIZKROMY TY.

EZN =0 3
(objective value) FERENTIRIET S
value=1H 1 il 10 BB GRwiiEN)

time={H 2, iteration=fii 3 fH 2 : LMK, 3 @ ARMI

LRt 2 20FmRiE, fRFTRE Y VSO E R, REMPETSNLECHNET. 20k, E)s
I I NG W EERIMEILT B EIZBWTHHIFITRL Y VNSO & FFETTY.

XN =aFRasSRRLsgeE (isDetect) O

774V b OIFETIE, FATATHEPE & Wil 5 iisDetect & IT1ZHL 2 HRLAA BT RE) 5 1L
LRI O FEOBE 217V, ZOREEMT 7 A VOB S ¢+ (HRFLIE v
PSRRI & 2 Y 2= 1) ¥ FRIIEY OV SEIIEEIOY . & 2 TH, isDetect BAEATS) L 725540
IR AL

PFOEF VG (EFVT 74 Mo lpsmp & LEF) (Sl -t mimg, 4R (i
WETMEL) TF

Variable x, y, z;

Objective f(type = minimize);

NZa7lb BB NTT -8B T L



2.9 FEIAAEMEREHEEE (iisDetect) OHA 15

f=x+y+ z;

X >= 2 % y; // IIS
1+ 2 %z >= x; // 118
y >= 2 + z; // 118
X >= Z;

y >= 0;

z >= 0;

KRB EETFTVT NS O —7 B THfIRTED ED—2 % Frd: LT FEATA W RIS
LETA, 3XTEG2T 7,z IFELERA. 72, v—7 SN TR 0wRZOFKINITFEITA
TR & TIBERT, BRET S, Lawiadrbod, MERETATRETHLI L D) 7.

iisDetect BREEIZ Z D & 912, FEITATREEDIERK & % > TV B ITDOM (Irreducible Infeasible Set : TIS
EWHEINET) 2AFE LTI LTS, —RICETATRZMEICOWTUS 3EBAEL T4, 2
DTNT) ZALFWREZRYAELDD (FENTURIT0P5) bOERDL LI HRba—1 R
TAZADEAINTVET.

COMEZFEIEI-E &, [Result] THEL L7 T a VICUTOL) RN REINET.

ERROR_TYPE (NUOPT 11) infeasible.
DETECTED_IIS_SIZE 3
(#IIS_RELATED_VAR) 3
INFEASIBILITY_OF_IIS 1.5

FNENOMHOEZHIE, DTOXH by 9.

24 ML RSN &

DETECTED_IIS_SIZE M E N OS I2E TN HIT0HK JEBIRE D A
(#IIS_RELATED_VAR) S IZEHEEFNTVAITIZHEENAEKOK J Dy Rg D A
INFEASIBILITY_OF_IIS IS &K TOEFTA T Rtk JELZI B 0D P
NO_IIS_FOUND_BY 1S #e i J Mo J5 A I HHE O A

(#NONLINEAR_CONSTR.) IS Mt LMD R O REMEAIH % IERIEHIFI %L FMkE o A

ETFWICIERIEORNE TN TV 2GE, IS OEMELZRBIZTE IRA. FOREIZIE, Ny ¥F—
EICIE IS OMIDFERIEH D 72D L 728w A v v —IUHIN, BRI OH S
PERLET. BIRIE KROEFVISHTAIHNEUTOLHIICHD T

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

f=x+y+ z;

x*x>=2*y*y;

1+ z >= x;

NZa7lb BB NTT -8B T L
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y >= 2 + z;

x+y+z > 0;

28 REHD

i

ERROR_TYPE
NO_IIS_FOUND_BY
(#NONLINEAR_CONSTR.)

(NUOPT 11) infeasible.
NON_LINEARLITY
1

(210 ol E et

DMiE, BRI SN ENEDO—RETY.

24 MV ) %

STATUS A LR AR TREDOIRE  NORMAL/OPTIMAL/
NON_OPTIMAL/ERROR
DWITNDEID

(#IIS_RELATED_VAR) S IZEHEENTWVAITICE IS FEE IR O A

FNLEBOK
(#INTEGER/DISCRETE) BRERORE
(#NONLINEAR_CONSTR.) 1S MR DK W g 1S 45 JMikg D A

7 B % IEREHF O %

BOUND_INFEASIBILITY

2R D LT BRI E SR D
LN

AN S WG EIX 0
I b

CONSTRAINT_INFEASIBILITY

il 3o S D e KA

VNS WG EIE I8
&N %

DETECTED_IIS_SIZE

Y (Al | N (W
TOH

11S 4558 LTI oD A

ELAPSED_TIME(sec.)

RELE

SIMPLE O )& Bl R§ ] % &
FHA

ERROR_TYPE

I5—FFLros—RXy
-

STATUS ViN NON_
OPTIMAL % ERROR
DL ERIZHAEINS

FACTORIZATION_COUNT 1THN O 53-8 a1 5 W LD B
FUNC_EVAL_COUNT B %5 D F 1A 111 % W RED A

GAP EFME L TR G BRI O A
INFEASIBILITY_OF_IIS IS &R TOEFTARENE 1S FEE IR A

ITERATION_COUNT

T X AHO AR

N B fwesp/repsp/wls @

METHOD

W L7z oAbk

=27

MRS NTT FT—FHIEVRT I



2.10 EELSERERITELNIAR

17

24 MV 5 e
NO_IIS_FOUND_BY IS # i gl o 5L I 1S ¥ 7€ J Mg o A
NUMBER_OF_ACTIVITIES TIT 4T 4 OB repsp D&
NUMBER_OF_FUNCTIONS B (HBEEz &) o
NUMBER_OF_GENERAL_CONSTRAINT —f%® &l o# % repsp D A
NUMBER_OF_IMPRECEDENCE T SEA T HI# O EL repsp O H
NUMBER_OF_MODES E— FOKRK repsp D H
NUMBER_OF_PRECEDENCE FeATHIR OFEL repsp D H
NUMBER_OF_RESOURCES EIRDREL repsp D A
NUMBER_OF_VARIABLES R DRI

PARTIAL_PROBLEM_COUNT k0 R G BB E 5 D A
PENALTY A Xl & R wesp/repsp 1 FH IRE D
PROBLEM_NAME 4 SIMPLE hi:E 7 V4

MPS Ki{:TITLE O NE

PROBLEM_TYPE

MINIMIZATION (/ML)
MAXIMIZATION (KAL)

RANDOM_SEED ALE D1 wesp D &

RESIDUAL RESEOTRES 53 BR 58 12 /wesp/repsp/wls
DY)

SIMPLEX_PIVOT_COUNT HAARED AE %L HAKZ: D A

SOLUTION_FILE #7774 NDISAE, WHESNZHT 74 VD%

A, BREERREIC L )
%%

TERMINATE_REASON AR T B wesp/repsp 8 H Rf D 2
THREADS WHMLEITIZBWTHE L 25 B e H/i 4 76 12 i
ALy F# VIVN wesp 7 ElEFI LS
TR TV TY AAICH
WwWTHihshs
VALUE_OF_OBIJECTIVE H 1 B EUH FATATE (infeasible) O

Ba, mhEns Hs
DEEIAEE B

STATUS (& [ bRt TREDIRRE ] T
¢ OPTIMAL 3@ ONZ 2B LTS, 2720, 41 BB RELFE—E] O NLP
GEMIEETHEE) - NLSDP GE#IE P IE 2 EaTmEE) 123 L3RR » o N Tnwb 2

EEFRLETY.

¢ NON_OPTIMAL {3 L 6 OB CRFIRERIGON o7 2 BR L E 3. FEME

=27

MRS NTT FT—FHIEVRT I
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ERROR_TYPE # £ L £ 7.
e NORMAL (% wesp,repsp,wls 2SIEH# T L7722 L 2 RIRL £ 9.
e ERROR I3 wesp,repsp,wls 2S5 H T L7722 L 2R L 7.

201 i

DToORERITH)HT, BERNICHNSINIHEREEILEVE)ITRETEET. REHEIR
205D ET.

—2%, KfFA T a > 7 7 4 )V nuopt.prm (ZFEHE T % LTI, nuopt.prm WIZLLF O & 9 IZFER
LE7.

output:mode = silent

H 99—, SIMPLE EF V7 7 4 VAR T % HETY. C++SIMPLE DE, EFNVT 74
WIZU T X H IR L FET.

options.outputMode = "silent";

NZa7lb BB NTT -8B T L



Nuorium Optimizer (ZFELFIEOFMEREZM 7 7 A VW) 77 A VAL ET. a~v K5
4 ¥ C Nuorium Optimizer Z 28 L7238, EFNVSsol L WHET 7 A VHMER SN T,
BARBIE LT, ROBIEIZHT 27 7 ANV ERTHLZEIZLET.

RME =3x — 2x — 4x3

Gt xi+x+2x3<4
2x1+2x3 <5

2x1+x +3x3 <7

x120,x>0,x3 >0

AN =m0

7 7 4 VOFHEE;IZIX

Do
Ho
Hoo
%% RESULT OF NUOPT #1
Dot
Do
Do
Do

EFERENTET. TN 1 HHORBHERTHE L EZRLTVWET. solve) T HENIFER L7255
&, 1l H ORMGHER O 2 [l H LI O KA R M FIR SN E T

HoR AL R ClE, AEHEH J) @ [Problem and Algorithm] 8 X OF [Result] THHE L2 v a YIcH I Eh
LAEE, FAEOHRSHISNET.

Bl zE, LECOBIREZ B AT P 2 higher TRV O, 7 7 A VO BEESIE, RO X
ITZRY E.

PROBLEM_NAME sample
NUMBER_OF _VARIABLES 3
NUMBER_OF _FUNCTIONS 4

NZa7lb BB NTT -8B T L
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PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10.5
ITERATION_COUNT 7
FUNC_EVAL_COUNT 10
FACTORIZATION_COUNT 8
RESIDUAL 3.903545017e-009
ELAPSED_TIME(sec.) 0.02

LREHIE %, HARY simplex TRWAE, 7 7 A VOFETSTIROIHIICHRD FT.
ITERATION_COUNT, FUNC_EVAL_COUNT, FACTORIZATION_COUNT & W9 fTAFRE N n b
) 12 SIMPLEX_PIVOT_COUNT &\ 9) fTIZ HARE O AERIBA TR R E N E §.

PROBLEM_NAME sample
NUMBER_OF_VARIABLES 3
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE_OF _OBJECTIVE -10.5
SIMPLEX_PIVOT_COUNT 3
RESIDUAL 2.340507908e-016
ELAPSED_TIME(sec.) 0.02

FEEBIEIC B TER A TR RICH L7228, /0B e + BARD: simplex % VT
72, FERE RO ME O PARTIAL_PROBLEM_COUNT S S F§. HSHMREHEE17-
7235412 RESIDUAL 23R SNz WOl BEIRIZB W TRl &t GERERZ50E) »REL
TV LIFWVZ%WOT, RESIDUAL DAY HIBIBUEDIE L E 2R TREL E R 550wz TTY.

PROBLEM_NAME sample
NUMBER_OF _VARIABLES 3
(#INTEGER/DISCRETE) 3
NUMBER_OF _FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD SIMPLEX
STATUS OPTIMAL
VALUE_OF_OBJECTIVE -10
SIMPLEX_PIVOT_COUNT 4

NZa7lb BB NTT -8B T L
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PARTIAL_PROBLEM_COUNT 1
ELAPSED_TIME(sec.) 0.01

EEN mo7LozgERTE

T
%% VARIABLES
hh

TR T A REIL 7V T XA EILECBU 2 EBOME, ROZF0 E TR REhTwET.

Dth
%% VARIABLES
Wth

NAME VALUE STATUS SLACK [ BOUND TYPE ]
V# 1 x1 2.5 FREE 2.50000000e+000 [ 0 <= x[1] ]
V# 2 x2 1.5 FREE 1.50000000e+000 [ 0 <= x[2] ]
V# 3 x3 3.51218e-010 LOWER 3.51217955e-010 [ 0 <= x[3] ]

VALUE (& [Z£#fiEi], STATUS & [ZEHMEA ETBROWTIIE L TV E200IREE], SLACK 2%
[ EFRRfED S 04 ], BOUND TYPE (X [0 L FR] 2/RLTwET.

BIZIE, v# 1 O F BT x1 W) AETOLEROME (25) &, ThHATFHRIZH ERIZHEFELL
ZoTwiwZ e ("FREE"), T xRS NAHFOMEE (1 HN) 29R"dhTwEd.

R OIRE L RT STATUS OEREZLLTIRL F 7.

(0

REZRINFI  IRE

LOWER TR AT A CF BRI 2% active)
UPPER BRI AR (CEBREF 23 active)
FREE EFBR, WFIZHfFE L Twawn
REMVD APALERIC X > CTHIBR S L7z

INFS ETRZERL TV

INFS (313 5 N7, RO LTS 5 W Idfl# e EX LTy a5aIhsn 4. MEEE
HIRTTwEEA.

$7 VR S A Va e v B VS (epsp) G2, EROEME, W
IS L E

NZa7lb BB NTT -8B T L
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%t
%% ACTIVITIES
Wt
Bl Z 13,
%
%% ACTIVITIES
%t

NAME MODE STATUS SLACK [ BOUND TYPE ]
V# 1 sourceActivity "DummyMode"  ACT [ 0 <= sourceActivity <=0 1]
V# 2 act[1] "A_does" ACT [ 6 <= act[1] <= 12 ]
V# 3 act[2] "C_does" ACT [ 0<= act[2] <= 111]
V# 4 act[3] "B_does" ACT [ 0 <= act[3] <=8 1]

DX W INH - 72HEIZIE, MODEDT 7574 5 4 MLE &5 E— F, BOUND TYPE 23(7
27 4T 4 ORBRZ) <= (T7T74ET74) <= (772774 ET A ORTHA)ZRLTT.

EEY =07 1 LomsiERTa

Ho
%% FUNCTIONS
Dot

TR E B3 REL 7T VT X EIERIC BT S OB STV,

h
%% FUNCTIONS
Wh
NAME VALUE STATUS SLACK [ BOUND TYPE 1
F# 1 obj -10.5 FREE [ OBJECTIVE (MINIMIZE) ]
F# 2 gl 4 UPPER 1.75611081e-010 [ gl <= 4]
F# 3 g2 5 UPPER 7.02441660e-010 [ g2 <= 5]
F# 4 g3 6.5 FREE 5.00000001e-001 [ g3 <=71

VALUE 7% [ BAE(ofiEi ], STATUS 2% [BIEAEDS E TRO WIS L T 50D, SLACK 2%
[ TRt S D44 ], BOUNDTYPE % [BIEO L TR] 2/RLTwET.

F# 1 OIREBATICIEF L W) HETOBE (HWEE) o (-105) &, ThdrmMLani:
("MINIMIZE") HIWBETH 2 BEI/REINTVET. F#F2 0008 F 217T1d gl L) ARTOHIF
OEDS 4 THY, FRPEBRIZELL 2o TWwAb I & ("UPPER"), HiW T gl 23k & Rzl o ik

THMB B L R LTI AT TS,

NZa7lb BB NTT -8B T L
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(W) AWRENTVET,
BI% (BIK) DIREZ RS STATUS OEMRZLITISRL E 4.

REEZRINFS] K&

LOWER TRRAIFICAFAE (T BRHIF 23 active)

UPPER BRI AT E (CERRETF 2 active)

FREE ETHR, Wb B LTwin

INFS ETHRZERILTYS

TGIN V7 MMF IR 2 ERL L TV v

TGOUT V7 MR DK ZEL, XFVT 4 DBEEL TV 5.

INFS (3Bl 72 P E O B R il L Asg i TR L 2B S T4
7z, PIEEMERIR 2R L BT R O FEROMICH L TR UTo L) s 5

NAME VALUE STATUS SLACK [ BOUND TYPE ]

F# 1 X[1,1] 25.6995 [ MATRIXELEM ]
F# 2 X[2,1] 1 [ MATRIXELEM ]
F# 3 X[2,2] 25.6995 [ MATRIXELEM ]

XN #77 (VOLTR, HHEHBT 3 TAEHRTE

A 20

Wi
%% BOUNDS
%

DBk < ERITIIER D TR EBGIER, F7-

%o
%% CONSTRAINTS
W

25 < FRI MR KO BN E B EHA TN ENFREIN LT

Do
%% BOUNDS
hhh

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

NZa7lb BB NTT -8B T L
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Do

%% CONSTRAINTS

hhh

[ CONSTRAINT/OBJECTIVE TYPE ] DUAL/WGT

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

BOUND TYPE J% Uf CONSTRAINT/OBJECTIVE TYPE 7° [ L FIRD%H |, DUAL VALUE F UF DUAL/
WGT 28 [BOSEBOfE] 2R L TWET.

B# 1 DT T, xt ST LR TREF O <= x1 THDHZ &, FZORNEEMNFIZ0TH S
BARENTVET.

RO EBUEHHRNREH D ETRE L7 D 237 EOHWHEBOLE 2R L TWET.
BOTEEIING, % F7 754 A, F72id reduced cost & HIFIEN, ZOIEARPKEES L TR
WY active D EIRD X ) IZHII 62 ENTEET.

7 7AIVORMEHME IKEE

1E TR A CFRRBIRI 2T active)
£ ERRHBIFICATAE (LERHIFIAT active)
F/FAENE BT, wFhIiZs AL Twin

H ) B D B 2 BB I B B FR I Id F A I S E v,

LR #7711 osG R SR

7 7 4 WIZIE, EFATRERBREIC L > THE SN [EITRTRELHIFR oM A s
nNET. ROEFVIZXFLTIE, UTORDPHT7 74 Mz EnT 7.

Variable x, y, z;

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

X >= 2 * y; // 1I8
1+ 2x*z>%x; //IIS

y >= 2+ z; // 1I8

X >= z;

y >= 0;

z >= 0;

774NV h

NZa7lb BB NTT -8B T L
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Do
hh IIS
T
#2 sample.smp:4 —1*x+2%y

<= 0 (-1.11e-016)
#3 sample.smp:5 —1+1%x-2%z

<= 0 0)
#4 sample.smp:6 INFS 2-1xy+1x*xz

<= 0o ( 1.5)

FREO X2, TS ICEHEEFNLTOMKRoLHSH I ENE T, WHEBICHE-> TBES TV
TOT, x,y,z DMEFFETVEBEIEIREY 5. 0 NEIBHEOLBMOFE (MBI ShE
F) 1B A HIHNROMETT. INFS &~ — 275D TIEBAEOERMEORZEICB VT, E TR -
TWAITTY. IREHLEII LT5L, ISOEREDND, ZIIZHNTWLITDOIEIDVT NI
WHRLET. USHBICKI LA OEROBREII TS ICHEENITOEROEE VRN LD
IHIATbNET. TOBOUS ICHETNLITOEXOEEDS, BEHENINICHNS

INFEASIBILITY_OF_IIS

EWVIHETT.
FAFARMREM DM SN2 56803, FETATREM O & #5258, BBROANHET 7 1 VI
WhEhiy.

EEN #7 1L00\— KR, £3/\— FRNB&UY T MIRETRE

TNT) AL E LTHIFFTRME Y VoS wesp Z HWTWAEE, 7 7 4 VKX, IS T
ZEDTETV WA= FlFy, v7 MlEsHhEnET. REMIY TV Ty
f#7 74 Vi

T
%% WCSP_PENALTY
hh

NAME TYPE VALUE BOUND AMOUNT WEIGHT PENALTY
F# 246 model.smp:83[6] HARD 0 >= 1 1
F# 432 model.smp:91[13] S.HARD O >= 1 1
F# 946 model.smp:119[17,E] S.HARD 7 <= 6 1
F# 7080 model.smp:152[1] (u) SOFT 3 <= 2 1 100 100

NZa7lb BB NTT -8B T L
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F# 7586 model.smp:156([7,3] SOFT 5 <= 2 3 10 30
F# 7675 model.smp:156[21,6] SOFT 3 <= 2 1 10 10
F# 7756 model.smp:156[2,10] SOFT 4 <= 2 2 10 20
F# 7780 model.smp:156[1,11] SOFT 3 <= 2 1 10 10
F# 8293 model.smp:162[19,25] SOFT 0 == 5 5 1 5

ERRO X, N=FlF, V7 MIETHZSN T R2Wb oA IN— Fil#), 31— K
#, V7 MIBOIICFIRINET. &7, HHR0HE, ¥47 Ov—FHARD, £3INn—F:
SHARD, V7 b :SOFT), BUEOM L KK, &, YA b (V7 MilloR), XFL7r1m (V
7 MilFIOHR) ZIRLTWET.

COWNBITIIN— FililfTH % 246 & H Offill#) (model.smp:83[6]) 250 TI 25, ARk 1L E&%
LRIEIELHZVDT, N— FHlFEKOERIEDY 1 THbI L EWbr) £7.

LRETLERS 4 20DH1% (model.smp:152[1]) DHARTDOHZIC (u) & H B DL, T OFFI AT RRE]
KThy, EXLTULOEHPOERTHLILEZRLTVET QL) ERIHLT3 v
EEH>TWET)., ETFREKOTRIGER L TWADTHITHK ORI DO®RIZ 1) EFERENT
T V7 MiRIZoOWTIE, ERKEICEESNY IS e ETH D [(RFVT 4] BdHby
TFEREINET. HRFARBEY VN wesp 1E, HN— F#llF, L In— FHIFOERE, V7 FRFIV
TADRFIVT 4 DOEFHMEZ R/MEL 7
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Nuorium Optimizer @@ FH#E & 7 v
= ) B VA

AR#TIE, Nuorium Optimizer 25K 9 F D T & 2 IR #LIEOHPA L 2 TWAH 7V T XA
ZHIZEL, TNOoOMIBERES2ET. 2, TVIT) ALOREHEDRLET.

