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Nuorium Optimizer (2 IZHBIZIGC T T O Z 2 7 VAR I N TED 5.

1.

Nuorium Optimizer ¥ = 1 7 JU
Nuorium Optimizer D FEMFRREASHBH STV E 3. & 121D 5 F2EE Nuorium Optimizer (2B 44
AW HILBMELTEY 7.

. Nuorium Optimizer/PySIMPLE ¥ = 21 7J)b

Nuorium Optimizer i J& @ Python X—ZADE T ¥ 7 Fili PySIMPLE D~¥ = 27 )V T

. Nuorium Optimizer/C++SIMPLE ¥ — 21 7Jb

Nuorium Optimizer {18 ® C++X—ZADEFY ¥ 7 ZiE SIMPLE D~ = 27 VT

. Nuorium Optimizer/RSIMPLE ¥ = 1 7))l

Nuorium Optimizer 4} D R X—ZXADE T » 7V 5§ RSIMPLE D~ = 27 )V TY

. Nuorium Optimizer/C++SIMPLE i E%E

BT 1Y 7 B PR AR AL P L2 k)3 A Nuorium Optimizer/C++SIMPLE Otk it SN TwE 3.
BAKW 28 E2 FARE L THERDICHRBE LAY =27 VT,

. Nuorium Optimizer/SIMPLE 21— Y 7))L

#)% T Nuorium Optimizer # CHIHDOHIZBTTHODOF 2 — b)Y TV TT.

.Nuorium X Z—FHA K

W& TEILIRELEH GUI Nuorium % CHHDOFIZBTTHDAY — b A4 FTY.

. Nuorium Optimizer/Excel 7 K1 > Za7Il

Nuorium Optimizer & Microsoft Excel & O #ARFEFETdH % Excel 7 FA ¥ OFEMIBEREDSFIH S T
WE.

. Nuorium Optimizer/C++SIMPLE #&p#E#ik~ =1 7JL

HMERD 7 1 7 F 27 B Nuorium Optimizer % MOV LTI 2 s S CnE 5

— 2T VICHL TR v I v~ 7 V2Rt L TB Y. F 54 v~ TV
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RI=aT7VEUTOL) ZHNEIPSHBRINTHET
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W2

B L I S Nuorium Optimizer TN 72556, S I 2 fRTETRO —FRAEHEH 2 S h
9. UTiEZEo—#TT.

[Problem and Algorithm]

PROBLEM_NAME a
NUMBER_OF _VARIABLES 5
NUMBER_OF _FUNCTIONS 2
PROBLEM_TYPE MAXIMIZATION
METHOD HIGHER_ORDER
[Progress]

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

<iteration begin>
res=7.3e+001 .... 4.1e-003 .. 6.4e-010

<iteration end>

[Result]

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

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

PROBLEM_NAME a
NUMBER_OF_VARIABLES 5
NUMBER_OF_FUNCTIONS 2

NZa7lb 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{FE (simplex), Ba#l#E JOXF—/\—[CBIFDHH 5

BEED w3 (simplex), BRHIEE, 20—/ \—CB1F BT

Hifk: (hsimplex (3B <), ARG, 70X+ — =% 7235461213, [Progress] TliE A&7
Ta vIZUTO L) e rRasthsnEd.

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

<iteration end>

<preprocess begin> & <preprocess end>? [ i3 AR D KAFIZ A BRI OB DI TEZ R L TWE T,
<iteration begin> & <iteration end>DH\ZH % F v MIFMEDORBEDOETZRLTVET (12D Fy
MIOE, BEORBEZRLTWEY). F2, XF 1 IETURHEZRRT L7 2 —RITER LS
LERIRL, XF2RREREZIRRT L7 2 — ANOBREZRLTVET.
FOIEETHI:, —WRETEEE IS LT RED D D 7 1 X F— /73— (options.crossover="on") % §%& 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, WEEORBIIRDOBRICHARZEORBIORPH N L 5.

BN w52 (hsimplex) (€813 37

HfR: (hsimplex) (2 & 0 BUEEMEIRE % % < B56121%, [Progress] THiE At 2 ¥ a YIZUTD X
I ETREASB 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 BB NTT -8B T L



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

MG OBEZ KT L, DAREEICBITL 7.

WA EHTERFERFRE (wis) [CBIFBHHA

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

NHIZZ RSN E 9.

FrAREE

<problem statistics>
Int Vars / Total =
- 0-1 Vars =
0-1 Constrs / Total =
- Set Multi-Cover =
- Set Multi-Packing =

- Set Multi-Partition =

#

#

#

#

#

#

# Soft Constrs / Total =
# Var Bounds

# - Int Range Max =
# - Continuous Range Max =
# - Unbounded Vars =
#

Assignment Labels (V1,V2,E) =

<iteration begin>

# Initial Sol

given

# 0bj 240.00

# (Hard/Soft) Penalty = 54.00 /

620 / 625
400

150 / 540
50

100

0

100 / 625

12

0

105

(6, 10, 50)

430.00

<problem statistics>TId, #idkirF N7zHBEILITEIZ DWW T WLS ORISR & BT 5 1HH
ARFERSNET. BRI, 2RO FI0-1 25 0-1 HHRX0 L EFTNH1T L WLS i
EWHRERIELET. 22 TOo-1 N E T RTORED 05 1 TH2HELHHTT. 0-114l
#aig, EAEBERN B x +x>2), EBEFTHEA B x+x<1), EEFTE B x +x,=2)

[ R (O S

<iteration begin>PAMETIIMIIEDEMATIRSINE T, LoBIOWE, 1 —F05a%E L 7w Hif#
W HWBEBAEAS 240 TH Y, HN— FHlFELEIE 54, V7 MilRERKEIZ 430 TH D L HANT T
FNENOHEHOBERIIRD EB Y TT.

=27
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12 28 BEHN
e Bk
# Int Vars / Total BRI B OIS | RO
#-0-1 Vars 0-1 ZR D%
# 0-1 Constrs / Total 0-1 HlF K DOARE / HKI X DAL
# - Set Multi-Cover EEWB I HIF X DA R
# - Set Multi-Packing A TR KR N OARE
# - Set Multi-Partition FA 0 FRHFI X OAREL
# Soft Constrs / Total V7 MR O AR/ HH K0 AREK
# - Int Range Max BRERO [ EBR- TR oRXiE
# - Continuous Range Max RO [ ERE - TR o KH
# - Unbounded Vars FRBRE I TRR2ERE SN TR WEK DM
# Assignment Labels (VI,V2,E) EI4 T XNVOZET T 7I2BIFHTHM E LD
# Initial Sol PN D R 7
"given": L —HWIHE,
"random": 7 ¥ ¥ A,
"zero": ¥ T WL
# Obj WO B i B EiE
# (Hard/Soft) Penalty IR D N — FHRERE )V 7 bl R
be e st E3 ]
Resources I Current Sol I Best Sol
#Itrs Time(s) Mem(MiB) | Obj 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

VIR OEHH E, FEROBFREIFEERNTERICFRINT . BUEOEITHE R, HAE
AV R EBERLTWEON, BT TICROTMORTRD BWRIIM a0, Lwvs7-fb
WATHAIIE §

FoFE, REP—ENBATON ) REFESEH SN THEITEMEh & Ed. i
PEFHINLZVEFIROEHF S 20 925, FHHEII TOATVE Y. RIERECL2HERDO—
B aEE LT, SHEOBREICEMOERIIH 2) 7.

INZNOHHOFRIZRDOLBY TY.

NZa7lb BB NTT -8B T L



2.8 BFHNNMERTIa—UVIBEYIVIN (repsp) [CHIFDHAN 13

EZN =K
#Itrs &R

Time(s) FATHER (F)

Mem(MiB) ~ # &V il (X €A )
Current Sol ~ BUERERh DR

Best Sol e LR

Obj ERSIES
Hard 2N — Rl 28 SR
Soft AV 1ISEEYTE
TRy
# 0Obj = 230.00
# (Hard/Soft) Penalty = 0.00 / 4.00
# Elapsed Time (s) = 43.54 / 100.00
# Iterations = 81708 / 191770
<iteration end>

TNTY) ZLDHET T 5 L ETRERR R BR 2 EoFERAFERSNET. Loslodgs, HEK
fiti 230, /N— FHl#EKE 0, V7 MlKERE 4 THLEPREFE LTESRTBY, 7VIY X
A DFELTIERIZ 100 B TH - 722 L ATHARNE T

ZTNENDOHHOERIZKDOE B TY.

E 2N =13
# Obj e BRI H B E s

# (Hard/Soft) Penalty Iz BfFED /N— NHlFER R/ V7 - l# 8 w
# Elapsed Time (s) i LR LR D FEATIRE I / 4RI AT IR ]
# Iterations i JL AR5 RLIRE o0 AR T %% / e AR el %%

EE) smsntzzs y1—UY SREYILIL (repsp) [CB1 37

FIRFRNE R V2= Y ZEEY VN (repsp) V72854, [Progress) TUfig 5127 3 » T
OFEAFEBOMBDILTO LS T3, HHEKOBREIZL > TC2HEOMIxH ) £7.

NZa7lb BB NTT -8B T L
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2.8.1 ETrzIE

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

(soft) penalty= 18, time= 0.00(s),iteration= 0
(soft) penalty= 17, time= 0.00(s),iteration= 2
(soft) penalty= 16, time= 0.00(s),iteration=
(soft) penalty= 15, time=

(soft) penalty= 14, time= 0.03(s),iteration=

O O o o o o

3
.00(s),iteration= 4
6
.05(s),iteration= 8

(soft) penalty= 13, time=

<iteration end>

HHOEWRITKROMY TY.

EZN =0 3
(soft) FR IS 5
penalty=1H 1 il 127 b E

time={H 2, iteration=fii 3 fH 2 : LW, 3 @ AWK

HBRIINE T, V7 M E LTHbhTwETOT, HIBEMOMED V7 MR EEIC
H{EFNTWET.

2.8.2 WMHENRIJE

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

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

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

<iteration end>

HHOEWRIIKROMY TY.

TN =K
(objective value) FEREINTRICHET 5
value=1i 1 il 1 HA9BIEME GRmiblEn)

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

NZa7lb BB NTT -8B T L



2.9 FEIAAEMEREHEEE (iisDetect) OHA 15

ERE2 o0FIRIE, HRIFR Y VSORE L, REMPEHRSNLEICHEHNE . €0%, @)
B I NV EFORDPEFILT 5 KB W THHIF TR Y VDR & [HART Y.

EEN =RasERmLseE (isDetect) O

77 4V P OIRETIE, FEATAWERMEZMRILT % iisDetect & M-IN 2 LA AHHEYIZRE) S 1,
EGATRREDEROERZIT, TOMBEH 7 7 A VOIS T3 (HFHFEREY v
SNIERHFIN & A7 V2= Y THEY VSMERFELAL . 2 2T, disDetect BEREAVEES) L 72356 O
MR ZHIIL L7

DTFoEFVEER (EFNV7 74 MV lpsmp & LES) ICHEPNBIEEHBEIL, FETATHE ()
Rz eLl) T

Variable x, y, z;

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

X >= 2 * y; // 1I8
1+ 2 % z >= x; // 118

y >= 2 + z; // 1IS

X >= Z;

y >= 0;

z >= 0;

ICRLEETFIVT NS" O — 7 P 7zfll#FEED EDO—2 % krE LT FEATA T REME I HH
LETH, §XTEATxy, z 3FELIERA. T2, =27 ST ARLRBOHIHRITETA
WEENE & TR T, BET S, LAV bo T, MEEETATETHLIL b2 TT

iisDetect #¥AEIZ Z D & 912, FEATAWTRELEDERK & 72 5 T 54TOML (Irreducible Infeasible Set : IS
EIFEINET) e LTI LTS, —RICESFATRZBEICOWTUS 3EBAEL I T4, 2
DOTNT) ZALFTREZRBY /ISR (FFNTWEIHALHV) bOERDL LI RLa—1 A
TA T AVBEAINTVET.

COMEERBIEEE, [Result]l THTE A L7 a VICUTFOL) R RsnEd.