A z=saimE—5

Nuorium Optimizer Tlt, LT D X 9 @ LREZIN)HS T L3 TE 7.
e LP (Linear Programming * #7511 [ 7#H)
HIBIE L HIR AT RTHIETH HMET, BEEBLEZEI 2D OTT.
o MILP (Mixed Integer Linear Programming : &£ FERORIE BT R )
HIBIE L HIH N 5T RTHIE T, BEEBEEL DD TY. MIP (Mixed Integer Programming)
EEND Z LB NTT.
e CMIQP (Convex Mixed Integer Quadratic Programming : F4{i &8 5% — UG i )
HRADTXTHIE, HWBEEDS KRBT, BEEHEZSLLDOTY.
e MINLP (Mixed Integer Nonlinear Programming : £ & PRI ] )
fl#XB L CH BB IERIE TRBERZEL O TY.
e CQP (Convex Quadratic Programming : ™ - JK &1} [ #H)
HB B ™ 7 “kB%, HHXB I XTHRIETH 20 (72720, BWHEEBOFZOLEETT
iz BB ORAMEIZEETE S5 b D) TY.
e CP (Convex Programming : ™51 [ &)
HBE, ##RIIFRE R D OPE TR T 375 FETTREEINL T, HWBEEORH 50
ZHETTISMN 2 HEBOR/MUIREETE HHETY. S TREMEMEEEIZVI0ESF
WEY
AR E R EE S EHEREO —E T 2%, SR EDEEA.
o NLP (Nonlinear Programming : FEHRIE 511 [ )
FREDALT, BEERE G R OIEIE R R E T
e SDP (SemiDefinite Programing : }*1F % fiti &1 [ )
15 D1 M % & TR Rl T
e NLSDP (NonLinear SemiDefinite Programing : FERRIE - 1E 52 (il 1 [ )
TR DL EMEHF 2 & A, B2 HRBEE - $l# U & TR HE T
e WCSP (Weighted Constraint Satisfaction Problem : H A fi} & il 7 & [ 7#)
FABHADF TR G2 2 2 XGR T 272010 MEZ ED X HITH Y B TE LRV E TR
ETHMETY. HRFTEBEY VS wesp 12X ) B#HICREEHL 2 EATEET.
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e RCPSP (Resource Constrained Project Scheduling Problem : &JREIHKIf & A7 ¥ 2 —1) ¥ 7 1)
—EDGIRHIFIOTT, hdONIAEDRM - #& THZ 2 JET HHE T, —HROBHE
il (MILP) & LCRtkd % Z & bWHETT DS, Mk AmEEzIT) LEHEHNNE A V2 —Y
VTR VN repsp (W2 & ) B EATWRER AR A T L STEE T,

EEN 7uavzn—g

Nuorium Optimizer lZLLTFTD L) 7NV T) XA %Mz T 3. A Lo@ERIE, 7T XA
ZIETHEICHVET. Ay aNokaE, BEERJIICMETHOD & LTSN b DTY.

e simplex : Hiffi: (SIMPLEX)
FIEETEREOME L LT 256N T2 HIETT. KBUSEEE TN MEICHERIZH Y
T35, WERRKIEACSR E ) FEHC NP L D D ERBETT.
BRERE GBI LTEET 5 L, BRELZ 5BRED (Branch and bound method) & 29
PO THED B LT T, RBEORIED D 2 5% R 3. KHBREICB W TR
RDVEERBEAITIE, "crossion"EFRE L THEEN S D 7 0 A4 —N—%2 W5 ORHEFTT.
dual_simplex : AU AR (DUAL_SIMPLEX)
(F) HAREDSEFATWRE LRI 2 7280 SO REMIC /- &0 B < OISR L, BRI
SHEATRE R KR Z 728D ORI EE T T,
KRBT EIC N LT, () BAREE KL TAENTHL D) 7.
hsimplex : Hif&{: (HSIMPLEX)
PySIMPLE 7> 50N L Tffl 2 2 iR T3, #UEEHEIRIE S X O ZkGEHE IS #EH T &
3. simplex EHIKL T, L) AN—ZABEZFEHLTVWEDT, £ Oy — A THEHMIZEEL 7.
R O AT U CIZ BRI 2B L - MEEZ R O TTERLZ3 v,
asqp © ARHIKE (ACTIVE_SET_QP)
R & TRk, IR 2 T REN I R OB IRE T 1 HABUL EORBBERETIE, —#&
WA R (EPRZRE: (Line Search Method)) 1245 1) F 3778,

o ZRUCHARTHF R OB IEHE A v (/10 BLF) S
o HIBE D~y AT EATHI T 556

WCIRNAEL D SO ERETY. 7o, BEGHEREISHE L TWwb 0T, BEEHDEE
NTVL M T IRGIHMEZ L 2 EDTEET. "cross:on"ERETH I E THEENSD 7 T
AF == VDL ENTELOT, KEBMEICHN L TEMERBEROLZENPTEET.
higher : #IZET M &S H N L (HIGHER_ORDER)
FIEETIEE AL L 72N R T, KBUBE st il 8 ok & L Cldik d Sdi T3, Hifkgke
#w, WERREEARIER T D A
lipm © EAREFRE (LINE_SEARCH_IPM)
— M EHE BT RE RN RIETT. MENNTH D 2 E DD o TS HE IS
BWiEL D S EHETY. WA CHPAOMEICH L THETT.
e bfgs : #= 2 — I > (BFGS_LINE_SEARCH)
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Ho o — b VERHCZERRRICE S CNRETT. Ay 2175 0m P75 & #1175 & LT
FLET. MBI (50~500 ZHUT) 22D RIS H LT tipm & D AR RGE
BhH)FT.

o tipm : fFHHFIRA K% (TRUST_REGION_IPM)

KB & O % &4 — DO IERIL A B B R R N AL T, IRIA VWP o REIC L C
BHTY.

Isqp @ ERRERFRITHED {BR RGETHE (LINE_SEARCH_SQP)

HZ 2 — b R X o TREIREE SR 2 B CKEHERE TS, /AMEEL (50~100 Z8UUT) 7%
FERIEFT RIS E L T E T

BIEIC X o TIIEMIREANRE (lipm) X0 B REMICL VHEORWFLZES ZENTEET
tsqp * 15 BHIEE D B ZRGETERE (TRUST_REGION_SQP)

TR E O TV BRCKETIETY. KB S 0% &0 — RO IERILETI I
BHWREZR TETT. —BICHME L D ET T 2S, MBI X > TEHNAEL D D LEMI,
JOVBEORWVREZEL ZENTETY. ZHOKL D D HRREAZ EHAIIEPEE (tipm)
0L EHELRGEVHY £

ZROE LD HHRREAL WHEIIENAE ipm) L) DRELRLER DD T

Isdp  MRIEF- IE 28 il 5T ] R R S e 3 2 F2 AUk PN i

FIE - 1E RT3 2 BRI AR T, BB - SR Bl 2 HIZMIE CTH
LUENHYET. WETAY v MEBORHEEZITWEEA.

o trsdp © fFTEBIRE 2 F V> 72 FERE 1 1E e 5T ] L3 2 R0 P R

HBI% - ## XU IERIEEAS MBS 2 2 IE g T B4 2 FROF A RETT. XY v b
BBOMET ZRIET 572002, BEEBELZAHLTVWET

o wesp © K TEIERIE Y LN (WCSP)

FARRS (RS Y V] ZVv—TORBIZXL 2 HHFTRMEICTTL27VT) XATT
L3 LS REMRARE L DT TED D AN, KBS LEHEHEME S L, ISR A%
TR GEUR) ZRDBLIENTEET.

BRERORZEGR, HOTXTOLERIC ERE THRAH ZHEICH L ToRARHTT. HIE
B, fRRICEAZRET LI ENTEET. HROEREAIIE H— N, €3I - N, v
7 MK O=ZMEAH D 7.

wls @ HAN & RAREK D (WLS)

PySIMPLE % 5OV LT 2 5 UL T, 0-1 5D A % & Eefilf =R U Tl 2 L %
BIhoTwEY. T0720, FEWERLESTH L VoM FEDOREZHEE LTI, #F
KOZKROMFR - BB RS e TEET. ERIIEBEROAEZRH) 2L TEET
repsp - BIRHIKIFT E R T2 =) v 7 REY VY (RCPSP)

FARKRZ: TR Y Y V] ZV—7ORICE 2GHERFFE R V2= v ZHEICHT
L7 NI ZALTY. BEHKOT, dubbhAEEORE - & THRZ 2 e 3 2 MEO I
REff & BRI RD B Z LT EE T, repsp DRLIBIZH 72> TIIME %A C++SIMPLE D457 7 5
AR TRRT 208X H Y 9. B THHORIMERE S, WER/MUEEZ %) 2 &
HTEET. WHEZHHIBICIEY 7 M, BEZHRDBICEN— PR OAPEHTE T
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5% 4 Z Nuorium Optimizer OER&EEE7ILTY XA

Nuorium Optimizer ® 7 )V T A A1, SIMPLE Ttk 2 HIYRIEL, KK CHURER B X 0%
MEETHWCRABAINZDDEFR—-MLET.

| a3 Pl Ll PP IR

PIFIE, Nuorium Optimizer THU Y $H\v1] 58 72 BOiR @ LR &, Nuorium Optimizer 23 2 TW 5 7

NI X LDMIE—ETY.

EKONEIZ
O ®mbBWELTVD
O #HLTw3
R BB 2 A0 U 7z R 2 % <
ZRLET.
LP MILP CMIQP WCSP* RCPSP | MINLP CQP CP NLP SDP NLSDP
simplex © O
dual_simplex | ©
hsimplex © R @)
asqp o O O ©
higher © R
lipm O R R R @ o O
bfgs O R R R O O O
tipm O R R R O O 0O
Isqp O R R R O o O
tsqp O R R R O O O
Isdp O R¥ R © O
trsdp O R¥ R O ©
wesp O*1 O*! @) O*1
wls O%2  O*2 O*3
rcpsp 06

o X 1IZDOWT, 0-1 BEZER L BT (DiscreteVariable) DA% S EO AR & LS TE T,
¢ X210V T, BEREREGECMEDOAREL ) T LHTEET. PySIMPLE 205N Z & A5T

39

¢ X 31ZoWVT, wis R 5 DIEHIF - HBEESZNZN _IRE TORETY. /72, H—F
fF ey 7 MK OREH) ZENTEET.

e ¥ 422V, SymmetricMatrix Z W TERAL L 72561k 2 &3 T& £ 9.

e ¥ 5IZDOWVT, KETIEWCSP X [V 7 MK - & I/n— Rl - ~N— FHl# A€ S N7z fe

EREGERCRE] 2HL 7.

=27
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31

¢ ¥ 6ZDOWT, RCPSP (X C++SIMPLE DA H Z L TE T 7.

YN 7LauzsomesE
TNITY AL EERET D HEIE,
¢ EFINT 7 A NVHTIRET % )ik
o KA 7> a7 7 4 )V nuoptprm WTIEET % Fiik
DZEODBHY .
FEHICOVTIZ 520 7T ZAD@IREBBL TL X,

N 7ravzsosmsERr

TN TN ZLDIRELRZWRIIATD R WIEEIZIE, AN ENHEONE» L HEIMIZ T VT ) X

LRl 7.

(7T X LOBEERER)

BRA7ZIIVX L HEHEE

simplex BRI TR R 5t

asqp H B RS IERE CRBE e &

higher BRI R CRIE CREER-E S T 5V

wcesp Discrete Variable, selection % 5 »

rcpsp Activity, ResourceRequire, ResourceCapacity % 1 &&
Isdp BB e CRIE CRIE Sl 2 &

trsdp EREDAN I EfERR 2 B

tipm RS

RO XD Y, MBI

- 2
— X

BT HELY) LOHRPEONLTREND ) £

4.5.1 BHEEHHZIN TV SIFRRETERE

MR AR URGEHIEE (CMIQP) Th UL asqp BFIHTHETY . RAEEIEFIEETIEE (MINLP)
DYty, TNVIT) AL EWRIIHIEEL TV RWEFIILI—2 R LET. 20 L) RBEIEUT2
BHALLZEZ W,

o MBI & ML L TR A BERUEETIIRE (MIP) & L T#<.

o BRATTRT0-1 BELEHKTHNIL wesp THEL .

o BHWMEZ WAL L 72 % tipm R tsqp THE< .

4.5.2 BHERHHNZSTINLEVIERIETERE

BROERNE N2 CIERIEEI I E O &, 77 4V F CIRNREIC X 2 EBEEE (pm) &

=27
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%0 925, BHESZRETERE (HWBEBOA KB OWf, FFICERICHART—HK oMK
DEDAD T CEEI I AR asqp BPAM LG E S H Y £7.

IR KA tsqp 1345 TR 2T E T 27 — 23 T80 ETH, RHGER IERIEREL 2 1T
) HETTY.

bfgs 13/MBIEE (50~500 225 LA T) Ao IR DIV EICH LT tipm & ) AR BEDDH D
ES

45.3 OETE-HE

IETHE RIS L CIRERRRE 2 O R —RICEETT O T, R LS MENYTH S
EDLDoTWAEAIZIE (SIMPLE MM TH A0 HEHETE THA) &L LTWIND2DOERIER
EERELTL S, @HEBEIDTEX 5D lipm TY.

WD =R EmmLHseE isDetect

FEAARTMEREER OB 2179 7V T X 4 idisDetect 1%, ETAWEEMEOER & 72> T Al
DMMON, TELRTROLLVBOERELET. G2 ONLMENFEITATREHEINZLH
BIEE) L $5.

KEBUBLECEATARE & g SN72WA, disDetect TERGFHREIMZET 24605 3. £
DEFIZIERFA T2 a ¥ TEHTIZT B LD WHETT.

WA JORF—I\—

FIEET R E (LP) & 2 \WIZ KGR (QP) 123 LTk, Wik (higher/lipm/bfgs/tipm) (2 X -
THOLNZMOERE D LI L THREZEE T2, 7024 —N—LIENE T2 VL2 D
TEET. ABEMEICHL THEORWHZHLIIE IO ESRDERTT

JUAF —=N=%AT) 12D EEDOFEEZRE LK, UTOX)IEELET.
EFNT 7 A4 NMITEER T 5 )

options.crossover = "on";

KA 7> a »7 7 4 )V nuopt.prm (ZFLIR§ 5 ik

cross:on
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KR T a VikE

KA 73 a ~ 1%, Nuorium Optimizer D KMFEEZ X DM HIH T 27200 b D TY. Kt 7
arvaMHTLAILICLD, TT) X A0, BHEROME, ¥TERAOWELREETH
HPETEET.

DTS4 7Y a Y OFPICRRBEN TV RO ORI ) £3

[+ 7Y a % \CREETFY VI SEHHVIEITSRTBOF 7Y a vtk EhTwE .
AT a o TiE 8] LI FIPFHELTWEYS. SN LT Y a VA ET) v 7Sk
CEo TRk T 2R L 2ERLET.

[FEME] 21X, &4 7Y 3 v OME#HHD 2 WIMEOERISFER SN T T T,

o HFEPHIZIZT 7 + )V MlB X OHHIPH G/l - IRl &) At S hCwE§

o HOBMHRICII KR EMOERT 2Btk S F S, [MEEMH] & dH2%AE, e Grh

fifi - I ARAEET) %/ LcHATE AMEEOMEERLET.

o F/ME - RIS [> Bifili) LH20IE, ZREDDREVEZRL T, BIZITHRMEA [>0.0]

EoT0RLaIE, 00 XD dREWHAELLZLERLET.

I smt oy s vomEsiticonT
KA+ 7y a v oOREHEE, BTV Y ITEREDLVIIKREL T a7 7 4V nuoptprm THR %

DFEF. KETIIRHEL T 927 74 )V nuopt.prm TORENE, ROKET) vV SETORE
HEOZREEFTHHL 4.

5.1.1 KREEA T3> T 74)Unuoptprm

KA T a7 74 Vid nuoptprm &V ) ZEITRITNIEZLR D FHA.

KA 72 a7 7 A VOEEHDITIE begin, HEDITIE end THLLENH) 9. end DEIIL
FTUAT LTI RY) A, ROFNE, FITMBIBESIZIN TRV, ROMHELRKBES T 3
Y7 7ANTY.

begin

end

begin & end DMK RFEA T2 a Y OREERIT) TENTEET. ROPITETNVITY AL
L CHAREE simplex Z48E L TWE .
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begin
method:simplex

end

KA T2 a d:TERL, =CTHRETLHIHEDLDN . ROFITIE, FIEM%E2 1002 1ITREL
TWwWET.

begin
crit:eps=1.0e-12

end

KA 7T ar 77 A NVHPIIEEMAR—ZAZBEEANLIFNTE T, koL, EiLos) &
CHEEKTTY.

begin
crit : eps = 1.0e-12

end

KEF T ar 774 NE, BHROKRBLE T a v EIBETHEDTEIT. UTosITiE, &1k
Gtz 1074 IZRE L, 7T X LITHIEET SN R higher X E L TWE T,

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

end

THONPMTAS VAT, TOMHIAAL ML THHILEZHIRLTT. HIRITROBITIE 34T
H @ method:higher A¥itAATN T A.

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

end

KA T2 a v 7 7 A NVTRET HIEITIZBEEL/INEDIE 2,

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

D &) HFEH/NIRFEDPF I N T I

KA Ty a v 7 7 A VAR ENTg G, BEERNZIEKEA 7Y a v 7 7 A VERGAAATL
CEERTAYE—VENENERINTT. *%ﬁf&ay774w¢®$a,:xybuﬁﬁé
nE9. DML, KBEF T2 ar7 7 A 0aEArENGE0RIIBITT.

Rt 7> ar774L

begin

maximize

NZa7lb BB NTT -8B T L
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method:tipm
scaling:on

crit:eps = 1.0e-8

end

e )

<reading solver option file: nuopt.prm>
nuopt.prm:1: begin

nuopt.prm:2: maximize

nuopt.prm:3 method:tipm
nuopt.prm:4: scaling:on

nuopt.prm:5 crit:eps = 1.0e-8
nuopt.prm:6 end

5.1.2 PySIMPLE ¥Za7VICHIFDKREATVaYy

£ ¥ 7 57 PySIMPLE T~ 5 2D options B Z AL CTREF 7> a v &FELTT. #
HE PySIMPLE ¥~ = 2.7 )V [3.6. Kf#+ 7> 3 » | (https://www.msi.co.jp/solution/nuopt/docs/
pysimple/guide/options.html) % THE L 7ZE W,

5.1.3 C++SIMPLE ¥ Za7)VICBIFDKEXF T3>

E7Y ¥ 7 il C++SIMPLE Tid options 241 L CRIEF 7> a Y &2ikE L £§. ##lllid C++SIMPLE
Y= 2TV [82 KA T a v (https://www.msi.co.jp/solution/nuopt/docs/SIMPLE/html/
08-02-00.html) & TH#% { 723\,

¥#IZ, options DA Y XD 9 B, C++SIMPLE Z 55 F D4 7 3 Y IZB L Tid C++SIMPLE
RZaT Ve ISRV,

o options.noDefaultSolout

o options.noDefaultSolve

e options.outfilename

o outputExpression

e outputParameter

5.1.4 RSIMPLE ¥XZ—a7)VICHBIFDKREF T a>

E7 ) ¥ 7 5k RSIMPLE TlX Y%L nuopt.options() Z /- L CRfEA 7 a v 2kE LE 3. ik

p=(111

NZa7lb BB NTT -8B T L
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RSIMPLE ¥ == 7 )V [8.1 nuopt.options() #ffi> T NUOPT # h A ¥ %4 X§ 5| # TBELEE W,

RN ssarmaovay

AREITIE, KTV T) ZLNHMAFE L VRIS T2 a VIZOWTHH L ET.

5.2.1 RBELHEICDIIDEEER

F7vars

EFUJEEMmuoptprm FT a3 H i
PySIMPLE Problem.options.method ¥ ~ RV
C++SIMPLE options.method CFFIME
RSIMPLE options.method pra= YL ;|
nuopt.prm method:[value] SCEFHIiE
X E (B8
gLt CEFHIE PR
77 4V ME  auto Method. AUTO
it 85 B {auto, lipm, higher, {Method.AUTO, Method.LIPM, Method. HIGHER,
tipm, bfgs, simplex, Method. TIPM, Method. BFGS, Method. SIMPLEX,
hsimplex, dual_simplex, asqp, Method. DUAL_SIMPLEX, Method.ASQP,
Isqp, tsqp, 1sdp, trsdp, Method.LSQP, Method. TSQP, Method. HSIMPLEX,
wcsp, wls, repsp} Method. WCSP, Method. WLS }
XFIE 2RI B
auto Method. AUTO fifidi % FB) CREINY 5
auto D#F  Method. AUTO DIAd  F/EMH T 2 8 IRT 5
B

o ANF 7 g VMEAT auto/Method. AUTO D3

FRMEEHBTRRLIT. AF TV 3 U

2% auto/Method AUTO N DI EI1ZIBE SN/ ETHEZ EIRL £ 7.
e REMEMLE (TNTY XL) OMISIELTERD $7.
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37

asqp Method. ASQP AR (+ A R )

bfgs Method. BFGS Hoa—pUE

dual_simplex Method DUAL_SIMPLEX  BUGf Hi{k:

higher Method. HIGHER FTES w10 5L P R

hsimplex Method HSIMPLEX AN — A AR

lipm Method.LIPM IELRRER R R

Isdp - MR 1E S Al T 187 RS 9 2 32 Bt P i

Isqp Method . LSQP ELRRER SR % A L 72 Bk R

ICcpsp - BRI E A Y2 —Y ¥ FREY VA

simplex Method.SIMPLEX HARE: (+ 0 BBE )

tipm Method. TIPM 18 BRI R

trsdp - RN & O 72 FEROE P I a3 %
FBUGF N R

tsqp Method. TSQP fEHHBEI 2 R L 7238 Ok kGl

wcsp Method. WCSP wesp ¥ 7 —H—F

wls Method. WLS HAN S JFFTIRFETE WLS

o KA TV a METIRE I NIE L 5 2 S NTRELREORBIIF G L 2 WiEEIdD 7 —
E4D T, BIRIXIERIEZRT MRS AR (simplex ) 22§ A LUTOL ) 2T T —
Av—UHRHINIT.

(NUOPT 15) simplex/asqp misapplied to NLP.