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

FhFnoB ok, DToX)240 9

24 ML fREN e
DETECTED_IIS_SIZE MIBEINUS I8 T N0 I A
(#IIS_RELATED_VAR) S IZEHENTVAITIZEETNLIEROK BRI IR D

NZa7lb BB NTT -8B T L



16 28 REHD

Z4 MV @ Bz
INFEASIBILITY_OF _IIS IS &R TOFETA M HEME IR D
NO_IIS_FOUND_BY I1S R e o Js K ENIIETOr

(#NONLINEAR_CONSTR.) IIS MR LMD JE K O HetE D3 % IERIEHIKI 0% RBFRED A

EFVICIEBIEORDE TN T A, IS OFEMEHRIBIZTETRA. FOREEICE, ANy ¥F—
I IS ORI AIERIEED 72D IR L 722 w9 A v b — VBN, EHELHANL 2H 5
PERLTT. 2L ROEFVICHTLIHNEIUTO LI 1220 T3

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

f=x+y+ z;

X kX >= 2 %y % y;
1+ z >= x;
y >= 2 + z;

x+y+z > 0;

i

ERROR_TYPE
NO_IIS_FOUND_BY
(#NONLINEAR_CONSTR.)

(NUOPT 11) infeasible.
NON_LINEARLITY
1

(200 [ EE et

LUFIE, BRI SN NEDO—TY.

24 MV FEER e

STATUS HE LET A TR OIRE  NORMAL/OPTIMAL/
NON_OPTIMAL/ERROR
DWITNDEID

(#IIS_RELATED_VAR) IS ICHENTWAITICE 1S KR IR A

FNLEBOK
(#INTEGER/DISCRETE) BRER ORI
(#NONLINEAR_CONSTR.) IS M R D KRN O e TS F SRR o A

A3 B % JERTEHIHK D

BOUND_INFEASIBILITY

ZER D LT BRI 8 SR D
LN

VNS WG EII 0
S (3

=27
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2.10 EELSERERITELNIAR

17

24 MV 5 e
CONSTRAINT_INFEASIBILITY il 2kt S D i KAl AN S WG DE
g 32
DETECTED_IIS_SIZE B SNz US IZE NS IS FFERIEED A
TO¥
ELAPSED_TIME(sec.) R SIMPLE O )& [l Ik ] % 35 A
E
ERROR_TYPE IS5 —FHLrI—2Xy STATUS 2% NON_
-y OPTIMAL % ERROR
R Y ARy (W
FACTORIZATION_COUNT 1T D551 8l 2 WL D A
FUNC_EVAL_COUNT B H5 o Al ] £ WD A
GAP RE L TR 7 IR BRE D A
INFEASIBILITY_OF_IIS IS &R TOETAWRENE IS & I D A

ITERATION_COUNT

V012= R VNN YT B

N B2 /wesp/repsp/wls @

METHOD

i U 72 iod b Tk

NO_IIS_FOUND_BY 1S Fe i 2l o 5 A 1S 7 J ML ikg D A
NUMBER_OF_ACTIVITIES T T4 YT 4 ORI repsp D &
NUMBER_OF_FUNCTIONS B (HWlEKEZ &) @
NUMBER_OF_GENERAL_CONSTRAINT  —#% D # [&Hl# D% repsp D H
NUMBER_OF_IMPRECEDENCE LS AT H# DR E repsp D H
NUMBER_OF_MODES T— FOBI repsp O A
NUMBER_OF_PRECEDENCE FATHIK DRI repsp D &
NUMBER_OF_RESOURCES EIRDFEL repsp D H
NUMBER_OF_VARIABLES ERORE

PARTIAL_PROBLEM_COUNT R0 R R IR B E D A
PENALTY A X HlI#E = wesp/repsp 3 FH g D
PROBLEM_NAME [ SIMPLE fii: € 7V 4

MPS Ji: TITLE ®NZ

PROBLEM_TYPE

MINIMIZATION (3/Mb)
MAXIMIZATION (KAL)

RANDOM_SEED

SLB O

wesp D A

RESIDUAL RO TR ES 53K BR % 1 /wesp/repsp/wls
DY)
SIMPLEX_PIVOT_COUNT HAKEE O AR Hifk: o &

=27
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24 MV 5 R

SOLUTION_FILE fR7 74 NDISAE WHINLHET 74 VD%
Hild, BRERREIC L ) R
%%

TERMINATE_REASON AT T B wesp/repsp 8 H Rf D 2

THREADS WHMLEITIZBWTH L 2B s H/il ) 7 2 i

ALy N VIVN wesp & ElEFI LS

TR T VT AAICH
WwWTHihshs

VALUE_OF_OBIJECTIVE H i1 B EUH FATATE (infeasible) O

Wity s HIWEE
DEEIAEE B

STATUS (& [## Lt TR OIRE] TF.

¢ OPTIMAL (3 iREM IR ONI-Z LA ERL TS, 72720, [4.1 B RELRE—5] Mo NLP
(FERIEET I ) - NLSDP (FEMUE-F I @ MatmiiE) (o6 L CIRpTREEs#H o Tnb 2
LEEWRLET.

e NON_OPTIMAL 37> L 5 OB TRFIREEPFHON Loz Z E 2R L ¥, Ml
ERROR_TYPE Z &M L 7.

e NORMAL & wesp,repsp,wls 2SIEH# T L7 L 2B L £ 7.

e ERROR I3 wesp,repsp,wls 28585 T L7722 L 2 HKRL 7.

(201 i

DToREZITHIFT, BEMNDICMNSNDZEREE NI LEVEIHITRETESET. REHER
220H) 9.

—DU%, KA 7 3 ¥ 7 7 4V nuopt.prm IZFER S5 T, nuoptprm WIZLLT @ X 9 IZFEa
LET.

iy

output:mode = silent

H 9 —2IlF, SIMPLE EFI)V7 7 £ VNIZELR$ % HEETY. C++SIMPLE DA, EFILVT 74V
WIZUFO X H it L 5.

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



34 BI7A)VDLTR, HlHERINT 2IHEHMKRTER 23

(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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T,
Nuorium Optimizer @@ FH#EPH & 7 v
= ) I 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 R LAT- T, EMEORIED B 2 BEHZ RO T 3. KHEBREICB W THRK
RDVEERBEAITIE, "crossion"EFRE L THEEN S D 7 0 A4 —N—%2 W5 ORHEFTT.
hsimplex : Hif&{: (HSIMPLEX)
PySIMPLE 7> 5 -0V LTl 2 2 HiARZ: T3, #EEHIRE S X O kEHE IS EE T & £
§. simplex EHB LT, L) AN=ZAREZFEHLTVLDT, LD — A THEBICEEL T
R B AR U CIR BRI 2B L - MEEZ R O TTERE L ZE W,
asqp : HANHIKZE (ACTIVE_SET_QP)
R & AR, B 2™ T KEHI R E O B RE TS 1 HABUL EORBIERETIE, —#k
WCEE (ERRZETE (Line Search Method)) 1245 ) % 9775,

o ZEUIHARTHF KO IE TP %\ (1710 UT) G
o HIWBEK D~y LTI EATHI T 556

WCIENEEL Y B OERETY. 72, BEGHEICHIE L TWb 0T, BEEHDI G T
NTOL N RKETHREZARL ZENTETT. "cross:on"ERETAHZ ETHEELLD 7 0
AF =%\ 5HIENTELOT, KBEMEICH L TCERBERMRERDLZENTEET.
higher : #ZET A% AN % (HIGHER_ORDER)
MR L L 2N T, KRB 2 8UERT I R E O & L Cldd mE Ty, Hifkge
W, TREIRERIIRE D AL
lipm © EARERE (LINE_SEARCH_IPM)
— D MEHE B EH TR 2 N AL T, BN TH B 2 L bh o T B HEIIE IS
BWiEL ) bEAETY. RACHPAORMEISH L TARTY.
bfgs : #= 2 — I > (BFGS_LINE_SEARCH)
#o o — b VEEHOZERRRICE S CNRETT. Ay 2175 0m P75 & %175 & LT
FLET. DHEL (50~500 ZHILT) 2 oIEMIEED G EEIZH LT tipm & ) R %56E
BhH)FT.
o tipm : fSHEFIRMN AL (TRUST_REGION_IPM)
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KB b O % &4 — DO IERIL A B TR 2R N RE T, IRA VW #iP ORI LT
AT,

Isqp | ELRREEZ T HE D Bk T REHEIEE (LINE_SEARCH_SQP)

=2 — b BRI X o TR Z RO 2 BR WRETIE TS, AMBIEE (50~100 ZHDLT) %
IR I E LT E T

FEIC & o TIREMERN R (lipm) XD DREMICE DHEORWFELEL P TEET
o tsqp : fFIABIREICEED < BR IKEHEE (TRUST_REGION_SQP)

ZREBARE R T O F F VA BR G TY. KBRS 0% &L — kO IERIE T
WHAWHRER GETT. MBI ) TS, MBI X - TEHREEL D D EEMI,
FOBEORWHZES ZENTEET.

ZROBE D AL WHEIEN R (Gpm) X ) b EHELRLGENH ) £ 7

Isdp © M- IE AT I P ek 37 2 F2 B0 N RUER

FIE O - 1E s RT3 2 BRI N s, BB - Sl B3 2 HIZMIE CTH
LUENRHY EFT. NI TAY v PEROEHEZITWEEA.

o trsdp © 5 MBI & W 72 FEAUR 1 1 5 ST [ RS 3 2 B0k N e i

HABE %L - X IEMIE AN B % - 1@ RT3 2 EACFNAEETY. 2 v b
BB OMET 2 RGET 57012, FBEFEESELZMHLTCVET

wesp © HlFFE R Y V2N (WCSP)

AR [RER ¥ | 7V —T ORI E Z2HF T RMEIT T2 7V T) XATT
PF LD BEMRAIRE LD TIEIH Y AL, KB BEETH I L, JERWIcmEEIcE
TR GEBR) 2RDBLIENTEET.

BRERORZEZHR, HOTXTOERUZ LR E TRAH 5HEIE L TCoRARTT. HIE
B, fRRICEAZRET LI ENTEE Y. HIROEAIZIL, H— N, I - N, v
7 MO =ZMEA DY 7.

wls @ A & R ERER P (WLS)

PySIMPLE 7% 5OV LT 2 5 0L T, 0-1 5D & % & il =R U Tl il 20 L s %
BIhoTwIET. 20720, BEHERCEGIH L Vo EDMEZHRELE LTV, M
RO ZROBF - HWEEEE) S0 TEET. BEP R Z2 GO IIEREKO A
ZHH T EVTE, IRTHRERXOBLETERER L) e TEET.

repsp © BIRHIRIFF & A7 V2 —) ¥ FHEY VN (RCPSP)

HARKY: TR Y Vv ] Z V=7 ORI L 2GRN E A V2 =) v ZHEICS
BZT7IVTY) ZALTY. BEEFIOT, Jebdb SN EEORE - % THZ % e 5 MEOFET]
BB % BRI RO B 2 EDSTEE T, repsp DRELIBIZH 72> TIEME%E C++SIMPLE OF¥5% 7% 7 7
AZHCTRRBT 2 LESH Y 3. 2 TR ORMUBE L, WLERMEREZ %S 2

HTELT. WBEZW BITIEY 7 Mill#y, BEZRD BIZEN— FHFORIMEATE 5

Nuorium Optimizer O 7 )V T X A%, SIMPLE Titik &5 HIWEE, #lf CHANEE S X O
Mz R sh7Zzb0EFR—-MLET.
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5% 4 Z Nuorium Optimizer OER&EEE7ILTY XA

WED sEmEmEs 70Ty XL 0K

LU, Nuorium Optimizer THU Y v ] B8 2 e # L &, Nuorium Optimizer 23 2 T\W 5 7
VT X LDOKIB—EETT.

FOWEIE
O ®mbHbWBLTWD
O #HLTw?
R B2 % L 72 2 % <
ZARLET.
LP MILP CMIQP WCSP*®  RCPSP | MINLP CQP CP NLP SDP NLSDP
simplex © O
hsimplex | © R O
asqp O O O ©)
higher © R
lipm O R R R @ o O
bfgs O R R R O O 0O
tipm O R R R O O O
Isqp O R R R O o O
tsqp O R R R O O 0O
Isdp O R* R o O
trsdp O R* R4 O @
wesp o*1  O* @) O
ws ox ox% O
rcpsp O*6

o X 11220\ T, 0-1 BEZEH & MR (DiscreteVariable) DA% &L HEDO AR H 2 LA TE T T

¢ ¥ 2ZDWT, PySIMPLE 2 LIFUNHI§Z & TEE T

¢ X 3(2DOWT, wis R R 5 DIRHIFIN - HWBBDSZN TN _RETORETY. 72, HN—F
fF &y 7 MK OREH) ZENTEET.

e ¥ 412DV, SymmetricMatrix Z HHWCTERAL L 725612 2 &3 TE E 7.

e X 5|ZDWVT, KETIEWCSP X [V 7 MK - & I/n— Flil#y - ~N— FHll# A3 EFE S N7z dfe
ERAEGTRVWHE] 2ELET.

e ¥ 612DV T, RCPSP I C++SIMPLE DA ) T L TEFT.