522 RIEOHEN LR

F7vars

5 Y ERmuoptprm ATV 324

PySIMPLE Problem.options.maxIteration
C++SIMPLE options.maxitn

RSIMPLE options.maxitn

nuopt.prm crit:maxitn

=27
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EXEfE
i B
F7 4V M -10
e/ Ml 4 1) PR
K AE 4 1) R
@ =k
<0 EHEDLVIZHBRE
0 AR = 4T I\
>0 TREMZXENBERET S
EE3 |

o (IR & LTH A ISR O D ERTY

o ENBEZADMEITEHRET S L, MHIED L VIZHE R ESINE Y. MR, WHERIC
%% HEIRESINDZOWT IR 2038 L), HERESINLLERZTOMLRRY
ESe

5.2.3 EtEHE LR

F7vals
EFU U EE/Mmuoptprm F T a3 H
PySIMPLE Problem.options.maxTime
C++SIMPLE options.maxtim
RSIMPLE options.maxtim
nuopt.prm crit:maxtim
HREME
it R
F7 4V ME -1
/M -1
KA At 1) B

& =k
-1 A IR
>=0 FIEFEMLEE ()
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B |
o (EIESME L 2 HEMEIGH LRZ @0 £, R LEH R EM L BT % LEMAEMEILL
$9.
o FHHEIREIIE CPU MR Cld 2o < SRR CTERUIS N 7.
o BUOED R E E N &I TR E 2 0 5.
e KAT Y a VMERZIEDETRE LG TY, 18E S NFHERE R FIR % #5138 2 T
LT 25E0H)ET. ZOX) LR T IHEEINET.

o FHEL L RREME CHROBILIFLEAMFIE L7235 ETH, TORMME T 2 LEY¥ D L5503
HVFET (BONLFETRMEHT 7 A VI 55). OB TR % 2
TAGENHY Y.

o B ALIFEIC B W T, FHARHBEEOHERRDS 2 WEICBWTREZE L TWwa 55
M Y.

o WHMLIBL DY G, ETOAL Yy FAMFILT 2D 2L E B H ) 3. 20720
EIRIZF ==~y FPELDGE0H Y £7.

E L EREEREEREOFAERMICKREZBELZY D 5561
nuopt-support @ml.msi.co.jp T TIAHH 72 & W,

5.2.4 REFEEROFRTHIEH

F7vars

EFU U EEMmuoptprm F T3l H il
PySIMPLE Problem.solve(silent=...) Ef4{H
C++SIMPLE options.outputMode P
RSIMPLE solve(trace=...) ISRV
nuopt.prm output:mode pa=l
X (E
i pa=l B il
7 7 %V ME  normal True
fifi i {normal, silent}  {True, False}
X=3| Hf4fE (PySIMPLE) XEffE (RSIMPLE) &bk
normal  True FALSE RIATERD IR EAT
silent False TRUE KRIBIEIRDOFIR AT DRV
FEim

o K47 a VT "normal" (PySIMPLE T True, RSIMPLE Tl& FALSE) % i%# T % &,

NZa7lb BB NTT -8B T L
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BOBALRTH A TR IS AR NS FR I E . MW SNDZNFIEFEICLTTY.

e Nuorium Optimizer D/ — ¥ 3 ¥ [§#H

o ZH DR MK X D B o R G i

o FBEALET R D HEH:

o FBALEHR DORER
o KF T 3 VMET "silent” & iXET b & RKFFHOITRVHH & 5.
o KF 7V a ViR BALFHROZRIME 2T wE . 7Y VI FHEKOER (774
Dt AAHRFTRE) ZHHICTELVEELH ) TTOTIEEL 23,
o I ALEIRIZB VT AN OF =N =~y FPREVEEIE, A4 T Y g TERZ ]
TAHI LI DEFRRZEMTELHLE60HY 7.
¢ PySIMPLE IZB W Tkt 72 3 ¥ Tld 7 < solve FAEDT | # silent TEE L 3. FEAIIE
PySIMPLE ¥ = 2. 7 VT ZHR L 728 »
¢ RSIMPLE I2BWTIEA 7 3 ¥ Tld7 < solve IR D51 %L trace TREL 9. #EHI
RSIMPLE ¥ = 2. 7 )V CZHER L 728 W,

525 Ry—UvI

F7ars
EFUCYJEE/Mmuoptprm FTal i)
PySIMPLE Problem.options.scaling ¥ ¥ RV
C++SIMPLE options.scaling LFHE
RSIMPLE options.scaling LFHE
nuopt.prm scaling:[value] CFFIME
REME
it pa=l YRV
774 ME  cr Scaling.CR
it 45 PH {off, on, minmax, cr}  {Scaling.OFF, Scaling.ON, Scaling. MINMAX, Scaling.CR}
fig B
off A=Y ¥ TR TD %W
on minmax & Sl

minmax min-max A7 —1) V7

cr RBATHI IOV T, FEFEROMIHEDO XD 2 Fefl 2 /ML %

EES
o i BALEH R AR L CREICEES 5720, HIUBE, #HN, ZRICeBEtREL S
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WAEHAr—1) ¥ 7T

e AKF TV a VLo TAY =) Y T OMBHAIRET S ENTEET.

e KF T a U MEE off IZTHIEICLY, AT - Y TERBIFLILDBTEET. AT —
VI o THEDERE LT ETREL T — 22 LT A6 1E "off" 127 5 RS
DMENHN T

e KA T a Vix "on" £ § 5 & "minmax" &FXE LG LS MR A=) YA IN
9.

o K7 a VMEE "minmax" £ F AL "min-max AT =V V" BEEINFT. BRETHO
FATEINIO VT, FEFEFROMAE D KAE & /M & ORMTFEIGHT 1127 5 & 9 12
INnE9.

e KA T a UMlik "a" £ F AL "Curtis-Reid A7 —Y ¥ 7" BREINF T, REATHIEMAKIC
DWW, FEFEROMMEDONED 2 FMZ RN D L) A= Y IHfEENET.

o 2 —1) ¥ OHEMFFMIZOWTIX [20] @ [7.2 Scaling] # THE L X,

5.2.6 FTAOHEMERRHHEHE iisDetect

A7 a

EFVU I EEMmMuoptprm AT a3l F il
PySIMPLE Problem.solve(iis=...) Ef4fl
C++SIMPLE options.iisDetect LR
RSIMPLE L -
nuopt.prm params:iis pasl
EYE fiE
gl XFH EAAfE
774NV on True
i i PR {on, off}  {True, False}
X753 EhfE B
on True FATA T BEME 2 I B RE 2 B E 9 5
off False FATA T ReE ZE R IR B RE 2 B L 2 v
FHim

o FATAT] HEE 2L A% 1B iisDetect I3 FEATA T RBEDIEK OEEKR 2TV T
o LT ORIz BTl disDetect FEREIZENIEL A

ewcsp ¥ 7 —H—F

o BIHIRN & 2 ¥ 2 — VR VS (repsp VW N)

NZa7lb BB NTT -8B T L
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o H AN X JRFTHRERTE WLS

o FATAT REMEZLRIR AR BE iisDetect 13V 7 MilFZELET NV TIIEEL A,

o FEATANT HEVEZE AR I AR RE disDetect 13, KBRS TEEE) S 7235 G 2 23 2 W hgk
BHDFTT. TOLEEIIART T a % offfFalse ICRET A 2R L 9.

o FEATAT R M BB iisDetect @ M JIIZ DWW TIE [2.9 FEATA W Re 4 2 R 5k Y A vk
(iisDetect) D] &2 THHE 23w,

¢ PySIMPLE {235\ Tid iisDetect BEEEIZ A+ 72 3 » Tld 7% < solve BELDOF 1 iis TRRE L
9.

0 2.9 FATA W MR E MR ARAE (iisDetect) O]

EEN wsaRUmRs Rt EaRREL T3 Y
ARETIENRE RO BR ZRETEETHR L RKIFEA T2 a IOV THHR L 7.
UTIEAHCTHLR L % 5 E—5BTT.

o PR (higher/lipm/tipm)
o BIX WGETHIE (1sqp/tsgp)
o FIEE AT S (sdp/trsdp)

5.3.1 FIEtEERARRED SBIEFRENDIORT—/\—

F7ars

EFUJE&EMuoptprm FTT a3l H i
PySIMPLE Problem.options.higherCrossover ~ FLA%fil
C++SIMPLE options.crossover LFH
RSIMPLE options.crossover P
nuopt.prm cross:on P
B R ]

g SR EABAE

77 b off False

it 3 B {off,on} {False, True)}

X=F35 HfE Ehk
off False WARKEAD 7 0 A F —N—2RE L v
on True HAKEAO 7 0 A —N—%8H7T 5

NZa7lb BB NTT -8B T L
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#Fi

o KA T a YidMEE UTHIERTIE ML (higher) ZEALZLEDOATHA T

e AF TV a vTid, MIEFTHHE AN AR (higher) IZX o TIRONAMOEHEZ S LIZL
THAEZREHTLIENTEET.

o MUERTI N Chigher ) "CHAORBUBL 2 MR N A HUAKTE & LI L TR 5 (2B
B, ERZRLIEPTEIRA. AT T a v VB I LI YNRETHELN
RN E LTHMREZ T 2 L) [HAREANO 7 0 AF —nN—| 27§52 L
HTEIT.

o REUEHUERTHBE CHFERDPTI LTV W2 RLEOYE, K+ TV a Vi
MTY.

R
o 5.2.1 HEALEMEIC 31T % %R

5.3.2 ARERUZRRZRETEEICSITD KKT RHFEEF LSRG

F7vars

EFU U EE/Mmuoptprm FT7 a3l H

PySIMPLE Problem.options.kktEps
C++SIMPLE options.eps
RSIMPLE options.eps
nuopt.prm crit:eps
EXE fiE
it FEHUH
774V ME HERE
2N > 0.0
TN 1.0e-4
fig Bk
R BN ORES T EMZ Tl - 72 6 R Z 1L %
B |

o WSRO IR —RGETRIC BT RS LT B il St o 5% 24T,
o WS DRAENA Y T g VELLTIC R o728 &I12
PR TLET.

o TT7 AN MTIE, BHEZLICNETHERESNT .
o BUEETEI BN KL (higher ) Tid [REMEMORE] KO BT ¥ v 7] ORE W

. RTEDPOR L7z & A 7% LTRAE

NZa7lb BB NTT -8B T L



44

B558 KBATVavR

T OMWENAERL T2 a MELLT I ko 123E, RERHREZRTLET.

5.3.3 Matrix Free Rt EERAARECSIF DEIL—XRAENZREETEL

F7vars

B

E7 ) > JE#EMmuoptprm F T3k

PySIMPLE %L
C++SIMPLE options.mtxfree
RSIMPLE %L
nuopt.prm linear:mtxfree

it pa2]l

774 ME  off

it i A {on, off}

& =Pk

off L THEERZ LW
on JRETHIREZT S

o AT a ViFREE L CTHIERTIE N AL (higher ) ZBAZHEDATHRTT.
e KF T avEAEMIL, KEETHIREET LD E, WREIIBWTHERTINEZ KD S
72O WAL — R R % BAEE (7 ) a 7852 mE) 2HWTRESET
KA T avEANITAILIZEY, AEVHHRBZIKST I LN TELURENDH Y
S
o KA TV a VIETRlORIBRSENE S,
o HAKEAD 7 0 A+ —N— LT AHI LN TEEEA.
e ERDTHOFEINTVARVWEYK (HHEE) »H25G3HHTEIEA,
o FEATAWEEVE B RBINIBERE (iisDetect) LT 2 ENTEXTHA.

o 5.2.1 HBALEHEIZ B 1T 2 R

N sszmsrmt7vay
AHTCIEMIEETHNE (BIEETRREI N 28) O—2TH 2 HAKETHR RS 7 3 »1C
DWTHHL 7.
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UTIEARECHR L %2 5E—5ETT.
o BRI (simplex )

o HRNHIFE: (asqp)

o A% — Z HiK{E (hsimplex )

54.1 FEHFRITAUREMHIEE

BIE
o FABEFELT W R E il
F7ars

7 > I Efmoptprm 47V 3%

PySIMPLE Problem.options.simplexPrimalTolerance
C++SIMPLE options.tolx
RSIMPLE options.tolx
nuopt.prm simplex:tolx
REME
gz FER A
77 A4 ME  1.0e-8
B/ M 0.0
YN 1.0e-4
B E%
(B ERRUTO W TR FREREMOMMA T LT 7 ATk WiEd 2
B
o KA TV a VMEIFTAERD b RGESCH E K Ol AGE RO 2 BIE T, ABHEICH
25 ETRERIALT TV a VEUTFITHESINTT. HHKXCHT2EXD AL T
Va MEUTECTHAESNTT.
o A=) Y ZWEMBROMEITN LCHE ST
R

o 5.4.2 BONZE 89247 v] etk fi
e 525 A=) 7

5.4.2 IHEHER(TOUREMFIES

B=
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o MO 28 B4 T v] Btk oo ) 22 il
A7 as

EFU T EE/Mmuoptprm FT7 a3l H

PySIMPLE Problem.options.simplexDual Tolerance
C++SIMPLE options.told
RSIMPLE options.told
nuopt.prm simplex:told
EME
il eS¢
774V ME  1.0e-8
e/ IME 0.0
LN 1.0e-4
f& Bk
FEEME B ERIZOWT E T REBEMOFMPAN TGz L Tz 5 FE TR L HET 5
B
o AF T a MEIZAOS LR D LT RRGERCHE BT A BIET Y. ZARMEIZRI Y 5 LT R
BIdARA 7 a MEUF I THASNTT.
o TABOFATWREIEFI @M & WAk, A7 —1 ¥ ZEHABROMEISN L TEH I I T.
3pES

o 5.4.1 EZERIAT AT REVEHI E iF
0525 A=) T

5.4.3 B{FEFESEIR (88X hsimplex Dd)

BIE
o A/N— Z BRI BT B FHARE: - Ao HLARE %2 BINT 5.
F7ars

EFVUJEEMmMuoptprm AT a3 i
PySIMPLE Problem.options.hsimplexMethod ¥ ~ RV
C++SIMPLE L -
RSIMPLE =L -
nuopt.prm hsimplex:method R
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HREME
it} Bl > rARv
77 4V ME -1 HsimplexMethod. AUTO
e/ ME -1
N1 1
il 86 P - {HsimplexMethod. PRIMAL, HsimplexMethod.DUAL, HsimplexMethod. AUTO}
BRE >R Bk
-1 HsimplexMethod. AUTO fif3: hsimplex (2B W TR HEI®RINT %
0 HsimplexMethod PRIMAL  f#{% hsimplex (28T FHifRZ 2 #IRT 5
1 HsimplexMethod. DUAL i hsimplex (2 35\ TR Hifk i & 8T 5
EES

o A/S— R HUA: hsimplex “C13 A HLAH: & BUH B0 “HERAD ) £ ¥
o BRI E T (1) EATTRME KD, TORRENEEH2THERKLET
o AR T () JATAIRERR R $9°K0 2 2 LIS LI A, BUEATITIEE & 2
Wako, Z0% (X) FATIRE 2 MERRLTT
o KA T Y 3 VT L) FE RS — RUURINC B B R & B E )Y A S
ZEHTEET

BEEN % wesp 99—9—F (wesp) [CEREREATY 3

A CTIXFED: wesp ¥ 7—H—F (wesp) THIGREL 7 a VIZOoWTHHLET.
o i wesp ¥ 7 —H—F 3K B TEHLETHRT 2 T h—2KRDDL L) FEET, ¥
GREHERODLDBDOTIEH Y THEA.
o fft wesp ¥ 7 —H—F13 [HIFWFTR7 = —X] & [V 7 MillkERRME7 2 —X] TRFEL
9.
o [HFIFTR 7 ==X &, N=FXFNVT 4 RFLIN=FRFVTAHPFKoTVDHET 2 — X
T9.
o[ V7 MillKEKIRMET7 2 — X1 1F, N—=FRFVT A RPEIN—FRFVTA4H0EL
72¥FV 7 MilKER 2 R/MLT S 72— A TT.
o [HIFFER 7 = =X IZBVWTN=FRFLVT A RPEIN—FRFVT A0 HRDbE, [V
7 MR EORAME7 = — X ITBATLE T
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6.5.1 ##% wesp ¥ T—Y—FICHITBEHT— RiE

A7 as

EFUJEE/Mmuoptprm F T3l

PySIMPLE Problem.options.randomSeed
C++SIMPLE options.wcspRandomSeed
RSIMPLE options.wcspRandomSeed
nuopt.prm wesp:randomSeed
EE fiE
i PR
74V ME 1
/IMiE 1
KAE Tl R
f& Bk
EEM W wesp ¥ 77—V —F 2B HEE Y — MiE
EES
o i wesp ¥ 7 —H —F TR AR CE B EZ ML E Y. A 7Y g VETEED
V- MEZRETS ET.
o M wesp ¥ 7 —H —F TRAPIBARAMEMICEONLMOREITEEL . MKz
EHTDHIEIZE-T, LVRVBEFELNIYERH) £7.
3PS

© 552 ¥ wesp ¥ 7 —H—FII BT B AATIEL

5.5.2 f#% wesp 9 7—H—FICBIF B 1TEE

F7vals

57U JEEmuoptprm AT 3%

PySIMPLE Problem.options.tryCount
C++SIMPLE options.wespTryCount
RSIMPLE options.wcspTryCount
nuopt.prm wesp:tryCount
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B E (B
# R
F7 40V ME 1
R/ MiE 1
1IN pial e
& B
>=1 fRE wesp ¥ 7—H—F BT HRITRIEL
EE |
o D wesp ¥ 7=V —F TR EZET T 5 2 LI o TREICE SN DI EALT 5
DB FT. WL T AL 2 2 LRI 2 LS K o THORFE
m EAIfEE N E T
o AF T a MR TR B R SN 3RE L7, R A S L B L
BAZEL, 88 LB ZTRBEZITVE T, ZORTREBIFL DI NET.
B

o 5.5.1 i wesp ¥ 7 —H—FIIBIT B EE Y — ME

5.5.3 % wecsp 7Y —FICBIFDRAL Y FELR

==

& 78/nuopt.prm

F7varsk

Problem.options.threads

options.wcspthreads

=L

wcsp:threads

F7oals
EFULYT
PySIMPLE
C++SIMPLE
RSIMPLE
nuopt.prm
FEE

=27

# R H
F7 4V ME 1
/M -1

fic K AH 1] BR

MRS NTT FT—FHIEVRT I
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B EB%

-1 WY R ALy R BEINICERET 5
0 H—DAL vy FTEITT A

1 H—DZAL vy FTHEITTS

>=2 RESNZMEOAL v FETEITT S

o il wesp & T —H—FILFVLIL 24T H T L AT E, 57 2 WHMED SR 2 ML TN
3. EEMLTOBHRORLY LY GERE) EH) FEA. ZoOBFPREIZLY, VT
IT7EBCBTHEEGIT 2R LTI 2N TEE T,

o AF T a VHIZREE wesp T —H—FICBUF A WFILBEO AL v FEER GEyI%
) ZEDET.

o RKfFA T a i AT L &R THRALEY. Pl GIEmEE sm, 2Ly
FEER%Z 2 IS ET 5858, C++SIMPLE T TO X IR L 5

options.wcspTryCount = 8;

options.wcspthreads = 2;

FROXICHEEZTHILICEY, BAL Y FTRITHEE 4 (=8/2) H&$HHEST
WirbhE .

e MEIRIND AL v FUT, FATT HRIHEBOYH I THEUTERY £ 3. AR LVFAL Y
TAYTHMCE V@RI THEOMHITHEID B E L Lo TVRILERH Y 325, &
DLGESWHITHEIUTICHRET 5 I e HRINET.

e RRIFA T a DT T AN MEIZ 1 Lo TS0, WHHLEARNCT HIGE1E 2 D
FofEZRZRELTLZE W,

© 552 ¥ wesp ¥ 7 —H—FII BT B AATIEL

5.5.4 f&ZX wesp ¥ 7—Y—FICHIFBHNFRE T T —XIC BT BEEHE LR

F7ars

EFUJEEMmuoptprm FTT a3l

PySIMPLE Problem.options.wcspPhaseOneMaxTime
C++SIMPLE options.wcspPhaseOneMaxTime
RSIMPLE %L

nuopt.prm %L
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B

5.5.5

i3] R
F7 AN ME -1
b ZIN -1
LN i ) BR
g E%
-1 o 1 R

>=0 HHTLET = — DGR R (3)

o RAT Y a VERBGELIHE, N—F - RINCFRFUTAB0IIHD, HDVIEREE
L 72 R4S L 72 B CRGBIERI 2T £ v b Sh, Z0d & TAMEMI LR ( maxtim )
TE L7 OWRRZIT VT T

o BB AV Y PLEBROBERIE, N—F - EIN—FRFLTF4OFNYLEOUFE L
Db, V7 ERFLT 4 OSEFHIEL i ET.

e HDHEDHHAREBLAZBRIIN=F - EIN=FRF VT APEETLILIZHVED
o TOALHBIIH LTAF 7Y a YEFHNTAZILET, L)Y T EXFVT L DHASW
RO ND RS ) 7.

f#E wesp ¥ J—Y—FI(CHT DB EFRE LR

F7ars

EFU U EEMmuoptprm FT7 a3l H

PySIMPLE Problem.options.wcspPhaseTwoMaxInterval
C++SIMPLE options.wcspPhaseTwoMaxInterval
RSIMPLE L
nuopt.prm =L

i R

74NV ME -1

B/ M -1

NI ) R
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& =k
-1 IR
>=0 fFEPrMbEEIERER LR ()

o AF TV a VERHIRITR 7 = — XD TRNPLERE LD T, T4abb, N—FXF
VT A RFEIN=FRFVT AP0 R TZEKBETHIICRD £,

o Kk TV a VEIREHHRET AR O LR D 3. V7 MillREKRAMET7 = — X
WZBWT, BAFERSINTHORHEIERIARLY T g MMzl s 5 LEtEE#RTLET
o KF T v a VMEPADYEE, RES BT ERHIC ERERES I EA.

o RBUBERTEIZW LT wesp ¥ 7—H—F 2l § 5 &, GHERMOBEY) %3 EDH L WiGG
BHVETH, KX 7T arz2lub I el o TRKICHEZIT) 2 TEE T

5.5.6 f#ZE wesp ¥ 7 —Y—FICHIFDIHRED SDEE

F7vars

B

EFVU I EEMmMuoptprm AT a3l # il
PySIMPLE Problem.options.wcsplnitialValueActivation — FLAZ i
C++SIMPLE options.wcsplnitial Value Activation P&l
RSIMPLE L -
nuopt.prm wcsp:wesplnitial ValueActivation P

g R FARE

T7 4L off False

it i A {off,on} {False, True}

X=F35 HfE Zhk
off False PEED S DR ZEHII L 2w
on True OIME D 5 DREZHTT 5

o T—HIFEIZ X AHUEDN D wesp DIREE A Y — N T AP B ERETHAIENTEXET.

e KT T a vDF T 4 ML off/False & 72> TWA2®, T—HFREIZ X B0 MEDS
WFE XY — MT YA EHRIC on/True (FRIICT %) LWVWIREE T HLEND D
9.
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o i wesp 7 7 — Y —FIIBIT HETHIEE 2 DL EICERE L 2GE, £ ToRZBwTL—
FIRBEICL AWPMHEIHEFEZHEL T T
o EFIVHEERA R (DiscreteVariable) % & Tpa, A+ 7Y a VMEOBEIEH SN T T,

0 5.52 ffiE wesp ¥ 7 —H—F BT B AATRIEL

BN =i wis cassREt 7Y 3>
KRETIREAN S RITREE wis THRI KL 72 3 Y IZOWTHIL 5.