YN 7LauzsoEesE

T XL FRES HHEE,

=27
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e EFINT 7 A VHTIRET 5 ik
o KfFET 7 a7 74 )V nuopt.prm W TIRE T 5 Fik
DB BHY T ¥
FEANZOWTIE 5.2.1 Sl LRI IS BT 2 REESRINE S L T 28w,

N 7ravzsosmsERr

TN ZLDIEZIRNATDO L WEAIZIE, ANWESNBEONE»S HEIWIZ 7 V) X
ARBIRLET. (ZdYXLOBEEREIR)

BARA7ZIVIVXL HEEZE

simplex BT R THIE TREERZ 5T

asqp H B RS IERE CRBE R &

higher BT N CRIE CREBZE-Z & 5w

wcesp Discrete Variable, selection % 1 &»

rcpsp Activity, ResourceRequire, ResourceCapacity % 7 >
Isdp A TRIE TR IEZ i 2 &

trsdp RS oI R 2 & T

tipm LEe DAt

RO &) Yy, HNCRET HE L) IORRPHONLTRENH ) 7.

4.5.1 BHEEHHZIN TV DIFRAETERE

PHRAFEE UG RTE (CMIQP) T U asqp 2SFIH T ETY . IREBEIEHRIELFTMRE (MINLP)
DYty, TNIT) AL EWRIICHIHEEL TV RWEFIRILI—2 R LT, 20 L) RLEEUT2
BALLZEZ v,

o MU 2 MUAL L TR A HEUE AT RE (MIP) & L T##<.

o ZHHT T 0-1 BEEHTHNIL wesp TS .

o BHVEZ WAL L 728 % tipm % tsqp TS .

4.5.2 BHERHHNZTINLEVIERIETERDE

BRERDEG TN CIERIERTHEOY &, 77 4V b TN X A EHEEEE (pm) &
0 925, BHESZREERE (HWBEBOAZ KB OWf, FFICEFICHART—HK oMK
DEDAD T I IZ AR asqgp BPAM LG E S H Y £7.

IR RGN tsqp 1345 TR 2T E T 57 — 23 T80 E 55, kOHHER IEIEREL 21T
) FETTY.

bfgs 13/MBIEE (50~500 ZELAT) A0 IR DIV IEICH LT tipm & ) AR B EDDH D
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9.

4.5.3 [OhEHERTE

IHETE FRE LS L CIREARMRREZ W B —RICERTTO T, ERELRSHEINYTDH S
Ebho TWAEYEEIZIE (SIMPLE i3 TH A0 HBIHIETE EHA) L LTI DEBIRE
EEREL TS, @HEBEIDTEX 5D lipm T

WD =aFameEmmiTseE isDetect

FEAARMEER O 2179 7V T X 4 disDetect 13, FEITATRELEDFH & 72 o T B HIH R
OMON, TELRETFTRDOL LWL DOEFELE Y. GXONTHMEPFETATREAESNIZLH
BIEE L 3

KHBHE CEITAN G L SN WA, iisDetect THRLRIFNM2ET 256050 3. 2
DORFICIERIFA 7> a VT TIZT DT LHHETT.

4.7 BAnr & eiey

POEET R E (LP) & % W iE ZkEHERE (QP) (2 LTk, Wik (higher/lipm/bfgs/tipm) (2 & o
THRONTHOFEHRE D LI L THREZRE TS, 70X F—N"—Ehs Tz Hwb 2 &
TEEY. ABEMEICEH L TBEORWRZGL I ONEPRSANTY.

ARG —=N=%LT) 12OIIZNEEDOFEERELRIL, UTOXLHICEELET.
EFIVT 7 A4 IWVICERT 5 i

options.crossover = "on";

KA 7> a 27 7 4 )V nuopt.prm (ZFLaR§ 5 ik

cross:on
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Sl Rt T Y s vk

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

[+ 73 a ] CEEET) VISl VIITERT B0 7Y a VasitihEhTwEd. —
WATva v izonTid M8 LI FIBPMALTWEY. SNt 7Y a VA7) VI Sik
CEo TRk T 2R L 2ERLET.

[FEfE] 121, &4 72 3 v OIS 2 VIMEOFERSTEBRENTET

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

o HOERICII B iR EMOERT 2EEAitd s E 5. [MEEM] L2861, HEHEP O

fiti - KMt Ee) Zii L#HPACTL 2EEOMEEKRLET

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

EoTWAEIE 00 LD b REVHEEZLELIEEZKLET.

DR, kgt~ a vo—8RKTY. &b, +7v 3 Y45 PySIMPLE TO%FZ R L Tw

3. [HL] £BhoT0BF 7Y 3 VIZDOWTIE C++SIMPLE 45 G HETT.

HEKRBEAF T3>
*7oar F7aly
5.2.1 B LRSS BT B FEEIR. method
5.2.2 RAS I H E IR maxIteration
5.2.3 AR LR maxTime
5.2.4 RIFIE R D FIR A solve(silent=...)
525 A=) 7 scaling

5.2.6 FATAN] Be 2 R A 1 b g solve(iis=...)

AREROBERZRETEERAKES T3>

= F7ars
5.3.1 MRIEET I EH N R S BAREAND 7 0 A+ — N — higherCrossover
5.3.2 KKT e fFikAs 1k 50 KktEps
5.3.3 W BT 2 WHE D & DR %=L

5.3.4 MOEETEI N KRS B B8 — RGN Z IUREETH S &L
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BEERKELF T a

B558 KBATVavR

F7oar

F7ars

5.4.1 FABGAT A REVER 2 il

simplexPrimalTolerance

5.4.2 RO B g2 A7 v] Re P 5 fil

simplexDualTolerance

5.4.3 BARIEMRERI (R hsimplex D &) hsimplexMethod

A wesp 27 —HY—F (wesp) AKBEF T3>

FT7var FT7varsk

551 8% — MA randomSeed

5.5.2 AT %L tryCount

553 AL v P ER threads

554 HIFFERE 7 = — AT BT 5 EHHERERM LR wespPhaseOneMaxTime

555 HFTER 7 = — X2 BT 5 BAE I B IR

wcespPhaseOneMaxIteration

5.5.6 17 BT T v 5 e L RR

wcspPhaseTwoMaxInterval Time

5.5.7 % S P s SCASE Il 8 1 RR

wcespPhaseTwoMaxIntervallteration

5.5.8 FIEE A & DR

wecsplnitial ValueActivation

fEE wis ARKEA T a2

F7oar

A7 as

56.1 AEYEER

maxMemory

5.6.2 HYBE %o HAEAH

objectiveTarget

5.6.3 AT

tryCount

PRIREERKEL T a2

=27
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5.1

KREEA T 3 VDEREREICDNT

FT7var F7oars
5.7.1 CIRRF- 1 O 5 EE branchCut

5.7.2 R ALEE branchPresolve
5.7.3 FERLIERER diving branchDiving
5.7.4 5 R HRE feasibility pump branchFeasPump
5.7.5 % RIS RINS branchRins
5.7.6 FERLIWERER RENS branchRens

5.7.7 / — FiEiR branchNodeSelect
5.7.8 wesp ¥ 7 —H—F DL H) branchUseWcsp

5.7.9 wesp ¥ 7 —H—F O AE A E_ERR

branchWcspMaxIteration

5.7.10 wesp ¥ 7 —H—F ORI R LR

branchWcspMaxTime

5.7.11 280 5

branchCutoff

5712 0B A 2T 0B FE

branchVariableSelectScore

5.7.13 SEAT T e O %5 E R

branchMaxSolutionCount

5.7.14 HRER M EE FIR branchMaxNode
5.7.15 A€ LR maxMemory
5.7.16 L TFHYEX v v TEIME  GEXRHE) branchGapTolerance

5717 ETFUEF v v 7EME (FHxHE)

branchRelativeGapTolerance

5.7.18 H %D H bR E objectiveTarget
5719 ALy FEUERR threads

5.7.20 WFMLF% branchParallelMethod
5.7.21 ¥IfRE1E branchRepairSolution

5.7.22 AIARRAEE O 10 5 E IR

branchRepairlteration

D st oy s vogesiconT

KA 7 a voRENFR, BTV IIEREDLVIIREAS T a7 7 4 )V nuopt.prm THZ:

DEF. RETIIKRFELT T 327 7 4V nuwopt.prm TORREHHE, ROKET) Y FSilETO

35

TEOSHREEZHMIL £

5.1.1

KEEA T3> T 74 )L nuopt.prm

KA 7 a7 74 )Vid nuoptprm &\ ) ZHEITRITIUIZR D THA.
KA 7> a7 7 A VOEEDITIE begin, HmEDITIE end THLLENDH ) 7. end DERITL
FTUAT LTI Y) TEA. ROFNZ, FIMBIBESZIN TV A, ROMHELRBA T 3
Y774 NVTT.

=27
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begin

end

begin L oend DBICKHREF 72 a VOREZITI)I ZENTETT. ROFITIETILVIY) XL L
L CHARE: simplex Z4FE L TV E .

begin
method:simplex

end

KA TV avid:TERL, =THETALELDH ) TT. KROFITIE, FIEMAZ 1072 12 EL
TwId.

begin
crit:eps=1.0e-12

end

KA 7T a v 77 A NVPICIEAAR—ZAZEEANLIFNTE TS, RoOBNE, EiLos & H
SHIRTY.

begin
crit : eps = 1.0e-12

end

KA T ar 77 AN, BHEORMBA TV a v 2BETAHEITEEY. UTofTix, #ik
SR 107 IZRBE L, T T Y A N ICHIEETE SN T higher 3 L TCWE T

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

end

THOPMT AT VA7 *1L, ZOANRIARAY ML THAZLEERLET. FIZITROBITIX AT
H @ method:higher 5 A T NI A.

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

end

KA 7 a v 7 7 A NVTERET AEITIZTERL/NLDIT D,

3.4e-3  4.562384E-2

D &) RN RS SIN TV E T,
KA 7 a7 7 A VAR TE NG, BB DICIEKES T2 a v 7 74 VEGRAAATE
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CERRT A=V ENENRFREINTET. RS T a7 74 VHFOZRE, I X MIEHS
NFET. LTI, K7 ar7r7 400 5ARTNSGOBBEITTY.
KWt s ar7r40L

begin
maximize
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 ¥Za7)VICBIFHK\EATay

E51) ¥ 7 57 PySIMPLE T2 5 2D options @M Z L TRIFEF 7> a v &2FELTT. #F
M PySIMPLE ¥ = 2. 7 )V [3.6. Kf#+ 7> 2 | (https://www.msi.co.jp/solution/nuopt/docs/
pysimple/guide/options.html) % ZHH {23\,

5.1.3 C++SIMPLE ¥Z-a7)VICBIFTDKEF T a>

E7Y ¥ 7 Fil C++SIMPLE Tid options 41 L CRIEA 7> a3 Y &g L $¥. ##flid C++SIMPLE
XY= TNV [92 KA T 3 ] (attps://www.msi.co.jp/solution/nuopt/docs/SIMPLE/html/
09-02-00.html) # & { 2 &\,

¥#1Z, options D X ¥ /XD H B, C++SIMPLE % Hll#Hl§ 2 TF O+ 7+ 3 Y2 L Tid C++SIMPLE
R aThVEITERZE N,

e options.noDefaultSolout

e options.noDefaultSolve

e options.outfilename

o outputExpression

NZa7lb BB NTT -8B T L
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38 E£58 K@BATVavE
o outputParameter

5.1.4 RSIMPLE XZa7I)VICHIFBKREA T3>

E71) ¥ 7 5k RSIMPLE T3 BI%L nuopt.options() &/ L CRfEA 7 a v 2 L 3. R
RSIMPLE ¥ = 2 7 )V [8.1 nuopt.options() % ffi> T NUOPT % # XA ¥ %4 X5 ] #TBELZE W,

RN ssarmaovay

AETIE, RKFBTNT) XL LB WRFES T 3 VIZOWTHRRLET.