5.6.1 & wls CBIFEIAEUELIR

FT7oals
EFVUJEEMmuoptprm AT a3l H
PySIMPLE Problem.options.maxMemory
C++SIMPLE =L
RSIMPLE mL
nuopt.prm wls:maxmem
FXAEME
il HERUH
74V ME -1
/M -1
1T PN T ] R
g BEB%
<0 AR
>=0 AEVYHELERE (MiB)
EE |

o AF TV g MEIIRE WIs IZBWTIRARAE)EZHIBEL .
e RKF TV a MHIEMIBHMNTIRELTT. BlziF1024 2 35¢ 1GB = ERETHILE
HRL, AT REII1GB 2B A1 E T 2EIRELET.
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5.6.2 f#% wis [CBIF2BHEHOEIEE

A7 as

558 KB\ATYaVERE

EFUYJEE/Mmuoptprm AT a3

PySIMPLE Problem.options.objectiveTarget
C++SIMPLE =L

RSIMPLE =L

nuopt.prm wls:objectiveTarget

#if

i

X[

7+ ME  REFR

/IMiE Tl BR
LN T 1l B
f& Bk
FEEMm  HBEE O HERE

o AF TV a UMEIRME wis 12817 5 HIWBEBO HEEZ ZE L 7.
RFEPISFEATREM T2 H BRI AR & ) R Gr/MLERTET
HITHEMEL T D) PROoNToHRFLRTLIT.

o HE L7,

5.6.3 f#% wis [CBIFBHITEIEL

A7 a

=27

7V JEE/Mmuoptprm FT7 a3l H

PySIMPLE Problem.options.tryCount
C++SIMPLE =L

RSIMPLE =L

nuopt.prm wls:tryCount
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HREME
i B
74V M 1
/M 1
N o 1) B
& =K
>=1  REM7ZT I wis 24T 2479
B

e RF T a ko TG wis OFRITREEED DL ENTETT. FlfT TIWPHL
ZHEEN, NI EEIIES N ARIZALT 2NN H ) T3
 HATHMA MR T Z LIk o T, MOKERN ELANFShET

WA DRPREERREF TV ay

ARECIAEHET L CEEGEHE B3 285 O—>2Th 250 BRE TR LKL 7 =
SZOWTHFLET.

SRREER, BHEROBRENZ BN L-HE GEORE) 280 B UME R0, B
Gk % i 72 3 FAT W REMR O F8 L & RO O Sl O PREE 2 4TV F 5

MBI D HRD 5 % 5 FRREORBORMEIC AT, ¥iEd 2 VI3 o ERMN 2 23 2546
AHY FT. FAEHEREN GREMEOHICES 2 TORM) PREOBBOAE S, MEOM
BICKRELELASIND L) T EDH Y TF. BHEBOMEIERTHRITLES72), —HT)’
HEEROMELZ R O —RMUEEZTELALZY L) 2D FT

Nuorium Optimizer (293 SN TV 5 SR E IS ML ENIZEICETE LH)ITFa—=2 T L
TVWETH, HOWAIMHHDORMEIIH L THICRVWRELZ RINT LIIR) A, 00K MEL T
Ta oMY REEICLY, R RMOITELWEELSSHD FT. AHTEIZDL ) LFa—=
YINNLORIAL T a v ETRALET

HUOMAD720, KETIIHF TV BEIRAMUREZ ERE L TWEHE0H ) £3. KA
(L& H RO 5 %2 FIC L TiRAMEZIT> TWb 2 L S liR DT, BEWRIZFE L TTLITIC
MTLATFRMEE ERfliL W) SHEEZ WIS ETHRT 2LENH ) 9.
DFEARE TR & % 2R3 TT.

o Hifkik + A BRAE i (simplex)

o AT RNMIF I + A BRAE I (asqp)
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DRIREEICH T DURTFEDEE

A7 as

il
[

EES

EFYU I EEMmuoptprm AT a3l H i
PySIMPLE Problem.options.branchCut ¥ ¥ 7R )V
C++SIMPLE options.clevel R fE
RSIMPLE options.clevel R E
nuopt.prm branch:clevel R fiE
il B YR
774V M1 Branch.Cut.ON
/M 0 -
KAE 2 -
fiEi i PR - {Branch.Cut.OFF, Branch.Cut.ON, Branch.Cut. AGGRESSIVE}
BHE R Bk
0 Branch.Cut.OFF YIRS 2 800 L 72 v
1 Branch.Cut.ON YRR 2 89 %
2 Branch.Cut. AGGRESSIVE  YJBRPli %2 & ) £ BN %

o CIBRTAIHIE: (X FEAT T BRI 2% 72 BB e R SN2 IR CAERL 2 2 L2 X D), AIRED
HIBEMEZ RS 5 2 &2 & ) B EEOBRERIEZ M 5 FETY

o UIBRPIEIC & 0 0B E R RINAFIL§ 5 2 EAMIRF SN T T, MRS X5 EHH
FEDOWBIDIER S B 7260, BAFOFHE I A M B9 S A, #RFETREH OHRIZD %A
LML H Y T

o VIR T2 < M S N TV THRBREEAELS 2B E AT TV a v & 0 IHET
5T LML T

o UIBRFIHI2SIH SN TR HEIEALT T2 a V2 21K ETH T EITX Y, HHEE
DOBFENIA LT B REEDSH D 5.

NZa7lb BB NTT -8B T L
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5.7.2 SRIREEICHITDIERNER diving

A7 as

EFVUJEEMmuoptprm AT a3l H i
PySIMPLE Problem.options.branchDiving ¥ ¥ 7R )V
C++SIMPLE options.rounding R E
RSIMPLE =L
nuopt.prm branch:rounding R
EE fiE
i BRME YR
774 )V Ml -1 Branch.Diving. AUTO
/Ml -1 -
KAE 3 -
iF #5 BH - {Branch.Diving. AUTO, Branch.Diving.OFF, Branch.Diving.ON,
Branch.Diving. AGGRESSIVE, Branch.Diving. SUPERAGGRESSIVE}
BRE R Bk
-1 Branch.Diving. AUTO HB) e
0 Branch.Diving.OFF diving & F1T L &\
1 Branch.Diving.ON diving 9479 5%
2 Branch.Diving. AGGRESSIVE diving % &\ THEATT B
3 Branch.Diving. SUPERAGGRESSIVE  diving % & 1) B \WRE CTHEITT 5
EES

o PAEIREFIC B B AMEER diving 1, 70FBREHT B WV CERIEE %2 B KINICAT 9
ko TEATWREMZ 145 TFHETT.

o K4 7 3 VA -1/Branch.Diving. AUTO OH55135479 % - L%\ 3B X U diving DIREEAS
HEhESNET.

o K77 3 VliAs 0/Branch.Diving.OFF D341 diving IZFET SN FHA.

oKt T a v 1 UEo¥E (H S WviE  BranchDiving AGGRESSIVE/
Branch.Diving. SUPERAGGRESSIVE D5 4) &, diving 2ZEAT SN E 3. BEDORE
TRREMMTDON, KA T a VMEFKEVIZE, X )HBICERMTbILET.
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5.7.3 DHREELICHITDREBHER feasibility pump

A7 as

EFUYJEEMmuoptprm AT a3 it
PySIMPLE Problem.options.branchFeasPump ¥ > 7R )V
C++SIMPLE options.feasPump HERUE
RSIMPLE =L
nuopt.prm branch:feas AR il
FXE B
il BEME TR
F7+ ) ME -1 Branch.FeasPump.AUTO
/Ml -1 -
YN 1 -
iF #5 BH - {Branch.FeasPump.OFF, Branch.FeasPump.ON,
Branch.FeasPump.AUTO}
BHE >R Bk
-1 Branch.FeasPump. AUTO  H B
0 Branch.FeasPump.OFF feasibility pump % 9247 L 72\
1 Branch.FeasPump.ON feasibility pump % Z173 %
B |

o PAEBREFNC BT 5 IR feasiblity pump 1ZBEME 2572 X 2 WRISRT LT, BRIG
BRI Z R 22X > TETWREM 2155 T

o K 7 3 VA -1/Branch. FeasPump. AUTO D541 feasibility pump DFEFTT 5 - LW
PHERESNET.

5.7.4 SHEREEICHIFDFERNERE RINS

F7vals

EFYU I EEMmuoptprm AT a3l il
PySIMPLE Problem.options.branchRins 3 > RV
C++SIMPLE options.rins Rl
RSIMPLE %L -
nuopt.prm branch:rins Rl
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i

il BRAE VRV
F7F IV ME -1 Branch.Rins. AUTO
HR/ME -1 -
YN | 1 -
i i PR - {Branch.Rins.OFF, Branch.Rins.ON, Branch.Rins. AUTO}
BRE AR B
-1 Branch.Rins.AUTO HEjikE
0 Branch.Rins.OFF ~ RINS % %47 L 2 \»
1 Branch.Rins.ON RINS % %179 %

o ALRUEIEIZ BT 2 58 TR RINS (&, ek & AT ReM CREU%) ZHlAab

a

T, BRREEZFIRICET T2 2 EICX ) ETTRM LGS TETY. Mkl

EFATREMR A IR L, AR L TV A EREEE L ECOoBBReEl2FE T L E7.
o KA+ 7 g VMlAY -1/Branch Rins. AUTO D E 1L RINS ODFEITT S « LEWAHEIRE S
E3c

5.75 SRIREEICHITDIERNER RENS

FT7oas

EFUJEEMmuoptprm FT a3l H i
PySIMPLE Problem.options.branchRens ¥ ~ R )V
C++SIMPLE options.rens R
RSIMPLE %L -
nuopt.prm branch:rens R

i) B YR

774V ME -1 Branch.Rens. AUTO

/Ml -1 -

N1} 1 -

A1t 45 B - {Branch.Rens.OFF, Branch.Rens.ON, Branch.Rens.AUTO }

=27
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BHE >R B

-1 Branch.Rens. AUTO  H Bt

0 Branch.Rens.OFF ~ RENS % %47 L %2\
1 Branch.Rens.ON RENS % %173 %

30
o AEBREDFIC BT 538 AYHEESR RENS &, HEFRAFEOERD S — L% EE L7z LT,
IREBEE 2 HIRIICETT A LI L ) ET e 2155 FETT.
o KK+ 73 a VAT -1/Branch.Rens.AUTO D34 1x RENS DFEITT 5 - LAEWHHEPLE &
nEg.

5.7.6 SRREEICSITD/—RER

A7 az

ETFUJEEMmuoptprm FT7T a3l H it
PySIMPLE Problem.options.branchNodeSelect 3 > 7KV
C++SIMPLE L -
RSIMPLE L -
nuopt.prm %L -
EXE fE
gl VURN
77 %)V M#E  Branch.NodeSelect. AUTO
it i PR {Branch.NodeSelect. BESTDEPTH, Branch.NodeSelect. BESTESTIMATE,
Branch.NodeSelect. AUTO }
& =K
Branch.NodeSelect. AUTO H )R e
Branch.NodeSelect. BESTDEPTH J — FEIRCRSBELRER T
Branch.NodeSelect. BESTESTIMATE / — FBIR Tl RELERZ21TH
EEF |

o AF TV a VIIBMERED /) — FERFEIZEBIT S 2 EBIRNL 5

o RKAT Y a VETHRIBERFER L EBIRT S L, /- FERIBWTHREWLELZHE / —F
V=t = FhombdEV/ — F) 25ERSNE . FAT R I B2 % W hE
ARV, TR (AMEEETHIUIER) 25 L35 0L W RS H ) £7.
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e AF TV a VMETRABHERZRINT S L, /7 — FERICBOTRD HEEMES R
/MEBETHIUED S ) 2= FE@RL 3. TR XMEBETHI T ER) 25k
DB OHRL 7 % BOH, FATREMZ LOT200EL ko720, HHEAPKELRD R
EVMHRIEZ 2 WEEENDH D £
o R SELHFNT DWW TIE C++SIMPLE % U nuopt.prm TIIRZE DR S 2 HIHT 247 3
Yp CHIMICE ¥, BIRITRSBEERRERET AL p2 LITRELET

C++SIMPLE D55

options.p = 1;

nuopt.prm D H

branch:p=1

A7 arvpeRECKETHZEITLY, REEBLFERICLEVIRRET) 2L TE T
R
0 5.7.17 PBRRE B BT 5 HWB B B R E

5.7.7 SDHEPREEICHIFS wesp ¥ T—H—FDICE)

FT7als
EFVU I EEMmMuoptprm AT a3l i)
PySIMPLE Problem.options.branchUseWcsp ¥ ~ R )b
C++SIMPLE options.useWcsp BRE
RSIMPLE %L -
nuopt.prm branch:useWcsp R
FEE
e} BEMWE TRV
VAV 2 Branch.UseWcsp. AUTO
e/ ME -1 -
TN 1 -
fiE # P - {Branch.UseWcsp.AUTO, Branch.UseWcsp.OFF, Branch.UseWcsp.ON}
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BRE P R =t 3

-1 Branch.UseWcsp.AUTO  H Bt e

0 Branch.UseWesp.OFF 53 BREEN T wesp ¥ 7 —H—F ZH) L 2\
1 Branch.UseWcsp.ON SRR EENT wesp ¥ 7 —H—F ZiE) 5

i

o KA T a VXY BIREENTwesp ¥ 7—H—F2FIHTHZ LN TEET.

o KA T g VEN -1 DWFER, wesp ¥ T—H—F ZRET L0890 NITHBIRESINT T

o PHREFENICBIT 2 wesp & 7 —H—FILlHD wesp ¥ 7—H—F LT RL ) 5.
o 0-1 ZE DA D2 K138 24 72 4 A F D DiscreteVariable & L THb %
o HWBH D HEMEIZ, Z2HO ETHRZZEL-HWEEDO TS 5\ Ik ERAMEH S

ns

o NETHURH A Th, HEIWIZK TT5

o PHEBREENIC BT 5 wesp ¥ 7 —H — F OFIHEEMIHE DS § X 2596, HREDREREK

BRI &2 MR 9 5 Z & TRMIFHM OBMZINZ SN LW REESH ) £7.

0 5.7.8 FREFNCBIT B wesp ¥ 7 —H—F O AR R H R
0 5.7.9 I FBREFC BT B wesp ¥ 7 —H—F OFHE IR

5.7.8 SEIREEICHITD wesp ¥ T—Y—FORIEEE LR

F7ars

EFUJEEMmuoptprm FT7 a3l H

PySIMPLE Problem.options.branchWcspMaxIteration
C++SIMPLE options.branchWcspMaxitn
RSIMPLE %L
nuopt.prm branch:wcspMaxitn
Byl
g3} int

77 AN ME -1
e/ ME -1
K Ju i AR

i
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& =k
-1 A1 IR

0 A 1] R
>= SNt % AEREL LR E LT wesp ¥ 7—H—F258{EL £ 9

B
e KAT L a XY EBREENIBIZE T S wesp ¥ 7 — W — F L0 AR RIE I % € D
9.
R
0 5.7.7 IAEBREFENI BT B wesp ¥ 7 —H—F DiLH)
5.7.9 9EREEICHITD wesp ¥ T—Y—F DEHERFE LR
F7ars
EFVUJEEMmMuoptprm AT a3l F
PySIMPLE Problem.options.branchWcspMaxTime
C++SIMPLE options.branchWecspMaxtim
RSIMPLE &L
nuopt.prm branch:wcspMaxtim
EME
Al nt
Ro/ME -1
WOKAE IR
fi& Bk
-1 1] PR
0 a1 R
>=1 BESNAEZFIERMLERE LTwesp ¥ 7—H—F258{EL £ 5
B
o BF TV a XY GBBEENTICET S wesp & 7 —H—F OHERRE LREZED F 5
3PS

=27

0 5.7.7 FREFC BT B wesp & 7 —H—F DOiEH)
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5.7.10 SRREEICHBIIDEIDR
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FT7ars
EFUYJEEMmuoptprm AT a3
PySIMPLE Problem.options.branchCutoft
C++SIMPLE options.cutoff
RSIMPLE options.cutoff
nuopt.prm branch:cutoft
REME
i FEHE
T AN ME RER
/Ml A1) BR
KAE o 1) B
f& Bk
R REMBTRYY HERET S
EES

R

=27

e AT T ayTRYY HERELLGE, RUDHIVENH LISV EPMHo 7
R HEIZIRE O G HH L T, R/AMEREIZB W T, sAMFEICB T 5 HWB%E
il GRRAME) VL) &L D REIWIEGE, BMOMAHETEAMN ) 2frbh .

e KA T avid, B/MEMEIZB W THWEEZ £, RUYEE o« ELIZHA, f<alw
I RN Z BT HZ & EHPULTHE T,

e AT T a v EHYNIHET S EIZLVAIHOMEKEAES ZLATEET. FIRIE W
SR EWVHBEEE 2 RO AT e 2 BT 72w E 7% EICARI T

e LSRELT ED LFEMNRMBILVEVI T —II% ) FTOT, HEEILETT.

-JJ\JF}ZI?EE& B 5 HEE O BEMZRE (5.7.17) L3RR O THEENSLETY. HE
EDOBEL, ETRRAES RO o726 T bz, RETSH/ LEVWTHEETOL

WﬂoV)i*ﬁ:/u RYYEHESINDE I LIZE), KT APEDY £

 5.7.17 7B BRE B BT % H W ¥ B EER &
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5.7.11

DRIREEICDIT DDREHRA T7 DEHTTE

A7 as

i

=27

EFUJEE/Mmuoptprm F T3 i
PySIMPLE Problem.options.branchVariableSelectScore ¥ ¥ RV
C++SIMPLE options.branchVariableSelectScore P2l
RSIMPLE &L -
nuopt.prm branch:variableSelectScore P

) Sy ¥ YA

77 4V ME  auto Branch. VariableSelectScore. AUTO

it i PR {auto, sum, product}  {Branch.VariableSelectScore. AUTO,

Branch.VariableSelectScore.SUM,
Branch.VariableSelectScore. PRODUCT}

XFH TR Hok
auto Branch. VariableSelectScore. AUTO H &g
sum Branch. VariableSelectScore.SUM fn

product  Branch.VariableSelectScore. PRODUCT i

o PRBLER TR, FEBTHRDLN TV BRI TN ST, HHA AT HPEHVEKE

BIRL OB ZITWET. ZEBERTHOWONLOPH I A FTY. THESPERIZE 5T
EOREHMBBOILET 2LV ) HEEMTT.

o THHFICERING OO FREPLHEONLHIA M2 EH LT, KEROGBEAQT

LTI, GEFECEM (+) BXOH (x) @0 28350 3. A+ 73 vid
FOERETEZRHEL 7.

MRS NTT FT—FHIEVRT I
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5.7.12 SDRIREEICHIF DRITEIRERFDELL LR

FT7ars
EFVU I EEMmuoptprm F T3l H
PySIMPLE Problem.options.branchMaxSolutionCount
C++SIMPLE options.maxintsol
RSIMPLE options.maxintsol
nuopt.prm branch:maxintsol
EE fiE
i e
F7 4V ME -1
/IMiE -1
KAE o 1) B
g B
-1 fE%o EREZFT 2w
0 D FREZT R
>0 fREMZBR7OHRERIIRT T2
B

o KA T a YO BIREE B W TEMTWRMBOME (BEHOMEE) O EREZED T
o AF T a it -1 HHVIEOIEHE LIS, FETRMOMEBUC ERIZED TEA.
e AF T a1 LI, FEITWRME | OLXFROTHRT 55, L) 2 LA
(s VR 35 2

o ARG O ROD o L FEITWRBOBAO AL 7¥ a Vi b L, UWFOLIF—Xy
v b, BT TOEMTURMZHNLTEITZHRTLIT

(NUOPT 37) B&B terminated with given # of feasible.sol.

5.7.13 SDHIREEICHF DERRRIRELL LR

B®E
o SR BRE T BT B RS TR B o> 1 BR
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F7vars

B

5.7.14

67

EFUJEEMuoptprm FTT a3l H

PySIMPLE Problem.options.branchMaxNode
C++SIMPLE options.maxnod
RSIMPLE options.maxnod
nuopt.prm branch:maxnod
i L2l
77V ME -1
ZN -1
N ] R
& =k
-1 ERTHIEE MBI LR %2 @ e
0  oHEOMEIC ERZ T 2w

>0 B HEOBEBAEEMZ B A2 b ORRER I TT 5

o KA T a VIIHBMREZIZB W THIHEOEE O FRZED 7.

e KA T a UMK -1 HDHWVIL0IIERE LG, S ihE

DMBUZ LR Z 3R 2 A.

o WA TIEOBNARLY 7Y a VERBATGEDIT T — X v b — VIZETWERBIGONT
WENEINTEDLY T, BONTWALEARDTOMIESNE T

(NUOPT 17) B&B node limit reached (with feas.sol.).