5.2.1 RBELHEICDIIDEEER

F7ars

EFVUJEREMmuoptprm FT a3 H i
PySIMPLE Problem.options.method 3 > RV
C++SIMPLE options.method CFFIME
RSIMPLE options.method LFFIfE
nuopt.prm method:[value] LFHIE
FXE fiE
i SR Yy
77 4 )V ME  auto Method. AUTO
il #6 pH {auto, lipm, higher, {Method. AUTO, Method.LIPM, Method. HIGHER,
tipm, bfgs, simplex, Method. TIPM, Method. BFGS, Method. SIMPLEX,
hsimplex, asqp, Method. HSIMPLEX, Method.ASQP,
Isqp, tsqp, Isdp, trsdp, Method.LSQP, Method. TSQP,
wesp, wls, repsp} Method. WCSP, Method.WLS}
XFIE PRI B
auto Method. AUTO figidi % B CREINY 5
auto Db Method AUTO LISV FasE il T 2 3833 5
B

o KA+ 7 g A auto/Method AUTO OBy & 32 HEICEIRLET. A+ 7Y 3 Vi
7% auto/Method. AUTO VIS DA IZIRE SN E TREZ BEINL 9.
o IREMERD: (TN TY XL) OFIMIUTERD 9.

NZa7lb BB NTT -8B T L
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asqp Method. ASQP ARHFPE (+ BB E )

bfgs Method. BFGS N RS

higher Method. HIGHER RIS T I 2 PN R

hsimplex Method HSIMPLEX A /S— Z Hi{k{):

lipm Method.LIPM (2R 57 S= NI PERES

Isdp - R 0E 2 A E T R A x5 2 32 R0 P

Isqp Method. LSQP EHRIR SR & I L 728 Ok R

ICpsp - BIRHIRA E R V2= v ZHEY VN

simplex ~ Method.SIMPLEX Ak (+ 0 BBE )

tipm Method. TIPM B BRI B

trsdp - TSR & 7 JERU R e A A R 5 5
TR N

tsqp Method. TSQP fEH I 2 R U 7208 R kG 1

wcesp Method. WCSP wesp ¥ 7 —H—F

wls Method. WLS H AN & TR WLS

o RF TV a METIRE SN L 5 2 O N7 E LREOREIIF G L WL EIdn 7 —
E40 9. BIRISIEROEETEREIC AR (simplex ) ZHETHEUTOL) LT —
P b/ VAR (O 35 B

(NUOPT 15) simplex/asqp misapplied to NLP.

5.22 REDO LR

A7 as

=27

E7Y > Y §&&/muopt.prm

FT7ars

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

RSIMPLE options.maxitn

nuopt.prm crit:maxitn

il B
774V ME  -10

/ME T 1] B
N I R

MRS NTT FT—FHIEVRT I
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B2

5.2.3
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&8 &k

<0 HEHIRD 5\ T HBRE

0 KExRIThbRV

>0 fREmE AERE R E T 5

o FILGM & LTH W USRI A ORI D ERTY.

o SR Z R OMEIZHET 5 &, MHIRD 2 W IZHBRE SN E 3. WEEIC, MHIBRIC
%% HRRESINDEDOWTNIILRL7IERLY), HEREINLILERITOMLELY
ESeN

STER R LR

A7 az

B3

7Y JEE/Mmuoptprm FT7 a3l H

PySIMPLE Problem.options.maxTime
C++SIMPLE options.maxtim
RSIMPLE options.maxtim
nuopt.prm crit:maxtim
it ER
74NV ME -1
R/ ME -1
N A1) BR
g2 B
-1 A1) B

>=0 FHEREHEER (1))

o IRt & 2 HEMEEH LBRZ 0 T 3. Sl A AR il & BT 5 L EMEAME IR L
E3c

o FIEHERIZ CPU MR Tld e C EB B TRHI S M F 7.

o BN HRE SN EIZERIBRE 20 9.

o RF TV a MERIEDMETHERE LIZHETY, e SNzGM RN ERZ 282 <

NZa7lb BB NTT -8B T L
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LT 25E0H0)ET. ZOX)RLEEUTIEEINET.

o FHEL L RREM CROBILIFEAMFIE L 72 ETH, TORMME T 2 LE¥H 595603
HVFET (BONLFETRBEHT 7 A VI 55). OB TR % 2
TAGENH) T

o BROHALIABIC B VT, AR RBEOMED 2 WEPTICB W TR ZE L TW 256
Y SNV

o MFMLILBE DL, ETOAL Y FAMEILT 2D FOULEBHY £, 20720
FEIRIZF = N=A~y FPELDGE0H Y £7.

E LR EREEREEROFAERMICKREZBELZ) D 55613
nuopt-support@ml.msi.co.jp & TIHHIK 723\,

KREFIBIRORTHIE

A7 as

B2

EFU U EE/Mmuoptprm F T a3l H il
PySIMPLE Problem.solve(silent=...) EA%fl
C++SIMPLE options.outputMode pasl
RSIMPLE solve(trace=...) FLARAE
nuopt.prm output:mode p&E]

it Pz HAZE

77 4 )V M#E  normal True

fifi i {normal, silent}  {True, False}

X=F3| HEf4fE (PySIMPLE) XffE (RSIMPLE) &k

normal  True FALSE KRIFERDFREAIT D
silent  False TRUE RIFERDOFTR Z 7D RV

e RKF+ 7 a VT "normal" (PySIMPLE Tl True, RSIMPLE Tl¥ FALSE) #i%X%E7T % &,
RBALEH R TR ORI NICER SN T T, W SNAZNFETEICLTTY.
e Nuorium Optimizer D/ — ¥ 3 ¥ [FH
o ZRDFR MK DO EEE O R ETEH
o FEALRT R DOHED
o FOBEALRT I DOAE R
o KF T a VMET silent" ZEXET D & RKBIEMOFIRVPHHTE E 7.

NZa7lb BB NTT -8B T L
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5.2.5

B558 KBATVavR

o KF T a VIIREALEH R OFIRIE 2T ET. T Y EHEKOER (774N
D HPAHRFTRE) FHHITE L VIEEPH ) TTOTIEELZS W,

o HALEIHICB W T AN OF — "=~y FRRECEEIE, KTV 3 v TERRZ W
THIEICLDENGRMEZEMTEI2LELH ) £

¢ PySIMPLE IZB W Tkt 72 3 ¥ Tld 7 < solve BAEDT ¥ silent T L 3. FEAIIE
PySIMPLE ¥ = 2. 7 )V C ZHEFE L 728w

e RSIMPLE |2BWTldA 72 3 ¥ Tlid% £ solve BIELDGI K trace TRXE L 3. FHMllIZ
RSIMPLE ¥ = 2 7 VT ZHEA L 728w