BonhThwiwEgRU ToRD»E S 9.

(NUOPT 19) B&B node limit reached (no feas.sol.).

PRPREECHITDAEY LR

A7 as

=27

EFUYJEEMuoptprm AT a3

PySIMPLE Problem.options.maxMemory
C++SIMPLE options.maxmem
RSIMPLE options.maxmem
nuopt.prm branch:maxmem
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EXE(E
it L
F7 IV ME  -10
a2 /IME ] FR
K AH 411 FR
& =Bk
<0 FHAWRER AT BAYREMZ Th - 2888 IET 5
0 FIHTREZ A ) EZHIRL 2w
>0 FALTVWE AT EAMEEMEY Lo 2565135
0

o AT TV a VIIGHREREICIBOTRAATYEZHIEL 5.

e RKAT L arTHRLELDZAE)RIIREAEVRIILDIT. AUy THEBLZEDLED
7oA FHEISH LT ERSRESNET.

e RF T a VEIIMIB B CTIREL FT. BIZIEARLT 7Y a Viliz 1000 L35 L 1GIB %
FRETZIEEERL, 1GB 2B AICETEEIELET
CHADEEFRETHE, VAT ATHAWRER AT ) EIRVIFEMEL T IR o728 &I12%
fTaREELET. BIZIERST T a Uik -10 L $5 5D IOMB ICR o725 EIEL T
o AEY ERRIC X o TETAEIL L 285A 1213 NUOPT43 =5 — A%, FEATHFEfED D% >
TWRWEAIZIZNUOPTHM =7 = EnEd. Zods, BUEE conifz it
LTEMTEZRTLET (ETRMBIBEADD > T WA IIERAEOAOH I L 2 Y
7).

5.7.15 ZRPREECHIF B LTFFHEY v v TRHE (HEXHE)

F7vars

EFUJEREMmuoptprm FT a3 H

PySIMPLE Problem.options.branchGapTolerance
C++SIMPLE options.gaptol

RSIMPLE %L

nuopt.prm branch:gaptol
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i3] FE R
F7 AN ME -1
b ZIN -1
LN i ) BR

& =R
<0 FryTBEERELLZV
>=0 LETHROF Yy FMEIEEMEZE Th o7z 58135

B
o LTHRDF v v FEAIRE LM Z TR S ITHORREEFIEL £3. 1L LB,
DFoxrg—lhhsnhEd.

(NUOPT 45) B&B gap reaches under the limit.

o ETWRMFRE S TIILOTETREOF ¥ v 7REREZFRHET. Lo TIox
7 =TI L2 E IR T ET RGO S T 7.

o ¥y v FHEOREHEE LT, MHETIRES 5 5k EAHMETIRE S 5 ko =27
HYFET. ATV a VIFMHIHETIHEELET.

0 5.7.16 PARBEBC BT 5 LT FUEF v v TEIME (FHxHE)

5.7.16 FRREEICHITDLTFHEF v v TEHE (1BXHE)

FT7alrs
EFVU I EEMmuoptprm F T3l H
PySIMPLE Problem.options.branchRelativeGapTolerance
C++SIMPLE options.relgaptol
RSIMPLE =L
nuopt.prm branch:relgaptol
EME
i R
74NV ME -1
/Ml -1
RKAE i 1) B
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70 B558 KBATVavR

& B
<0  Frv7BEZREL RV
>=0 LETFTROF Yy FEOMIEAFREMZ Tl - 72 54519 %

EES
o MHIREHEIZFETHO LR ETREDE TN T, FIRE, RAMERRE DY &3 T e
OHMBEBES ERE 2D 5. ETRY vy FMEEIE, COERETFTROEZELLTT.
o LFHRF v v TEOMIMEARE L2 P L5E I HOWRELFILLET. FIEL:
Bz, UTorg—2mhsnEy.

(NUOPT 45) B&B gap reaches under the limit.

o LTHMEDF ¥ v TIZFATI MR E 572 L EICOABREFREHLET. LA >TID
I =TI LGS IR T ETTREOM IS I N T

o ¥y v FHMEORENEE LT, MHMETIRES 5 ik EAHMETIRE S 5 ko o
HYET. AA TV a VIIMHIETIHEELET.

o ¥y v FOMMEIX, EiMEZ Z, THREZ z, & L7k, DT TEHRINIT.

0, Z,=274=0
— ) 1z-z
relgap =\ iz 2o Za 20
1L, Zp 'Zd <0

5.7.17 SNHEIREEICHTDEMBIHRDOEIRIERE

F7vars
EFUYJEEMmuoptprm AT a3l
PySIMPLE Problem.options.objectiveTarget
C++SIMPLE options.branchObjTarget
RSIMPLE &L
nuopt.prm branch:objTarget
FE fiE
i FEHE
77 AN Ml AE
/Ml i 1) BR
KAE i )RR
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& Bk
R oABRE SO BB EBEICIREMTHEZ BET 5

i

o PHBUEEICBWT, RESN-HEMZ B 2 HIBEEMEZ A 2 ETREIEOR
2oL ET

o /MURTEDY A LT, AR LM O G 13 B DL O FEAT W e 5 /e
SEIRLET.

o ¥ v FTRHARE SN TV L56E, BEMEOHEIIEF v v 7REIZE I NET. T
bbb, BEMEA, ¥vv 7BMHEOHCTHWEEMEZ T 2354, Bkl 3. &AL
MEOYAIE, Fx v 7HMEOHPTHWBEEME L2548, F1kLET

o PHBLEHEIC BT B RYIY & (5.7.10) LIdRALZOTEENLETT. HEMEOHAZ,
FATWRERFDBLOD o726 T e b720, HETS/ LEWTHEET L 7atRIED
DERA. BUDEIREENDLZLICLY, ERTITELANEDY T,

05715 R REFEICBIT A ETFFEF v v 7RIME (GEXHE)
0 5.7.10 /3 FE R BB BT 5 RYT 1 5

5.7.18 SHEREEICHITDAL v FELER

FT7alrs
EFVU I EEMmuoptprm AT a3l H
PySIMPLE Problem.options.threads
C++SIMPLE options.bbthreads
RSIMPLE =L
nuopt.prm branch:threads
REME
i e
74NV ME 1
/Ml -1
RKAE i 1) B

NZa7lb BB NTT -8B T L
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B EB%

-1 WY ALy MR BB R ET 5
0 H—DAL vy FTEITT A

1 H—DZAL vy FTHEITTS

>=2 RESNZMEOAL v FETEITT S

o PRBLEEIIWIMETETTH I LIV Z—FOINF A TREZANPT I ENTE
9,

o HEREIND ALy FEUL, FATT AREROYH I THEUT LD £¥. FK<LVFAL v
TAYTEAIC L) @mB A T RHAMH AT EIND B EZ L o TVAETRHLEY, 20
BEbWHa TR TICRET A2 LRI NET.

o WHMLTFEE [5.7.19 SARERIC BT 25 EFH] ICTHRET LI ENTEET.

o A BRE L DWFMLET AT IR IR EN GHET 2 IR B R % 572081 D
Rl d) ThHa2D, HBEMPEELE 27 7)r—Y a3 VICRERSTEEA.

o AEHML T D Racing L T Subtree IZBWTIE, XE LA L vy FEETTRELEHE DT
bNFEF. —F, Determinstic Racing TIZEMZHIRT 720D AL v Fo31 DfEfET S
72, EALGGHEHOA Ly FEUZ [RELZZAL Yy FE-1] &0 7.

o KRFA T a VIIMPIEE TL AT,

0 5.7.19 R R HNZ BT 5 W HI LT
0 5.7.20 R R EHNC BT B AR 1E

5.7.19 ARPREECHIF B AITHEFE

F7ars

EFUJEEMuoptprm FTT a3l H i)
PySIMPLE Problem.options.branchParalleIMethod ¥ ~ RV
C++SIMPLE options.branchParalle]lMethod pa
RSIMPLE =L -
nuopt.prm branch:parallelMethod Pl
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73

it el

v VR

77 4 )V M racing

Branch.ParallelIMethod. RACING

fiF 45 PH {racing, deterministicRacing, subtree}  {Branch.ParalleIMethod.RACING,

Branch.ParalleIMethod. DETERMINISTIC_RACING,
Branch.ParalleIMethod. SUBTREE}

XeF5 S UERI B

racing Branch.ParallelMethod. RACING WAL T-: Racing % #INT %

deterministicRacing  Branch.ParallelMethod. DETERMINISTIC_RACING  if %11t F+# Deterministic Racing %
EIRY %

subtree Branch.ParallelMethod. SUBTREE AEFNE T Subtree % #INT %

i

o WHI AR EED FEZUTO=Z0N 5 HEIRTE £ 7.

e Racing
e Deterministic Racing

e Subtree

o KFLEOREIC OV TIIfFRD [B24 WHIHMRER:] 2 T8F L7230,

5.7.20 IRPREECHIT BHNHREEE

F7ars

EFUJEEMmuoptprm AT a3l it
PySIMPLE Problem.options.branchRepairSolution ¥ » KV
C++SIMPLE options.branchRepairSolution pa
RSIMPLE %L -
nuopt.prm branch:repairSolution pa]l
FEfE
i) a2l v VRV

F7 ) Ml off

Branch.RepairSolution.OFF

fiti#i PR {off, on, aggressive}

{Branch.RepairSolution.OFF,
Branch.RepairSolution.ON,
Branch.RepairSolution. AGGRESSIVE}

=27
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XF5 PRI B

off Branch.RepairSolution.OFF ISR F 7127 %

[
on Branch.RepairSolution.ON VIR IBEER R 4 12T 5
aggressive  Branch.RepairSolution. AGGRESSIVE  #IIIfEIEERRE % A » I L TR 2R 2179

i
o AF T a YIZHIIRIBERRRE T B L $ 5
o MIIBIEARRE & 1%, G2 7o S, B E SR K OV E 19 B Bl % fmeodifl LT RE 7%
FATREM 2 Rr D RREE T3, BIRIE, BIRSRM 2072 S 2 WET AT R EAG 2 Shiz
L&Y, INEBELTEITWRBZHLIENFTEET.
o PN IBIERE R I3 0B B E L OB R (B 2179 Bi) CTEATSINE . AikueE ik
L 7- BB CHEATW B A D N3 6, W2t L COBBREEsFE TSI NET.
o WIHIRISTEMSRE CIX 2 BT 5 7-0IF 2 BB ORI ARV BEL T3 ([21]).
o | EZFYH TIL, FATAWREME (IR0 KE) ZR/MEL 9. ZHiIxo¥din
BALRTEE FSEICHE L v, —MOBEEKEZEET 5 2 & TRERB Z /L T
KFFLET.
o2 BBEH TIE, FETAWEMIC ERE L2, TORMNTICO HIYBEEKZ KELL
F. S ITH R e e U CRERE 2 ML £ 7.
o2 BIRE DKM MY g Z & TEITAMRMEZ IR/AMLT 5 2 & I12 X ) FEAT R & 1%
9.
o IIBIERERE TRV 2 WIS O W T, ERABICIIWIIEZ 52 5 L8 EH ) TEA.
BRERNE LT BRI 207 T E 2 e L £ 9.
o [HBRELICHBITZ AL Yy FELERR] % 2 DL EICEE L2 AR b B5 547 3 v g
T ZOWE, X0 VRETHIBEINET. ALy FEEZER T & OIS HERE
REIC X o THEATH RV ON LRI 7T
o PIIHIBIEMERR I LI T O Ik etk 2 ili7c s L=k L 9.
1.2 2L EoFEATWRE 2 JE R L 72
2. Hll# R £ 7213 H R BIBUEDS/ NS K 72 B % 3 [ldf L TR TE h ot
3. AEEIEDS, B I e [OBRERICB T 2 s EOmE ] 2kl Esh
TV WFIET 7 4V Mk )
4. SN [FHARH ER] %
5.EES NI [HBBREREICBITS 2EY) LR 2/
o KF 7 a Vfi% aggressive/Branch.RepairSolution. AGGRESSIVE (Z#¢%E L 728556, 515
L2 Z2MALE9.
£3pt:)
¢ 5718 FRMEEIC BT AL v FELER
© 5.2.3 FHEEHG M LR
0 5.7.14 A REEIC BT 5 A €Y EIR

NZa7lb BB NTT -8B T L



5.8 MPS J7AIVICET BEE 75

0 5.7.21 PEIREIFEIZ BT 5 B E O b LR

5.7.21 DRREEICHIF DHVHAFHEE DL LR

FT7vals
EFU IS /Mmuoptprm FT7 a3l F
PySIMPLE Problem.options.branchRepairlteration
C++SIMPLE options.branchRepairlteration
RSIMPLE =L
nuopt.prm branch:repairlteration
EME
it R
77V ME 20
/M 0
TN 1) B
g B
>=0 MPBBEHOEE ERZREHETRES S
B

o [PFBRE N BU 2 0GR ] AR > TwBEE, TORENK ERZEEL
9.
FE
 5.7.20 A E T BT 2 HIIRIE1E

m MPS 77 1 JLICES T BBE

COEHITIEMPS 7 7 4 v SR E AT B0 IEROfEE T2 HH L 3. MPS 7 7 4
WAZKFT BAIIERICE L Cid, RKIFEF 7> 3 » 7 7 4V nuopt.prm % W THRET 5 Sk D A D5k
ENTVET,

o fi/Mb, IAILDFE

MPS 7 7 4 Vi bk A 7R % H B O 5/MEBE/ K LREO VW e L TR %R
ELET. wlEREIRRAMETT.

maximize

o KFl T X)L
I SHIEMPS 7 7 A4 VHIZHEE D RHS/BOUNDS/RANGE/H B ST H B & &, EBROFET

NZa7lb BB NTT -8B T L
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HWw2boxEELTT.
F7 4NV N TREMACEL-D DL 5.

mpsfile:rhs = L4  (RHS TNV 4)
mpsfile:bou = 74 (BOUNDS T NIV 44)
mpsfile:ran = XF4]  (RANGE 7 N)L4)
mpsfile:obj = LFH]  (HWBIEAT 7 NV 4

FRICALTEYT L 9NV 2/HOL DR FEAE L ZWEEICE, DToX )z —rHhEnh
ES

(MPS FILE 13) Specified rhs: RHS 7 — % 7 N\)V not found
(MPS FILE 11) Specified bound: BOUND 7 —% J“N\)l' not found
(MPS FILE 15) Specified range data: RANGE 7 — % 7 “N\)l not found.

(MPS FILE 12) Specified objective: HHJPBIEAT4 not found

NZa7lb BB NTT -8B T L



MPS77A )V LP7 74

Nuorium Optimizer & MPS 7 7 4 WA TRtk S N7-HE R ELEZ @ 2 LA T& 9. av
YREIAToOMHBL DTo@) T

prompt¥% nuopt 7 7 4 V%

LiRoSE, WRTFS. 1p THET77ANVELP 7 74 VIEXE LT, ENDA % Free-MPS 7 7 1

WX E L CatiAA T T,
AV RS54 VTHATASES, 77ANVERZF T a v ELTIRETAIENTRETY. 2D

Bt 7 7 A VLRI R S Ty

Fix-MPS 7 7 £ MER CHARAEHEIZEUTOI LT T

prompt% nuopt -fix-mps 7 7 4 V%

Free-MPS 7 7 4 WIER Tt A A LGHAICIZUTO LI ICL 9.

prompt% nuopt -free-mps 7 7 4 V%4

LP 7 7 A VER THtAALELEICEUTOLIHICLET

prompt?% nuopt -1p 7 7 4 V%

m MPS 7 7 1 JLICH T BiELHA
MPS 7 7 4 WIZH$ 2 KT~ > F nuopt & FAT3 2 LR NICEHROEIT SR REINE T

prompt% nuopt exl.mps
[About Nuorium Optimizer]
Nuorium Optimizer x.x.x (NLP/LP/IP/SDP module)
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with Netlib BLAS>
, Copyright (C) 1991 NTT DATA Mathematical Systems Inc.

[Reading MPS file: exl.mps]
MPS_FILE_NAME ex1.mps
PROBLEM_NAME(TITLE) examplel

NZa7lb BB NTT -8B T L
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ROWS
COLUMNS
NONZERQOS
OBJECTIVE
RHS

[Problem and Algorithm]

NUMBER_OF _VARIABLES
NUMBER_OF _FUNCTIONS
PROBLEM_TYPE
METHOD

[Progress]

<preprocess begin>...

<iteration begin>

res=2.6e+001 ....

<iteration end>

[Result]

STATUS

VALUE_QOF OBJECTIVE
ITERATION_COUNT
FUNC_EVAL_COUNT
FACTORIZATION_COUNT

1.6e-004 .

<preprocess end>

£6E MPST7AI-LPI7AIL

3
4
MINIMIZATION
HIGHER_ORDER

3.9e-009

OPTIMAL
-10.5

7

10

8

RESIDUAL 3.903545017e-009
ELAPSED_TIME(sec.) 0.00
SOLUTION_FILE exl.sol
COWAHLIT O

[Reading MPS file: exl.mps]

PROBLEM_NAME (TITLE) examplel
ROWS 4
COLUMNS 3
NONZEROS 11
OBJECTIVE £
RHS b

X MPS 7 7 4 V&t

AL VI T2 =AW PEDA vyt —IT, MPS 77 A VO NAME 7 ¥ 3

2B A MIVexamplel, ROWS £ 7 ¥ 3 » TIRE S N/ATO¥ (4), COLUMNS 7 ¥ 3 »Tlf

=27
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6.3 MPS J7AIICHT DKEEA T 3 VER 79

ESNTEROH 3) LRIFFZEFZEHK (11), HHEHEOITO4E (F) A8~V (B) #R_LT
WiEg.

VIR E#EH )13 SIMPLE € 7V CHOBALEIE 2 T o 2 A LU T, FELCIZ 2 R %2 2
s,

IEEN MPS 77 (LR LP 77 A ILICHT BT 7 11U

nuopt IZFIAM T LIS, M7 7 ANV LTS, IASIREILT VT XA EILRFICBIT S,
B (BB ORI, BHER (x FY 794 R) ofirsitdhTwEs. 774
WIEATIT 74 VOYPLIRA % sol ICER 72D DAMEL I N T TH, R AGEIIRON—VIZHI - T
77 ANVDAHPRESNET.

AH(T7 714 B4k #E

exl exl.sol

ex1.mps, ex1.lp ex1.sol . DIBEAS s0l 12

ex1.4.mps, ex1.3.1p ex1.4.s0l W 1ZD. LLRED B3 s0l 12
/nuopt/samples/ex1.mps  ex1.sol INZAZIT S L

m MPS 7 7 A VICHT 2RM\A TV 3 VBE

MPS 7 7 A MIZH LT, KA T a v EHCTRMEZELTHIENTETY. MPS 774 )
W0 B 1EHR KA 7Y a Y TRET 5121, KIS 7 a > 7 7 4 )V nuopt.prm & H % J7 D A
PRSI NTVE . MPS 7 7 A VICHEORFEL T2 a & LT, PRSI THhET.

o fi/Mb, IAILDFEE

MPS 7 7 4 Vb ih A 7R % H B O 5/MERE/ K LREO VW e L TR &R
ELET. MPS 7 7 4 VOMMIEE X R/METTOT, ALMEE LTI, BIRmICH
ETHUENHY ET.

maximize

o HH T NV

IN5HIEMPS 7 7 4 VHIZHIE D RHS/BOUNDS/RANGE/ H BT H % & &, EBEOEIHET
Hwzbozitel 7.

T7 ANV M TIERMBEN 2 DL 7.

mpsfile:rhs = 3LFH]  (RHS T N)IV44)
mpsfile:bou = XF%|  (BOUNDS 7NV 44)
mpsfile:ran = 3L°FH]  (RANGE T N)V44)
mpsfile:obj = LFH]  (HIBEAT 7 Nv4)

LR L THEMTEINNVEZRDOLOPFLEL WAL, UTOX) Rz g—nHhsnh

NZa7lb BB NTT -8B T L
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3

(MPS FILE 13) Specified rhs: RHS 7 — % T “N\)V not found
(MPS FILE 11) Specified bound: BOUND 7 —% 7 “N\)l' not found
(MPS FILE 15) Specified range data: RANGE 7 — % 7 “N\)l not found.

(MPS FILE 12) Specified objective: HIIIPBI%{T4 not found

EYN MPs 77 1 LosEH)

MPS 7 7 A4 WIZIRD X 9 7 — IO/ Rt i 2 Lk 3 57200 b O TY.

w/h R f(x)

& e, <g()<cy, i=1--.m
bi, <xj<by, j=1l,-,n

A AIE xj=x j=1,-.n

Z I T f(x), g TZKEEKT

1
f(xX)=cix; +cpxp + -+ Cpxy + Ex’Hox

1
!
gi(X) = ajxy + apxy + - + Xy + 7% H;x

ERINTET.
MPS 7 7 A WIZMPS 7+ —< v M EIHENAIER T, ROBEHRZHLAB LD DOTT.

HIgBg, HRROMLRT ORI o) a;

Hll#X D F TR cL» Cu;
BRoB%, #%3D Hessian DEFE  Hy, H;
ZHD TR by, by,
B O X0

AIZ2T7VTIEMPS 774 VD7 +—< vy MIHT 2 @#EBRT, HARD % BE IS
% MPS 7 7 A VOMIEE LR THICHDEST. MPS 77 A V7 +—< v MO E THZED ) IE
nuopt-support@ml.msi.co.jp & T I HiHE < 723\,

NZa7lb BB NTT -8B T L



6.4 MPS 771 ILOE&FH 81

ML 4xp - x3 + x?

1t X1+ X4 =4
X1 +2x% —-x3+xx0 <10
X2+ X3 >2
x;1 >3
4>x>1
Xx3,%4 20

IE x%=4x"=2

0% x%=0

WiZ EFe o RGN EZ B L7 MPS 7 7 4 VOBITY.

NAME SAMPLE
ROWS
E R1
L R2
G R3
N C
COLUMNS
X1 R1 1. R2 1.
X1 C 4.
X2 R2 2. R3 1.
X3 R2 -1. R3 1.
X3 C -1.
X4 R1 1.
RHS
B R1 4. R2 10.
B R3 2.
BOUNDS
LO BND1 X1 3.
LO BND1 X2 1.
UP BND1 X2 4.
HESSIAN
X2 X2 2.
R2
X1 X2 1.
INITIAL
X1 4.

NZa7lb BB NTT -8B T L
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X2 2.
ENDATA

E LP 77 A ILDEFHIETFAIVT+—< v k

LP77A40VEE TS 7+r—~y P THMEELREZERL-d0TY

MIN

2x1 + 3x2
SUBJECTTO

x1 + x4 = 4
-x1 + x2 - 0.5x3 <= 10

x2 + 0.25x3 >= 2
BOUND

x1 < -2
GEN

x2
END

Z Z Tl Nuorium Optimizer 23X IE L TCWABLP 7 74 V7 4 —< v MIDWTHHISHHL T

6.5.1 @n2#RAl

2%, HryB, #HKoAmcHWwS ZENTEELFIELUTHE) T,
e TNVT 7Ny b a-zA-Z

o B 1 0-9

o Bl L IM#$U&/, ;70 {301

4x2

DL Bt x2 Oy EAAE AT 4xx2 EFERLFET.

6.5.2 XV PMEZET

\PHOIFRETRZaAX Y MELEY. T2, ETEHARITL I

6.5.3 FAANR—ABIUAHBDUIT

"ROAER B S OER AR v RldiE, MEMRL I3, hoddTid, FAAR—Z LRI
b 7.

NZa7lb BB NTT -8B T L



6.5 LPI7AILDEMKFIET7AIVT+—< v b 83

6.5.4 Ip 774 )LDE

B E LI E A MR T 2 M OB IEIE L T oM@ ) T3

1. ML (ARg])

2. HIYBI %

3. il aX

4. BER S (BT

5. KA (AET)

6. PIIME (FuEwT)

HHIOWNEZ, WIS HIREEFTED SR L2ROFT2 Stk LET. HREIRT - /L
TrERMVETA. HELBRI D> 72512

END

LAY 2 LS D ) EF. KEMED p 7 7 4 VORI OWTORIITIE, FROM Y Ot #
WY

o [ 1: [1MNITAMHE

e(a,b,..)ab .. DT

o { Trx I (FNOFE KL

e number : Efii

e name : Z4Hl

e term : (number, [number] name [ ([ * ] name, "2) ])

e expression : [(+,-)] term { [ (+,-) term ] }**

HIBEIC BT 5 EBHIT 1 DFTH

6.5.5 M[RERE

TR prob, problem

6.5.6 HEHrIBIERER

= N e e C . . . .
}E87RiE  minimize, maximize, min, max, mininum, maximum

E

[name:] expression

name FIED P AR— 2 FFARIEL 3. name 23EBE S N7z H "0bjective" DS H B % &
) ES. ZRAERRRT HLEICIE

0.5 x172 + 6 x1 x2 + 2x272

L

NZa7lb BB NTT -8B T L
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+ [ x172 + 3x1 * x2 + 2x2 "2 ] / 2

LRt L9

6.5.7 ¥ Ed

AN subject to, subject to:, such that, st,s.t.,st., subjectto, suchthat, such

LN

[name:] expression (<,<=,=<,>,>=,=>,=) number

name i DY A R— ZIZFHARIZL 3. Name 2SEME S N 7354 co (BIRAITRD "pslf X 44 &
0 FET. %G - S5 AUEOMICEITERATIIVITEEA.

6.5.8 IRFISR{FHEN

18715k © bounds, bound

3

number (<,<=,=<,>,>=.=>,=) name

name (<,<=,=<,>,>=.=>,=) number

number (<,<=,=<,>,>=.=> =) name (<,<=,=<,>,>=.=> =) number
name free

(-inf, -infinite) (<,<=,=<) name

name (>,>=.=>) (-inf, -infinite)

(inf, infinite) (>,>=.=>) name

name (<,<=,=<) (inf, infinite)

GG ENEN<=, =>EMRL 5. BERFMICBNT, ERHLZERITI—LARD) F. LAYE
&, REEOHA I E+int LB SNT T, FRESRBEEOE A

1. 52D 0 Kl Cdh A iX-int

2. Z) THRVEEO
LikwasnEd.

6.5.9 ZEIEE

3

{name}x*x*

N : generals, general, gens, gen

FORFEISHE S AT OB —BEBERE LI T, BRAKMNZ 52 T WARIY LT, BR

NZa7lb BB NTT -8B T L



6.6 EHDFEFFHICONT

k% [0, +inf) E LT .

AN integers, integer, ints, int

85

TRRFEIZHE K AT OBER A EBARE LT§. BERFMEPG 20N TuaRVWER, SEREMNZ (o,

11 &L FT.

| o P—= . . . . . .
J67RiG  binaries, binary, bins, bin

FRRGERICHE C AT DL R % 0-1 BBERE LT

6.5.10 #JHAEER

F&/REE ¢ init, initial

e

name = number

Gl zuomrgtconT

MPS 7 7 £ WIZBWT INTORG ¥ — 7 — TIE L2 BEERIIH LT, BRI G 26w
AT 01 BEEREMEL, FHEEFESTLEYT. T/, MPS77ANVBILP 774 VOWVT R

WZOoWThH, TV — V@i shEd.
o THMEDAMHRE SN72H56y, LYili+int £ T 5.
o PFEDADHRE SN E, TR0 R THILUX T HEA -inf &5 5.
o PREDOAMIRE SNzHE, A0 ETHIUETRMEEZ 0L T 5.

=27
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et BE R PR

AR#ETIE, Nuorium Optimizer O & E 2 FIHE 2~ F 5.

AN ZHOYIHAE

EROMPMEOREEL, HBBEED, wesp, wis LW repsp (ZBWTHRITT.

SRR E B TR E S N7V HIMEDSHIH & i 72 3361, EfTwRefe LThiaohEd. 5256
N FEAT I RESR I ) RFAT U BBALO HHAFITH W S, FATI RO ) O 5w ashlon Yy
7 TIREDITFR T W ER LRI RIBOYE 7= SR TY. —HHMEN K 21572 S 2 WIEEE,
MMEORRE BB SINT T, TS, UMNGERIZE D IIIEORENGNIT R SRV —AH
HVFET. FOLX) LA IIRMEA T 3 ¥ branchRepairSolution (2 & 5 [#IHIEOIBERKEE ]| %
% & Wt S FAT R 2 R T & 2Rtk ) 7.

KTV T) X4 wesp TIRERE SN MBMELZRROMFERE LTRALET. UTIEAAICS
720 TOREERTY.

o K+ 7> 3 » ucspInitialValueActivation D7 7 4 ) MED"off' D72, T—HFREICL S

PIED» SHREEX AT — VTR EEARLT TV a Y2 " on"ICEET HALENH ) 7.
o KA 7 3 ¥ tryCount TRMERIEZE 2 DL EICHRE L2HE, £To#TEIZBW T2 —H¥iE
WX ME SR B LET.
o MW DiscreteVariable D EFRITUI L FH & V235613, U OERITHIMEZ 3 E T %
ZLIITEIEA.
e LT O —A7% ETIIANMMEOBE MBI NI
o PIIE DR 2 i 72 S T
o NIMHEAZE R OB E SN2 EIL L TV
o IHIMEAS selection fillf) 2 B LT\ 2%

KTV T) XL wis TIERESNIMPMEZRROEFERE LTRHLE Y. 272 LEATRIE
(tryCount) 232 PLETEHE S N2HE1E 2 M HUBEOFATTIEERE S NIMIMETIEIZR T ¥ A
RIS S M7 MEAS R S E 5

WRHE TR ZEBOMPEREIXT 7 + W P THENIC > TWEEA. MPMEZ AR L2WEER
nuopt-support@ml.msi.co.jp T TIAHIHKL 723\,

- Hl$ERICKD IS —
FOEALEME AR, B D2 VIIERO EFREZERT2E VI IS5 —2 a2 Ehdh ) T4

NZa7lb BB NTT -8B T L
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(NUOPT 33) Bound violated.
(NUOPT 34) Bound and Constraint violated.
(NUOPT 35) Constraint violated.

(NUOPT 36) Equality constraint violated.

CHUTREALET RIS B W TR, A=) Y B AR L 72 B OMER R E, SHROR TR E A —
) T HROBETHE L TV A0 TY. FIZIEHNRERROMETHIUEL, A 7r—") ¥ 7 HROKE
T KKT &h0ikAEz TR THEZITRoTWE .

ZOORBALETEVPIEFISR T L2L ) ICRZATY, A7 =9 Y72 RL7ZICHBID 5V i
EROLETREEXLTCLEILETH) 7.

COX) A, HRHELELTRUTO3IO>B8EZoNTT.

I.MEORr—) v 7% RET

PR SEIL A | S S A e

3R Y TR T2 B

LIZ2WT, 2ZTW) [RF—) 7] EMECHLDNIZBIEOIESDEOREZITAD T
B ZAXREATHNC 100 2 ERZ WD D H oI E—T5 1074 e E/ANSWlER D b A6, HNIES
DVWTWBLEERET.

DX REA, B ZHEICS TN BHEICOWTHALD R > TV WEIZ L 5 TES D XA
CTwaHaE, BUERHZAZLICLoTUETIHAEN DY Y. P [ES] 2RTEHD
Bty Tkgl & Tgl B EHLDHI> TORWEEL, BEORr—) Y 72EBLTHIE0EZ LN
9. ZoWE, Bt (ke 2EICH—3T5ZLICXVEETLZWERESD D T3

2. DAFILRMAIZ OV T, MIIFHEIZ L > THRZ Y T

Bl Z XN PSR DIRLE TH UL, B THRML %5 KKT ZMFEOEREZ L D/NSCRETSHI LI
Lo T T —AMHSNBWREMENSH ) . SBMREETHIUL, FEATTRMBME (olx) Z X ) /h
SARET AT LWL Y EEETE HREMEED ) £

3ACOWTIEAY—Y) v 7B A BT 22 L ICE DV ERERNCEX LA 3. 72771,
FLELA—) VM IRELEIEOREE Z T 20O L TWAETY. T D7, Ar—
) v 7B A Rl L 72, B LETR B RSAG B R SRS D 5

FEROFTEPANLEGE, H5HVIEEN TS HRDEE L 354 1E nuopt-support@ml.msi.cojp £ TZ
R 723,

NZa7lb BB NTT -8B T L



m Nuorium Optimizer DIS—/Z&XvtE—Y

Nuorium Optimizer XD T)§ 2% L7 —/EEX v £ — V1,
e Nuorium Optimizer ARFRDEFHRE THi S 7z o T — /&4

wuopT %75 T —/BEX -

o KA TV a VICHT AT T — /g

(SOLVER OPTION &%) LITI—RAvt—7

e MPS 7 7 A WIERERICHI Sz 5 — /&

(MPS FILE &%) IS5—Avtb—

LP 7 7 A VIRERER ISR S e = 7 — /245

(LP FILE &%) I5—Ayvt—Y

DAFEFHTY. TI—RX vt =i, EEHJICHEEINET. SIMPLE U— FEY 2= VOBEAICIE

ex2.smp:10:error: (SIMPLE 193) 7 VI A A FEATRED ] E

ex2.smp:10:error: (NUOPT 10) IPM iteration limit exceeded.

HEDEXHIZ, SIMPLEDLT T —RX v t—TYO—HE LTERINTTH, ZIET) ¥ 7 Sik
SIMPLE 7% Nuorium Optimizer Z 28] L TWAEZ N> T 5720 TT.

A.1.1 Nuorium Optimizer DIS—/Z&EXvtE—Y

IS5 —ICBTAMMORBICIMEN L LI DD —DEIZIE, 7 7 4 V~OEHER A
BT DT ERA. (BEDH D) EH DT T —DOREIIIRETEDRIED 2 W2 —)5
AL ET.

I5— | I7—XAvt—7
&5 | 5

—_—

(NUOPT 1) memory error in preprocessing.

HALPIR TR X £ ) 75, MW R L+ — " —LE L7 %L

NZa7lb BB NTT -8B T L
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£t8¢ A Nuorium Optimizer DTS —/Z&XvtE—Y

B H
do

IT—XAyt—2

SitEA

\S)

(NUOPT 2) infeasible (linear constraints and variable bounds).

MO R 22 D E T BREIR 0 728 IZf 25 infeasible & 7 5 TV % Z & SHLEER TR
mMEhFE L %R L]

(NUOPT 3) neither valid objective nor constraint in this model.

7V () (CHRMES SO rH ) A, %L

(NUOPT 5) infeasible variable bounds.
(NUOPT 5) infeasible integer variable bounds.

WHAED L IFBBEHO _E TR D72 DI AT infeasible & 7 > TW 5 Z & AYHI
IMPRERCRMI SN E L7z, CEBEBIEEMEIGER T 5% ETFRZBEINTWAEE
HEIZRELET.) MR L)

(NUOPT 6) unbounded (linear constraints and variable bounds).

ICHF & E O ETE»SMEOREMIIARE 3% 5%\ L ASHILEE CHE &
nNE L7 IR

(NUOPT 7) internal error. [[NERIV —F ¥ £4]

WL T =254 L L7
(nuopt-support@ml.msi.co.jp 12 ZHifE 728 W), [#HI 4 L]

(NUOPT 8) memory error in optimization phase.

RHERICB T EX B TR EZ A — - LT L (%L

(NUOPT 9) step reduction limit exceeded.

EARRE TV T X LI2B VT step reduction DREAME X, i b FETHIEF->TLF
WE L7z (MTHRVEEICEBIRRT VT X828 L7eSE%, BEA infeasible T
HOGEITEEZET). MEH D]

10

(NUOPT 10) IPM iteration limit exceeded.

WRIEEDO AR ERRZ 8z £ L7z (EBRIEARFICHRE L 2 WHEI1IZiE 150 mT9. K
7 a7 7 A4 IHh S criteriamaxitn =300 & L TCRHRET A ENTE T ). iR
WhdH 0]

WRIEOIFIRRATEAL L TH Y, KENED LREBRZ 2GR T — Xy —
AR EhET. 20k RBRIE, MEORr—VOEIRE, FAE 2 MEICER
THIENRLVIEREEBR EAIONTWES. ORI L THRRHRRKELZT S
CLERELVOTTA, UTOHRICLIYEEETE 205D 7.

MR ZEET 5

HE) A 7 —1) >~ 7FEBE% off I23 % options.scaling = "off";

FAERE ERZ E9Fs (F1ziE, 7740 FT150 THIULX 300 129 %) options.maxitn
= 300;

11

(NUOPT 11) infeasible.

P ETARTH L EHE SN L2 BENH Y]
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12 (NUOPT 12) heap memory for NUOPT process exhausted.
13 (NUOPT 13) unbounded.
FEORBEMAHER TRV EPHESINE L. M5 0]
14 (NUOPT 14) integrality is violated.
BHOER R GO MEICHAREDA 2@ L2720, BEEERIRER L o TR W
HhEhTwId. HdH0)
15 (NUOPT 15) F-{%:44 misapplied to ] &
ML R I BARE S B S E ) E LCwEd. (% L]
16 (NUOPT 16) Infeasible MIP.
ARG HE ISR S L 2w epbhr) E L7z REH 0]
17 (NUOPT 17) B&B node limit reached (with feas.sol.).
DRBRE BV TAERT 2 FB0 HEES LR R £ L7z, &#EFTH LRALIZD D
FHAD, BEMIIESNTWE T, (branch:maxnod #REL7ZHE). 150
19 (NUOPT 19) B&B node limit reached (no feas.sol.).
17FEFCTTH, BEEIEORTHIEA. HHIH )
20 (NUOPT 20) Some subproblems remain unsolved in B&B (no feas.sol.).
SRR TRARM LI X ) W O DML IR ) L7z, FHATTE
fFOWMNEHY A, ATr—) v 7F T aryaEBHLTH) —EBRALIZS .
U T18 0 ]
21 (NUOPT 21) B&B itr. timeout (with feas.sol.).
RGN % T B 355 @ Nuorium Optimizer OFEEREAS LRAZ B Z £ L7z, &l
THAHRIIED ) THAD, BEMRIZESNTWET (critmaxtim Z iR B L72HGE). %
M ]
22 (NUOPT 22) B&B itr. timeout (no feas.sol.).
20F LA L TTH, BE@IHRONTHIEA. HHIH D)
23 (NUOPT 23) B&B objective reaches under the limit.
AR BT H BB RIS EL T L. I ]
25 (NUOPT 25) Can’t open file in current directory [no 7 7 A JVFE%{ made]
(&) 7740V (sol 774 NVE) OF =T VIR L72OTHT 7 A Vst s h
TwItA GHREfTOIRET). %L
27 (NUOPT 27) SIMPLEX iteration limit exceeded.
HARBEORAER O LRE A+ — =L E L7z, 50
28 (NUOPT 28) higher-order method is only for LP.
FERE T R R RN IE R OWNEESEH S X ) L LTwEd. (% L)

NZa7lb BB NTT -8B T L
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29 (NUOPT 29) iteration diverged.
NREDHHLE Lz, RFVT AT A=FHBHRLTBY, UTFOWEENEZ S
nEy.
FEATAhE
FATA T REIZ I VIR
FEAT RIS R D DU e
R EE Wz STy
#1380 ]

30 (NUOPT 30) terminated by user.
I-FORRIZEVEHREOME 2T L7z, 50

31 (NUOPT 31) B&B terminated by user (with feas.sol.).
SRREEDHA P L —FORIC L D EHROMM 21T E L7z, i Td 5 RAEIE
b FRAD, BEMIHOLNTHET. HIH D]

32 (NUOPT 32) B&B terminated by user (no feas.sol.).
3 EMUTT A, BEMIHONTVWELA. EHH D]

33 (NUOPT 33) Bound violated.
ZEOETREARIER L T RHAHN IR THI Y. EXLTWLEE, %7 7
AV (¥sol) T'INFS"EFERENTWVET. A7 — LB HPHRPEROHEO+ —
F—DEPH L) MEEBbh T, NEETHCTW A1 EIESRAZ /S
LTEFTLLENHY T, 722 TS EEIH 0]

34 (NUOPT 34) Bound and Constraint violated.
ZHB L CHHFAO ETREFBEICERLL TV ARSI TWET. ERXL TS
A&, %7 7 4V (sol) TINFS"EFIRENTVWIY. A7 — o (#Hl#P%
BOMOF =¥ —0EPH L) BEEBRbhEd. WREETHC TV LGEIZIE L
S /PNSK LTENTTILENRDH Y 7. 72223 [lH D]

35,36 (NUOPT 35) Constraint violated.
(NUOPT 36) Equality constraint violated.
HFRO ETREABISERI L T RHBHA I TOET. #EXL T2, #
774N (¥s0l) T'INFS"EFRENTVET. A7 — ol (HHXLEHOMD
F—F—0EFH L) BEEEDRET. NEBETHC TV G123 RS2/
SLLTHEATLUENDDET. 7252 TBFES . [REIH D]

37 (NUOPT 37) B&B terminated with given # of feas.sol.
options.maxintsol THHE L 7250720 OBHHEI K R I N THRe 2 Ik L F L7-.
(#7180 ]
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B H
do

IT—XAyt—2

SitEA

(NUOPT 38) dual infeasible.

U2 F — NEREB) S NS B EAAREO T O A TEITAT RSB SN E L. [#
W0

(NUOPT 39) IPM iteration timeout.

options.maxtim TiX & L 72K LT, WRIEORES Y A 277 ML E L7z [l
T 0]

40

(NUOPT 40) SQP iteration limit exceeded.

SQP (Isqp.tsqp) DRAEALRZBZ F L7z, o7V T) 282 B L 3w, [fEH
T1H 1]

41

(NUOPT 41) SQP internal error.

SQP (Isgp.tsqp) DEATHICHIRN T =2 EL T L. o7 va) 4% BRAL
723w, [ L]

42

(NUOPT 42) You cannot apply crossover for MIP

43

(NUOPT 43) B&B memory error (with feas.sol.).

IR EFEDEATHIZ, options.maxmem TREE L2 AE) A== ), FET2E
IELF L7228, FEfFWRREEOATHwET. EdH 0]

44

(NUOPT 44) B&B memory error (no feas.sol.).

IR EFEDFEATHIZ, options.maxmem TREEL72 A E) A —N=25Z ), FET4E
IELFE L7z, EfWREEHRONTVWEEA L% L]

45

(NUOPT 45) B&B gap reaches under the limit.

R DFA% options.gaptol % 7213 options.relgaptol TH- 2 G772 L D /NS F L
DT, GEBREEEZEIELES. HIdH 0]

47

(NUOPT 47) Integer Variable 2534 should be declared as "binary".

0-1 LB U OBBAERMDPENTVE T, wesp Z—ROBBERZH) LB TE
FTHA. IR L]

48

(NUOPT 48) Variable Z (% appear in two selection ().

TP ED selection (2 F 72h5o THNTWAS 0-1 BEZEHIENRT L BB L)

49

(NUOPT 49) Variable Z %44 is fixed to infeasible value.

0-1 BEZEHH 0, 1 UMDMEICEESNE Lz, B L)

50

(NUOPT 50) Both of two variables Z %% 1 and Z (%4 2 cannot be 1.

P11 EERL 2 OMKIZ (H—D selection IZHNTWADT) Ml 1IZHhbHT L
NTEFTLA. HHIRL]

51

(NUOPT 51) F#5:44 is currently not available without SIMPLE.

wesp 1& SIMPLE 12 & » TSI NBEICH L COAERITY. % L)
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52 (NUOPT 52) All variables in selection statement#4{-7- fixed to 0.
SHIET B ZEHAFNTOZEE SN T WA &9 7% selection() XY [#HF] FHIZHN
L 7L

53 (NUOPT 53) Constraint ll#)344’s weight is fifi should be -1 or non-negative value.
HALELTR-1 D LKRBIFADEZLGZRITR) THA. (% L]

54 (NUOPT 54) Constraint #ll#)3\44’s weight is fifi should be -1 or non-negative value.
HALELTIR-1 D LKRBIFADEZLGZRITR) THA. (% L)

57 (NUOPT 57) You cannot use any method but "rcpsp" for model with Activity.
Activity DERDVBHHIZDED LT, repsp UMD AV v FEBHL IS ELE L [#
7% L)

58 (NUOPT 58) You cannot use any method but "rcpsp" for model with ResourceRequire.
ResourceRequire DEFZDH LIS D LT, repsp IANAD AV v FEFEHLLHIELFEL
7z PRI L]

59 (NUOPT 59) You cannot use any method but "rcpsp" for model with ResourceCapacity.
ResourceCapacity DEFKAH LIS D 5T, repsp UMD AV v FEZBEHL LS & L E
L7z, 7L

60 (NUOPT 60) You cannot use any method but "rcpsp” for model with tardiness and
completionTime.
H B9 BY%7* tardiness/completionTime (23 E ST WS DIZH D 55, repsp IS D X v
FEEMLEI)ELE LA MR L)

63 (NUOPT 63) You cannot use Variable for "rcpsp" .
repsp (& Variable IZH WA FHIHKRFEA. HH I L]

64 (NUOPT 64) You cannot use IntegerVariable for "rcpsp” .
repsp 1 IntegerVariable XV 2 HS IR FHA. % L)

65 (NUOPT 65) failed to generate any initial solution
repsp (B W TR SIS RM L E L7z, % L]

66 (NUOPT 66) can’t find feasible solution.
repsp [CBWTEITREMRZ 42 FENHREFCATLA 172 L]

67 (NUOPT 67) DiscreteVariable (Z£#i4) ’s bound: [a,b] and domain: {..} conflicts. (Regard
Bound as a definition).
DiscreteVariable DEFHR I N/HPFTIIH/2T I LDTEL W E TR/ 6NFE L
7. 7R L]

70 (NUOPT 70) initial order is invalid between XX and YY . activities related imprecedene have to
continue.
repsp ICBWTHHIHE LCAIERMEFSG 2 o Lz ERIEATHICERT %
Activity OMEFIZHEHE L T2 FE R ) I8 A. (% L)
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71 (NUOPT 71) initial order is invalid. XX’s order have to be previous to YY by way of precedence.
repsp ICBWTHIIFHE L CAIERIEFE G- 2 6 E Lz, SBITBEMRTH 5 Activity &
ZONEFEIFONLRTEIR ) FHA. [RNI% L]

72 (NUOPT 72) infeasible MIP (preprocess).
RLERIC B\ CHEIT R S E e L E L7

73 (NUOPT 73) Continuous Variable Z#(%4 cannot be included in model for wcsp.
WA A G OREE wesp TIEC 9 & LE L7z, wesp [EBHA AR 2B TEF
TA. HR L]

81 (NUOPT 81) You cannot use any method but "wcsp" for model with DiscreteVariable.
DiscreteVariable % & L[ IZ wesp SN HEITHEH TE T A, I L]

82 (NUOPT 82) Trust region too small
B D BN R L oD TREBEEAVNS K 2D T XX L0 TEITZEILL X
ERL VAR

83 (NUOPT 83) Some subproblems remain unsolved in B&B (with feas.sol.).
IARREE TRBARRBLHIC X ) W O DO AP $IHR Y T L7z, FEAThE
A Iy, EHLhH 0

100 (NUOPT 100) Cannot open NUOPT License file:
UNIX/Linux RD 74 £ > A7 7 A V& FIL 2 EBTEIEA.

101 (NUOPT 101) Invalid License file:
UNIX/Linux D7 4 £ > 27 7 A VONFIZREDID ) £5.

102 (NUOPT 102) Machine key(YY) not consistent to License file:
UNIX/Linux D4 £ 27 7 A VBETHHDO Y v EESELTHWIERA.

103 (NUOPT 103) License expired on XX days ago
AHRO AR AT LT 5.

104 (NUOPT 104) Invalid License limit

105 (NUOPT 105) Cannot get license information check machine configuration.

110 (NUOPT 110) Internal error (dpotrf failed).
IEEMETHNTHINGZ 5N, T VAF =R E Lz, R4 L)

111 (NUOPT 111) Internal error (dpotrf failed).
Ay FEBEHERICBWT, EEHETEZWTHIGZ 60, IV AF— IR L
TL7z Mzl
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SitEA

112

(NUOPT 112) Internal error (dpotrs failed).

WATH RO BEHFICRM L L L7z, (7% L)

113

(NUOPT 113) Internal error (dsygst failed).

— AL A R & B A RIS RS 2 FTE TEATL. R L)

114

(NUOPT 114) Internal error (dsytrd failed).

ZFE ARl L (i) L]

115

(NUOPT 115) Internal error (dstebz failed).

RNEAHEOTIIRM L T L (% L]

120

(NUOPT 120) Primal-dual gap is too large.

TR F X v THRTHNEL o7 VNIL, 7= ELFRELZRTHLELL &
IR - RO HIE O FEATH R IRz ST §. (5 1)

121

(NUOPT 121) Primal-dual gap is too large.

FRHF Y v THRT NSO RVNIZ, 7= ELFHEZRTHLILA £
B D FEATH R 7z S TwE . (S50

122

(NUOPT 122) minus stepsize detected

ETHEREAT Y THA ZIHOMEIB SN E L7z, % tipm ICABE L THRAL
723w IR

123

(NUOPT 123) The SDP constraint cannot be treated by specified algorithm.

FILEMHFIRI DAL LT, FIEEMFRZHRTE 27T ZLAHPRRSI AT
TEA. HHDZRL)

124

(NUOPT 124) No SDP constraint is detected.

FIEZMEETEER O 7V T X AH5EE S Lz7s, FIEEMEFHSFEL TEA.
7% L

132

(NUOPT 132) overflow

wesp @ target X hard penalty O#EHAH, soft penalty DFEHAEAY INT_MAX ## 2 CTL E -
2l RRLET. FABOLETHEAINT_ MAX 282 TS 207 =25
IhET.

133

(NUOPT 133) no feasible solution found

wesp DRI 2 AT o 2 WK Z i 7 TSR SN e ol 2 L B R LT T

134

(NUOPT 134) hard penalty overflow

wesp K% @ hard penalty %% overflow L TWAZ &2 KL ETT. IEL SKWEFTHONT
WAHIRIEIEH ) TR A.

135

(NUOPT 135) soft penalty overflow

wesp JKI# D soft penalty A% overflow L TWAZ &2 KL FF. IEL R THN T
HIRFEEH D A
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141 (NUOPT 141) mtxfree parameter error
mtxfree D72 DRFEF 7> a Y OFRFEICIRVH D) 3. nuoptprm 2 THER L 728w,

142 (NUOPT 142) mtxfree option is valid only for higher-order method
mtxfree & higher order TOMAfHH Z L 2STX 5.

143 (NUOPT 143) mtxfree failed to solve linear equations
B CHNL — R RAART E-ATLIZ. A DT 535813 mixfree &
EFICRMLTLZEV. WSODDORFF T 2 Y25 L THRITL L) IT%
Hhb LhEdA. 7l nuopt-support@ml.msi.co.jp 2BV EHE L 723 W,

144 (NUOPT 144) mtxfree cannot deal with free variables
mtxfree TId B TR L ZWARISHIE LTV LA, TV EHET 520,
mtxfree Z S FTITRKMFEL T ZE W,

150 (NUOPT 150) asqp misapplied to nonconvex QP
e ZREE AR ESEH S E ) L LTwE . HRYBEO ZRIAIZHIG
FTHHBATHIA P IEEMETIED ) TRA. EFTNVEANT—F E2HRL TS,
PIAIE RO HIBE xxx + yry IZMBIECT, G 2 037500 IR Ty —J5
Txxx - 2y (FPIEEME TS ) TEA. I R E & % < 58 13 BN
Hiki tipm & Vo 72RO ZIRE LT 23 v, BEEKE & O IR RGN E % f#
< HE I RE 2 MIAL L CHARENR — 2 D77 BE D simplex 240 L TL 723w, &
BB D B DY 3R wesp/wls DXFILTITRETT .

151-165 | () (NUOPT 156) irowA[0] = 9 should be in [1,3]
solveLP X solveQP AT G 2 725 [BURTEAH ) 9. # L < & [Nuorium Optimizer/
C++SIMPLE Ml ~ =27 )V | 2 TR 223w,

166 (NUOPT 166) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for
variable)

167 (NUOPT 167) Access error in calling "XX(YY)". Argument should be in [0,ZZ] (index for
constraint)

168 (NUOPT 168) Invalid [int/double/string] value >Kf# 4+ 7" = > fifi for nuoptPrm options. >Kfi# 7
Ta k.
options. SRfEF 7V a V4 RS T EATRE SN TWE T,

171 (NUOPT 171) upper or lower bound of integer variable is too large.
BREHO LRED L I3 TR A INT_MAX (int BOfAMHE) 2Bz TwE
R

172 (NUOPT 172) F-i}:44 is currently not available with SIMPLE.

[F:4]1 13 SIMPLE TlZAIHT A e TEaTHA. HENZ L]
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175 (NUOPT 175) Continuous/unbounded variable cannot be included in model for wls.
fif: WLS (3L, H5 VA ROERZEDHI LI TS IEA. IR L]
176 (NUOPT 176) SemiHard constraint cannot be included in model for wls.
fREWLS Xt IN—FllE &2 2 e TEELA. RHTIR L]
177 (NUOPT 177) Nonlinear constraints cannot be included in model for wls.
ffE WLS IERE R 2 &G0 b 2 e TcE EA. R4 L]
180 (NUOPT 180) Continuous Variable Z%{% cannot be included in model for wls.
wis 12 X % KR ICHERAE RS Z TN TV LRI SN E T, R4 L]
182 (NUOPT 182) no feasible solution found
wis 12 & 2 SRFFIREICHIRY 2 Wi 7z SR O oo 2R LET. R L]
190 (NUOPT 190) SIMPLEX time limit exceeded.
HARE R LR BB L E Lz, MHH 0
191 (NUOPT 191) dual unbounded( infeasible or unbounded).
EATRD L VA RERY I L M H D]
193 (NUOPT 193) hsimplex misapplied to QCQP.
fi#3: hsimplex 1 QCQP IS T A2 LN TE FHA. [ L]

Al12 REFTVavDIS—/EEXvE—Y

nuopt.prm Z 7213 options % F > 7= Nuorium Optimizer DK A+ 7> a Y EED LT —TT.
IZ5— | I5—Avt—7
&5 BIL7
1 (SOLVER OPTION 1) Syntax error in solver option file.
KA T ar 7 7 ANVORBIITT =S L7
2 (SOLVER OPTION 2) Solver option file is empty.
KTy a7 7 ANDPEL B> T0ET.
4 (SOLVER OPTION 4) Internal error [[NEEV —F > 4]
KA T a vOBREGIV-—F I THBREZ I — B ELIT L
(nuopt-support @ml.msi.co.jp {2 A { 723 ).

KA T a7 7 ANVOEBRIZZS —2RELEE (5 —F51) KIEREFTFar 774
Wik AR TR HAZHEH I e A v 2 — U FIRENTTOT, FFETBREICLTL SN
IT5—DHLREF T ar7 74N

begin

maximize

NZa7lb BB NTT -8B T L
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method:tipm

criteria:eps = 1.0e-8

PRAEEMT) -

<reading solver option file: nuopt.prm >

nuopt.prm:1: begin

nuopt.prm:2: maximize

nuopt.prm:3: method:tipm

nuopt.prm:4:error: Unknown category criteria:eps = 1.0e-8 ATHDNED )
nuopt.prm:5:error: end command is needed. (end TH#b o TV RWY)

(SOLVER OPTION 1) Syntax error in solver option file.

A.1.3 MPS 77AIDIS—/EEXvEz—Y

I5— | I5—Xvte—o
&5 BT
1 (MPS FILE 1) Failed to open mps file: 7 7 4 V4.
MPS 7 7 A WD * —7 L IZRMLF L7
2 (MPS FILE 2) Undefined row name: 17%.
COLUMNS/RHS/RANGES t 7 ¥ 3 VIZREZRDITVHNT L7,
3 (MPS FILE 3) Internal error.
WL 7 =254 L E L7
(nuopt-support @ml.msi.co.jp {Z T A& { 72E W)
4 (MPS FILE 4) Syntax error in £ 7 ¥ 3 > %4 section.
[ty vavs] ORTEryaryTHELS—PRELT L.
5 (MPS FILE 5) Too many 'INTORG’ markers.
INTORG’ ¥ — 71 —47 £ INTEND’ ¥ — 71 — T OIS N TV LA, CINTORG” ¥ —
=% ELT.)
6 (MPS FILE 6) Too many 'INTEND’ markers.
INTORG’ ¥ — 7 —{7 £’ INTEND’ ¥ — /1 —fTOMIEHA WM TV EHA. CINTEND ¥ —
=% T EET.)
7 (MPS FILE 7) Unknown marker: 7 4 —JV F 3 D%
INTORG’INTEND’ YA D~ —h — {1038 E L7z,
(Nuorium Optimizer ® MPS 7 7 4 VEFIZ INTORG’ INTEND’ LISV D~ — 7 —47 % fi§
MLEEA.)
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BH
do

SitBA

oo

(MPS FILE 8) Undefined row: 1744 in HESSIAN section.

HESSIAN €7 ¥ a YO ROEEMNMT 5472 E LT, BREINTVWERVWHOPHENLE
L7-.

(MPS FILE 9) Undefined column: Z%{#%: in HESSIAN section.

HESSIAN ¥ 7 ¥ 3 Y OIFEFZOY TN 2R THBROERAE LT, ERINTVWRVWHO
DENE L7

10

(MPS FILE 10) row: 1744 appeared more than once.

ROWS 7 ¥ a Y IZH—DTan Y LN E L7,

11

(MPS FILE 11) Specified bound: BOUND 7 — % J X )V not found.

KA 7 a v 7 7 4 VTHRE SN (mpsfile: bound = BOUND 7— % FN)V) TN %
##2 BOUNDS F— ¥ »°MPS 7 7 4 WIZIZFEL THA.

12

(MPS FILE 12) Specified objective: H I BI%44744 not found.

Kkt 7 a7 74 NVTIRE SN (mpsfile: objective = HWEIEITH) #hixFoH
MIBIEATAS MPS 7 7 4 WITIZAFEL TR A.

13

(MPS FILE 13) Specified ths: RHS 7 — % 7 “X)V not found.

Kk 7 a7 7 A IVTHEE I N7z (mpsfile: ths = RHS 77— % X)) TRV & FED
RHS =% 2°MPS 7 7 4 WICIIFHEL THA.

14

(MPS FILE 14) Range data: RANGE 7" — % J “N\JU contains unsuitable row.

[RANGE 7—% 5 N)V ] %#D RANGE 7— 7 2 HIBBATICHN L TOREZ 7o T E
7.

15

(MPS FILE 15) Specified range data: RANGE 7" — % 7 “\)V not found.

KffA T a7 74 IVTHRE SN (mpsfile: range = RANGE 7— % I X)V) I\ %
##O RANGE 7— ¥ H*MPS 7 7 4 WIZIIAHFEL T HA.

17

(MPS FILE 17) Undefined column name: 28 (44 in INITIAL section.

INITIAL £ 7 ¥ 3 VICEZREN TR WERZLPENLE L7,

18

(MPS FILE 18) Bound spec. on column : Z %44 should appear earlier.

(i) 284 \CHT 5 ETREZEEOHNLIDFZ L VEITRITNEIR ) A, (&Y
WHRRENZDDIHLTOAZDO Ayt —IURHhENET.)

19

(MPS FILE 19) ¥4 column(s) appeared disorderly in BOUNDS section

(215) BOUNDS section IZBWT [#5] MOZEHEOBN L NEFEIHEETY. (25— 18
CHIC T ENRET.)

20

(MPS FILE 20) Memory allocation error.

T 7 A NVDHEIARIFIZAET) T T —hFELFE L.

21

(MPS FILE 21) Undefined column name: 2 (%4 in BOUNDS section.

BOUNDS section ICBWTEZRIN TR WERAVEHNE L7

=27
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22 (MPS FILE 22) Hessian is implicitly bound for hlinexistent objective.

HESSIAN £ 7 ¥ a3 ¥ TRIERO ) HI2 (TR 2HEEEd) BB L TROEY

HESNTVWETAH, MPS 7 7 4 MiZida HMBESHFEL EEA.
23 (MPS FILE 23) Same bound spec. on column: Z%{% appeared more than once.

BOUNDS section T [ 284 ICB L CR—O#lfREs ZED Mrbh F L7,
24 (MPS FILE 24) Column : Z%{%: has bound specification FX and other.

BOUNDS section T [25044 1 (2B L T FX #il#) & Mo H#$RE DS FRH I TD I E L7z
25 (MPS FILE 25) Column : Z %44 has bound specification FR and other.

BOUNDS section T [Z%4 | (2B L T FR #fll#y & o Hl#FFE A FEEICATbI T L 72
26 (MPS FILE 26) Column : Z %44 has bound specification LO and MI.

BOUNDS section T [Z%4] (2B L C LO #illf & MI ll# a2 kI ThE L7z,
27 (MPS FILE 27) Column : Z %444 has bound specification UP and PL.

BOUNDS section C [Z%4 ] (B L C UP #l# & PL HlRRE S FERICAT b E L7z,
28 (MPS FILE 28) Unknown bound specification 7 4 — )V K 1 D%

BOUNDS t 7 ¥ g »|Z LO, LI, UP, UL, BV, PL, ML, FR, FX At @ 7 XV sBin £ L 7-.
29 (MPS FILE 29) row : 1744 appreaed more than once in & 7 ¥ = 44 section.

RHStZ7 v a VBLXURANGEtZ ¥ a YIZBWTH—DITEB_EUFHENF L7
30 (MPS FILE 30) Unsupported section. 7 4 — )V K 1 D%

Kbot s v a v ahBnE L.
31 (MPS FILE 31) Bound of column %% infeasible.

BT 0S B BE RS DY FEATA M RE T
32 (MPS FILE 32) Invalid mps file.

ZOMOIH THRARL I ENTELNT 74V TT.

Al4 LPI7A4IDIS—/EEXvE—Y

H

BH
do

FitBA

—

(LP FILE 1) Failted to open Ip file: 7 7 4 V4.

T7ANDF =T ERBLF L7

(LP FILE 2) Memory allocation error.

T 7 A NVDFHARRARFICATY) TS —FELF L7

(LP FILE 3) Internal error.

WERL 7 —23%84: L L7z, (nuopt-support@ml.msi.co.jp {2 T < 728 \,)

(LP FILE 4) Syntax error.

WXTI—2/1on) X L7

=27

MRS NTT FT—FHIEVRT I
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I5— | I5—Av&—%

&S FiEA

5 (LP FILE 5) Non-ascii char appeared.
FEASCH XA HN T L7,

6 (LP FILE 6) The order of sections is wrong.
7 a v ORI HE S TW»EJ.

7 (LP FILE 7) Variable Z %44 appeared more than once in :.44.
[{]— DB =2 EL EBINE L7,

8 (LP FILE 8) Term 2 ¥4 * 22 %% appeared more than once in 3 44.
W —OES—2> ORI EL LB E L7z

9 (LP FILE 9) Undefined variable name : Z 4.
RERDEBLHBNT L7,

10 (LP FILE 10) Lower/Upper bound of variable 22 #(# appeared more than once.
] — DELUK 3 2 BR BB ED LI T L7

11 (LP FILE 11) Bound of variable Z#14% is infeasible.
ERBIZOWTHIE LR &M P5 26N E L.

12 (LP FILE 12) Length of name %4 Hi... is too longer.
ERRROUHFRETEET. Q5 XFETTY.)

13 (LPFILE 13) £ 7 ¥ 3 > %4 section unsupported.
Kot s v a varENnE L.

14 (LP FILE 14) general/integer/binary section appeared more than once.
f—otsyayplEgU BT L

15 (LP FILE 15) Invalid lp-format.
FETELRWT 7 4L TT.

NZa7lb BB NTT -8B T L



TNITY) XL

0 s

B.1.1 Ri&E

RO wA b
w/ME f(x), x€R",

% M gx=0, x>0
#EZTTL OZIT, BHox = (o, ux) 1 En RITRZ MV, B FIZHWBERTYT. 72,
g:R'" > R" I mKILOXRT MERETY. CoOMEDT 77 Y 2 lE

L(x,y,2) = f(x) - y'g(x) — 2'x
& L7-& %, Karush-Kuhn-Tucker (KKT) 4 (#EMEO—KROVLESME) IR TH 2o FET -

VXL(x3 y, Z) = Os
gx) =0,

XZe=0, x>0,z>0.

72721, X =diag(x1,---,x,) €R", Z = diag(z1, - ,zs) €R", e=(1,--- , 1)) e R" TY. T 2T, ML
- XZe =0 % XZe =pe (u>0) TEEIEZ 72D DEEIE KKT LML FE .
Nuorium Optimizer TlZ/N) ¥ X+ 7 1 BEL -

F(x,2) = f(x) = ) log(x) +p D 1gi(0)] +v (xTz —uy, log<x,~z,->]
i=1 i=1 i=1

Ay MEBELTRALEY. 2T, u>0@3N0XY T A =%, p>0ldRFIVT 4855 X —
Z, v> 0 RBRENNHOERESVWE LT NT XA —FTT.

BRI S AL RIS 09 B PN A CId, TBIE KKT 4 25 72 % 5K ed T, IBIE KKT &b % i
T2 EWIHIEEEREBRITVET. TOBIZ, AU v M F(x,2) O—RIEPL Fi(x,2) $ 5 W WRIE
W Fy(x,2) OBALRASBERFT0H0 &40 T30, REMBETRT XIS, BIEKKT &H2KD 5 )
BB L E T (ERRR AR 2071 - BEESRE RS 2 55,

COMEEZMLT, RMEMITICED KKT &z mzRkoEd.

22T, AHOBMEEZO L) 2B EE 2 T3, Nuorium Optimizer TIEHIFI MBS E TRAEET 254, 5%,
EHIWZETRPGETA2HE 20— SeFTcE& T, 72, HREUDPHERELZCHEDIR) S ehTcad T,
SFERINERR ST [131[141[15] = &R

NZa7lb BB NTT -8B T L
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B.1.2 EHRRRZFATIHE

EIE KKT S35 =2 — P YERKRO LI ITHD 7.

—ry —X‘lrc
re '

ZZT, (Axy, Ayn, Azw) IS ZEFUTH T A EREH TN MVT, GIET 7T v Y 2D~y 217515 %
WX ZFOIEPATHITT. TDE X, [p 23T KE L, GAEIEEMHITHITH 5556 AF (x,z, Axy, Azy) < 0
Thob] EVH)HEIFEY IH T T

COWEEFMLT, EHREREZAN L CREBMICNERT 27 VT XL 2 BEST LI ENTE S
T, FRIERICHT A7y TR I TO L) ISR ET. 9, RO=ZAD 5 o 0 RRAHE
Umax TRKDF T

G+X'z -A
-A 0

A.XN

Ayy

AZN = —X_IZA)CN - X_li"c.

—x;
(Axy);
-z
(Azy)i

— . X 4
a’max - mln{a max» a max}

| (Axn)i < 0},

a'xmax = mln{
i

| (Azy)i < 0} ,

@ max = mln{
1

KIZ,

a=apf, a@=min{yama, 1}
CEFRLTT. ZIT, y€(0,1),8€(0,)TY. FLTC, [iF
F(x + ap'Axy, z + aB'Azy) — F(x,2) < e0af AF/(x, z, @B Axy, @B Azy)

HARIZTERAOIEERE LTEREINE T g€ (0,1) TT.

TOEHIT, HHNTGA—F EB@EYNIERETIUL, 2 v M F(x, ) 2REEICRAT S L 9 g
RHEXRT MV (Axy, Ayn, Azy) ROAT Y Tl a 2205 HNBTEET. SIhHLT7TVITY XLDOK
B DOREARAE S I E 5

7757 alBONy THDHREME 2B DI

o BMUEETHIBIE (v £4T51I% 0)

o — DT
TY. 72, —ROIFEMEHHEETIEIAN Y TP 2= 2 — b VETEBT 5 2 L2 L > TITHI G
RWICIEEMICHROZ LD TEET. o TC, TOX) YA ICEMEREZAH L -FiE2HHT %
ZENTEEY.

B.1.3 (SHEREZFATIHE

1791 G IR EME TV E SERIRKELZFH T LI L IRHETY. €2 T, GILETHL L E

YCO—WDAT v TEDRREN — V% Armijo’s Rule EIFONET.

NZa7lb BB NTT -8B T L
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LAHTE AL L CEMNERICTAEHESREZFRALTIT. ok &, EREMNXZ ML
w, Y4 X6>0, A7y TMa 3RO &) LEBKREWZLET.

Iwll < o,
{70
@ < min{§ —, Y&max
[Iwll
Umax DEM G TEREREZFH T 2 4] FAETYT. BSEFSOY 4 ZHREILEE O H %5 TfT
WET,
KIBAGIPORYE 215 5 72D HRHE L 22 B BT IR 27 MV (Axsp, Aysp, Azsp) &

D+X1z -A —r. — X

-A 0

AXSD

Aysp TE

AZSD = —X_le)CSD —X_ll”c,

WKLo TELLETT. ST TD>0ITAMAITHITT. o ZHIH Asp i TEBFEFIRTHGZ H5NBIX
BNT, AU v FEBZELE D WRIEEL AF,(x,2,Ax, Az) ZIRAMET 2 AT v TiRE LTERL .

a" = argmin{AF,(x,z, aAxsp, @Azsp) | lla(Axsp + Azsp)ll < 6, @ € [0, @]}
a = min{l, yama},y € (0, 1),
BHEBEBDO AT v TE o ZUT OG22 AT EIICKRELET.
1
AF (x,z, aAx, A7) < EAF"(X’ z,a"Ax,a*Az) <0,

1Axnill < MI|Axsprll,

lAznill < M||Azs prll

[MEEEIEZ AT 2 58] TR T PV (Ax, A7) 13

Ax A)CSD A)CN
=y + (1 - V) .
Az Azsp Azy

ELTHEEINEYT. 22T, 92X -7 ve[0,1]1Ev=0,0.1,02,---,0.9,1.0 DHFTEH :

1
AF (x,z,0Ax, A7) < EAFq(x, " Ax,a"A7) <0

ZHRITRADETY. ZOXHIZ, MEEEBZHET 28] CRIREELMANY PVORREICR %R
% 710 (Axsp, Azsp), (Axy,Azy) ZRIH L £, ZORR, KREBPOREDSRIES L E T,

B.1.4 HFAstERESERAANSE
MDY, KKT 504

VXL(X3 y, Z) = 09

NZa7lb BB NTT -8B T L
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g(x) =0,
XZe =0 (D

DFE 1N, F2RNEIHBETHY, EHELZOEIEIRNDOAELRDTT. ZOHFBERRICETLAT v
ThE1D=2— b ka5 LB RRNOKRAEIFEHICTFICRY), ERELRE I RNOAIC
AXN . AZNe

HAOBRENBNTT (AXy, AZy ld=2— b YED ATy FHAZNHIZERZZ75). 2o
CORENRETHIEZRBLCoa— b YEORT Y THINEBIET 5 (FUk 5 (Higher Order)
DBIEEMZ D) ZEI2EoT, KVEBWATy THINEHRLIZENTETY. —a—F NV EOAT Y
THIMMEES 28T 5720121322 — b ED ATy FHMOFEENCE S N5 EEY 2 A5 F)
HT&57:0, PHEWVEHHIA N CZa— M HMZEETLHIENTE, GHRZIFLTL I L8
SEEXR

Nuorium Optimizer |ZI3ZDZ L ZFHL, ESHICHEIMETHL Z I LcTF 2 —=V 7 %
MAZ 72 FEDPHAAEN T T

B.1.5 FIEE(EstEREEANRE

RO e wA bR
w/Mb fx) xeR"XeSP
M g0 =0,Xo(x)=X, x>0,X>0
EZFET. ZZT, B¥x= (o, x) 1 E 0T MVT, BE AIZERBARTY. F/2, ¢ R S R
Em KITORT M VERETS. 28 X 1 p ROCHHFRIEFATHIC, X = 013475 X O 1E Mm%
HRT2b0LLET. Xo: R > SP13n RILAZ BV ERBRIETATFIZEMIS G S 5% T s
WIROBE, Xo i Xo) = ) Ay — B LFZHLL TV A,

i=1
COMEDT 77T allirw=0,Y.2) LT
Lw) = f(x) =y g(x) = (Xo(x) - X, Y) — (X, Z)
& L7z& &, Karush-Kuhn-Tucker(KKT) 5t (REEDO—ROVESEM) dkAThzohET !
V.L(w) = Vf(x) - Vg(x) Ay - A"(x)Z = 0
Vylw)=Y-Z=0
gx) =0
Xo(x)-X=0
X0Z=0,X>0,Z>0
(A1,Z)
, AT Z = ... ,XbZ=gMHZMT@é%®kLiT
(An, Z)

9Xo(x)

TITH AW =~
Xi

NZa7lb BB NTT -8B T L
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Nuorium Optimizer Tl, @ KKT &% {ii729 5%, Newton & FIH L CRAEMETRDE .
WO 2 PR B R EE O Y G, KIBIWPORTEIRIES N E 378, £ THRVREZ ) A,
WPOR 2 RAET 5121, 2 ) v MEBEERT L2LENH D 7.
M-I E T R E 2 309 e, N) YL T 1 B
F()C, X, Z) = FBP()C, X) + VFPD()C, X, Z)
Fpp(x, X) = f(x) — plog(det X) + pllg(0)ll + p'lIXo(x) — XII

Fpp(X,Z) =(X,Z) — ulog(det X det Z)

Ay MEABELTRALEST. 22T, u>0@3N0NUXY NI X=F, pp >0 FRF VT 485
A=, v>0 3TN HDESVWE LT INT A —FTT.

RFEF % KD D Newton HREXUILLT O L H IRtk S F 7.
G+H -Vgx) ]{ Ax ]_ VFx)—Ve(x)Ty — uA* ()X + A*(x)(ZXe X' = 2Z)

-Vg(x)" 0 Ay g(x)

AX = Xo(x + Ax) — X
1
AZ=puX'-7- E(ZAXX" + X 'AXZ)

TITWE, Hj=AL,X"AZ) THELDELET. A, A OREIILUTH; 255 T2 3 R%E
nETd.

IEIE KKT §:th %2 5723 M2 BRKRD AR T % & v ) Bl AR, — O IERIE N Rk & [M& T
F. Newton HRER 2 BT, EHMZWHPALT 5720, KSHAHHNDAT —1) ¥ 7 %475 TW»
9.

MED IR 2 56, RIBIURM: 2R3 2 7200 TR EIC 7% ) $3. Nuorium Optimizer Tl
BRI HEZ AT 206, KEBWPORZRGET 2 10 &, SRR ) 2 5710 %
REGHOETHERTMERELET.

RN i - Bmss
KT i L R

w/AME c'x xXER"

% M byzAx>b
[ B SR QI € ) il 45 e e @ g T i

— 1

w/Mb EXIQX +c'x xeR"

5 M by =Ax>bg
R LT, TNENERMLFETT. —EgREHI AL L, FEICH L TN LR 2175
B O % W EIRD L Z e TE LY, WERIZR W ZMZ TWET.

B.2.1 HEIEEE

Nuorium Optimizer {2923 & LTV 2 HAREIZ KBIBREH OSGET RS I3 5 FE T3, Hifk

NZa7lb BB NTT -8B T L
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FHBICHET AP ZIE B 2SR LT 23w,

B.2.2 BIHHE

Nuorium Optimizer |2 5% & LTV 2 HRHIFIFHILET AL E ST E 5. HRIHREICE T
BIFFIIFIZ L [12] 2L TS v, ZOTHIE S TEBLL EORBIEME T, —HICHRE
(ERHEF D (Line Search Method)) 12450 3725,

o ZRUZHARTHF KO IEH TP %\ (1710 BUT) Bi&

o HIBB DN v AT HATHN TH 2%

WIENREL D S REPDOEREETT.

B.2.3 SRREE

Nuorium Optimizer (&, BEEL % & G/ —REHBHEIZ S L TUTO 7 V3 X AHHEE STz

By, SRBEEEIFENS TV TY XA EHCET.
o HLfKE (options.method = "simplex")
o ARNIFI (options.method = "asqp")

AR SE B & X — MR TC D RIE DB 2 — A L 7 [ GRAIRE) 20 B LM 2 &2k
BB RD DTN TY ALTY. FRICHEEGETEBEIEN SN 556, IR ik
ERAKEAM L 72 GEBRAME) 2Z2 7.

Z 2 TR 0-1 BEBERE S UTHRIEEHFE (HRMBEBZR/MET 5) OBIZFHIIL 3. 0-1 BHE
Bzl 5 & ERREDS 1, TRRAEAY0 & % 2 AU % 5 2 LICTHEE L 723w

RLRRTE B TIEARA IR DD S HBUT o TO R WERZ —DOBIRL, 0 2T 1ICHET S, &
W) BE (DBHRIE) 2170 Y. COBRIIKRDHD L) ek (GHAR) ORIZKTZ LTS,
Bilf 27z iz 2ok (3] offy (Mo FHogLEmRS) 2B 7.

NZa7lb BB NTT -8B T L
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ETOEHE 0< =x< =1 12
L7z — |k ﬁ:ﬁ%ﬁ

DA (MR R D — RS TR A
C e R CREROE % G 729 )

s R E DR R AT e e R
RN T

0000

L Lah s, SBARIEZZT T [ 3] 2 EZEBOBII U TREINICH 2 2 Rt H ), Bl
2 HBOREICH L TRIERORWHLEE 2 ) A, SO0 BREREE, SEARD [H58T 5
L ATHEMBEEO HWBE B Ud 2\ VI KRT 2] ) E 2w THOBMEZ T WET ()R
ERE). BARMIIE, EREISEAFEDSS E ORI THIO N TV AR B L3R X0
HRBEEMEAR Z TS, TRU LGRS 208N H ) A, B 2 ISHEMEO HYBEEfEA 11 T,
WEME LTI ONTWIUEZNLL ESEL TIHRET2LENH ) TEA (LOKOBHLOMFIZ
). DBBEREIZZ D X ) okl L RS EZ M) R U EM 2 /5 7V T) XA TTY.

Nuorium Optimizer (£ 7 % TRIZ X ) R e 2 md# b L TWwE 5.

Ea-UXFq49U R
JEH D AL B B TR A SRR % 5 72 5 R D A Ef#AH 5 E 9. Nuorium Optimizer
TIEZENITIMZ, FEATRARERZNOT Yy 7 TI7) T L DRI U EMEZRDFE T
Blzide 2 —1) A7 1 7 A RINS Tld, e TEMmzitgEl, Hll TBR-EZSTVS
ERUIEE L, WIEE oA IEFEE I L REBTHOBMREEEH7-I0% 2 & T, F7
e EEL O E LET.

Y& mE
BRGTHRETIE, BRI EZZEE T2 L1280 [VWRTPE] &iFEn 682 AR TE £
¥. ZoflfRZofFHRIHET 5 EBABIUET L5720, TERAENMSSTELT.
2R LEMEEOY A ZIKRELhB720, PL—FF 7OFEPLETT.

ATALIE
RGO E 2 i < BTl [THPLEL] 12X 0 B D 5\ IS RE R & 17
WET. FIZIE s (probing ) | & IENZEMEIX 0-1 B % 0 H DV L ICHEELZ I H
SEAAREDSLEPN LD THIIE LS ICEHEL T

CNOOFLEDOBAKRNZLRFEL T a > OREHFETOWTIE G (simplex/asqp) ([ZHRD

NZa7lb BB NTT -8B T L
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£t8¢ B Nuorium Optimizer 77)L 3V X s

LRBA T g v] OBEIHERTDHY T,

B.2.4 ASIDHPREE

AEFN A B E % CTld [Supervisor | 3 & OF [Worker] & MHENL A% EIDS N L TRBE AT F 3 [17].
Supervisor (ZIEFIMLENEZfil L, Worker i35-2 b7z F A7 2P 9.

Nuorium Optimizer KD 3 D DIEFN GEBREE AR L T T F.

1.Racing (77 4 )V )

2. Deterministic Racing

3. Subtree
Racing & Subtree (X [18] ZZEIZL TWE 7.
Racing

Racing (3 E D Worker %3[i— O FEELEHM I % 3647 L T < L TY . % Worker TIZE L %
KA 7Ty a R ESINTVET. A—OREZH 720, MELRFELZLZEAT TN,
TT7 ANV MOKFEAT Y a Y TCEBRTLIENELTHEVRERDL I ENTEET. AIEH
TERRWMZGL 2 EPEMUINIGE AN LTETY. FREMEEFTILI D720, [[ Lt
RAEEPOE AN T =7 ThoTd, ReDiRTO AR5 WEESH ) 7.

Deterministic Racing

Deterministic Racing 1 Racing [ZHt @2 7z 7-FE Ty, 2 TEHIREM &, FUGSE
BRENOFE CANT— 7 THNIF UHERPHEONSE (MUFR 7oA 2&5) L2 ER
LEY.

TNy ZRTAMPLRT L, VATLORBL Y VY ELTHHT %L, X0 REMITH
ML72WEEICAEMTY. EREALE L TRERZ R T L ot AR s BmE 2o T b
72, M X > TEHEOSBREE L) BB 225 —ANH Y ¥, £/, G5k
ALy AL THIEEEALTHUREND L7:0, #YRAL v FEEZFANIHRTEL
CLEHPHETY.

Subtree

Subtree (ZAEHNIZFEAR 2 PREE T % FHETY. Racing & RS LIEBRORFENRELL, Ao HhH
BEORECTROUEMDLE L R HEICAENTT. FEME L TRBIB R ME (I BB E %
D FALEL R HAKTE R 25202 B 1) 2 RT3 T 5 &, o> Worker IZHRFE S & % 70
ROV — FEOESARER DS 0005728, WHEOGHBERL ) bEL 22 D)
T, 20X GREEDYA S Subtree X 1) b Racing DSHER I N E T

WA AR E L% EAT T BB OREL 72 a XIZon T [EEGETIE: (simplex/asqp) (A %)% 3K
fEr 7 ay] OBEIHHIPHY 7.

EEN =noxstE (sap) i
BRZKFTIE T, RO &9 %5 AEHIR D & ORI RB LE O 2 KD 5 2 L 3T

NZa7lb BB NTT -8B T L
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EF9°.
BB fx - #&/ME

(x)=0,jeJ
Mg G000
gj(x) > 0,] S J]
SQP &1, TTOMEZ BED A RIZBE W T RGEHEETHEM L, £ o ZRkaETH [ E O ff 2 88
FhHmE LR SHE%E KD % FHETY . Nuorium Optimizer TIZ =) O SQPEAHWAHZ LS T& &

I.UT, TRSIEOWTHAILEY. %k, FHUHTHVD LIIEOREZELL £

B.3.1 #Za—bVEZRWSHEE
AFFETIE, TOMELZ RO XS 2 kETHFETEML 5.
H B % %AxTBkAx +V T Ax - wME
I Sk gi(x0) + Vgi(x)"Ax =0, j € Jg
8i(xe) + ng(xk)TAx >0,je s

CCTBWRBIOMED T 75 vV a BB DO~Ny 2fhl 2 #E =2 — b ViR X o TRBLL 24751 T
Y. COMBEOM Ax ZHRFEHME L, HRRRZIToT, RORBEKZED LTk ) 7.

B.3.2 (SFHEEEZEZAVDIGEA
ATHETIE, ZOOZKEHEMEZHC 2 & TRFIZERL T . $9, —DHOIKEHE
MEIZROEY T
H i) B % %(AxiD)TDkAx,fD +V ) A? - EAME
gj(xe) + Vg(x)" AP =0, j € Jg

ill# S 1
gj(x0) + Vg(x)T AP > 0, j € J;
CITD LId, EERPIEDMETHAH L) A sl LIS, ZOMEDH AP &, ATFHEITK

HHPORMEZ 52 5 ETRE ekl 2 R LI

COMEORERDI-LE, ATV RHFHOEEEZ K ELET. T4bb
Ty =1j€Je Ul gi(x) + Vegi(x) AP = 0}
ERDFET. T0LE, B OOKEHMBEIIRO L) ITEDOLNE T
H B % %(Ax,C’)TGkAx,’j + Vi) AxY - HwAME
WFIGME g0 + Ve () Axl =0, j € JX
TG RILOMED S 75 v Y 2B DO~Ny 45T, CORMEDM Axy &, KEEATTOM

EOIRIZE DNz & ZIHWIURZ T 457200 Kl >TwES. T2, ZOMMED KKT 5&M4:13,

SHREOFHAOEFRTOHML F L72A, T IS B3R LEO 2 b3 7 v ) XABHD 720128815 7-— B TH
Y, Nuorium Optimizer 138D L TRHENZ E2EAL L) — BN LRMEEZR) LA TEET.

NZa7lb BB NTT -8B T L
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RO L)W ARE L TERT I LTSI,

G =Veutw |[ Ax' | [ -V/(w)
Vg ()" 0 ykNﬂJﬁ =8 (x)

SIT oy, B OMEORMAICHT 2777 v VAR LET. —IC, RIEEBL
BETHIUL, BB SR RFHIIEIC G RS S AT TE 50T, ZOMBISHT 25t

Hazx ME, BRO Axsp ZROLEFEEIERTNEIVWDBDEEZ LI ENTEXET.
zlgiif’ﬂi, AXSD & AXN @I’E‘l?"fin:{fl\

Ax(v) = viAx) P + (1 = v)Ax)

EWRFEHMEL, EOOLNTBEEBOTZHERL, KOMERZERL 7.

NEXN sizeersmEy L) S wesp
COTIVTY) X LITEERER, 0-1 BEAEREERE L-HRFI AN E :

ZH x;eX;, j=1,.n

FIE o 2 g, xg ) 2l = m

EAZ 2= AT A I ADRED—DTHBY T— - H—F2HTHELDHOTT. 22T, X; &
FEBOEFBIIHIET 2 HRESGTT.

KT NITY) 50, &R OEEDOGE 2 R/MET 2MEZ R E 3. AMRETH L7720,
RETRTHMZTHPFAEL VA TOTEL TN ZMATHE2EL 2 TET Y. £HIK
DEREOEF 2T A, SHROEREICIE [HEA] LIS EOERZHITITEELET

C OB, EAOKE RERIIBELENICHEZ SN D L) REOERIMTbNLET.

BEEOBWHIKNROBEAZKELTLI LT, LVAFHGEIUFTEET.

HARICIIEAZ 0o L LTHETAHILDTET Y. COXHICHESNZHIE, MEY SERL
Tz 3 REFRE LTHDONE T, HAD o ICHESI NS DEN— FHillF, IEOHFROMHEIZEEE
END0%E YT MK EFFOFE T,

HF oML, TAMETRE BB (0, xj %) RERTDHIEDTEETH, €0
BUCIZHEE u 2 2T

o /MEBETHNIE - f(x) 20

o iR AL TH UL f()—pu>0
Ly V7 Ml EERL TCHWEEZHET. 250, HOEKEAES DL, L F Tl T_EH)
Ko eoE LTilbb7:0, HIBKICH L TOEAXHET LLENH ) 7.

TR FERME Y VNIE, BT OWTFhhoftzizeidEkL £

1L 3RTON— N B LY 7 MilF 272K E 572 (HWBEEUZE L i3 HEE % i 72

TR E - 72)
2. AR AR E D FBR A 2 7=
3. ETHEIRH SR E D LR Z B 2 72

NZa7lb BB NTT -8B T L
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4. 12—z L7

ATNTY A20F [H£HFIE, ZREARTANIES ST I ENTES (greedy 2 HETNRS
VT4 % 0I2T&S)] TEzHEHRELTVWET. HIZTERBIR LY S AEXHF D) TREd L7z
AN, HAKTHAZ LT W02 560H) 3

AT NTY) X L0E, WERY: THEERL Y V| 7V —TOREICE LD TY. FEMIZOVWT
(I [91,[10] Z T2 S,

RN 57— - v—F &2 @EANR T Y 1— U SRIERE

COTNTY ZLNFLT OGRS AT a—1) v ZHE:

e RONZEITOT, MEFHOUIITH 2 EIHROFE, VEEDORBIG % RET 5
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