AT—=uvy

A7 a

EES

EFVUIJEEMmuoptprm AT a3l F i)
PySIMPLE Problem.options.scaling ¥ ¥ RV
C++SIMPLE options.scaling LFHE
RSIMPLE options.scaling rhiE
nuopt.prm scaling:[value] LEFHIE
i} pras Il TRV
774V ME  cr Scaling.CR
fiF 45 PH {off, on, minmax, cr}  {Scaling.OFF, Scaling.ON, Scaling. MINMAX, Scaling.CR}
f& Bk
off A=) ¥ 7 REIIAT D R
on minmax & S

minmax min-max A7 —1) V7

cr REBATHI IO WT, EFEROMIMEO D 2 Fefll 2 f/MELT %

o HE LRI AR L S RBICEMES 5720, HIRE, #HR, ZRiCeBiizEL S
WE DS A —1) ¥ 7T,

e ARFT T a VLo TATr =) Y OB EIRET A ENTEET.

e RF T a Mk off IZTHIEICLY, A=) T EBITILIENTETY. Ay —
VY7L THEIER LT ETHIEL T — 2RI LTV AEE1E "o 1275 LT
DHENDHY FT.

e KA 7V a VfiEx "on" £ T 5HE "minmax" ERELIHEEEMABRATr—1) VI EN

NZa7lb BB NTT -8B T L
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7.

o KA T g VMl%E "minmax" £ AL "min-max AT —Y YIS NT T, REATHIO
FATEHINZOWTC, FEFUEFEOMIMED R NAE & /Ml & ORI 112725 X ) 12
INnFE9.

e KA T a UMlik "ar" £ F AL "Curtis-Reid A7 —Y ¥ 7" BEINF 3. REATHIEMAKIC
DWW, FEREROMMEDTNED 2 FMZ RN D LD A=) Y IifEsn Ty

o A=) ¥ 7 OHEMEMIZOWTIE [20] @ [7.2 Scaling] % THE L ZE W,

5.2.6 FTAATREMEREE#EE iisDetect

F7vars

EFVUJEEMmuoptprm AT a3l il
PySIMPLE Problem.solve(iis=...) B4l
C++SIMPLE options.iisDetect LFH
RSIMPLE L -
nuopt.prm param:iis P
X E
g R HARE
74NV on True
it i PR {on, off}  {True, False}
X735 EHE B
on True FATA RetE 2R R I A e 2 B E S %
off False FEATA R IR DB RE 2 B L 7w
EE |

o FATAT] HEME 2L IR A% B iisDetect I3 FEAT AT RBEDIEKR OIEKR 2TV 7
o LT OfFEIZ BT disDetect FEREIZEMEL £ A.
ewcsp ¥ 7 —H—F
o BIEHKINT & 27 V2 — VY VN (repsp Y IVIN)
o AN & FATTRKE WLS
o FATA REVEZL IR AR AE iisDetect 13V 7 MR 2 ELET NV TIEIEEL THA.
o FEATA T REVEZE I AR AR disDetect (3, KRBUBRE CREB) S M7 G H & 23 2 W Rtk
BHYFTT. TOEEIIART T a % off/False ICFRET AT E2HMERL F7.
o FEATA ] RE Pk ZE R AR I BRBE disDetect @ HiJJIZ D Tid [2.9 FEATA W] BBk ZE R Y B g
(iisDetect) D] %2 THH 723,

NZa7lb BB NTT -8B T L
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¢ PySIMPLE {23\ Tid iisDetect BEEEIZ A+ 72 3 » Tld 7% < solve BELDOF % iis TRE L
ESe

o 2.9 FATA W MR NI ARAE (iisDetect) @)

EEN mssmogRsRstEAmREL T3>
ARETIINRER CBR ZKETHEE CHER 2 KFEA T a Y IZOWTHIL 7.
UTIEAE TR E %2 b —5TT.

o PR (higher/lipm/tipm)
o B IKETHEE (1sqp/tsgp)
o PR E T B AN R (Isdp/trsdp)

5.3.1 FETEERARRED SBIEFRENDIORT—/\—

F7vars

EFUJEEMmuoptprm FTT a3l H i
PySIMPLE Problem.options.higherCrossover — F.A%fil
C++SIMPLE options.crossover LFH
RSIMPLE options.crossover P
nuopt.prm Ccross:on P
X E (B
it XFEH) EABE
77 b off False
i i B {off,on} {False, True}
X3 HfAfE FEBk
oft False HAREAND 7 0 24 —N—ZEE) L 2w
on True HAAREAND 7 0 A F — N — %) T 5
i

o KTy a VidfE U CHIEETME AN L (higher) ZBAZLAEDOATHR)TY.

o K7 a T, WIERTEEHMNAE (higher) (2L o THONMOFERE L LICL
THREZEBHT LI ENTEET.

o BUEETHE BN R (higher ) CTII KB 2 MUE A B DS BT & i L TR I LT
250, WEAELIENTEERA. A7 a v dHGLILICE ) AAETHELN

NZa7lb BB NTT -8B T L
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TefpEiREE LTHKEZFET T L0 [HREAND 7 O AF —N—] 297952 L

AHTEET.
o KELBGROLAH MR CHF EHATTE BT DBVIHE B EORE, AF TV 3 ik
HCT.

BEE
o 5.1 BEBLRHE 313 5 RUER

5.3.2

AFRERUBR ZRETEECSHF D KKT SREFEEE ISR

F7ars

T7 Y2 JE&/Mmuoptprm FTTalf

PySIMPLE Problem.options.kktEps
C++SIMPLE options.eps
RSIMPLE options.eps
nuopt.prm crit:eps
REME
it ES [
774V ME ABRE
e/ ME > 0.0
YN} 1.0e-4
f& B
R Bl R ORAE T EME T o726 KAEZ 1LY %
B

o WEE R OBR ZRGETIEC B 245 1E 50 & LTV 2 il Stk 05k 2T

o BB MEGIEDFRENARY T a MELLTIC R o728 &1,
RITEERTLET.

o 77 AN MTW, REZLICHNMCTHBIRESINE T,

o MUEETEI AN KL (higher ) Tid [R#EMEMOERE] KO TRFF ¥ v 7] ORE»
FHOWMBAEF T2 a MEULTIZ R o 723G, REEREE#TLET.

FHRADPOR L 72 & 2% LTI

NZa7lb BB NTT -8B T L
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5.3.3 AREICHITF DYIERED S DIEZR

A7 as

#if

o T—HHREI

FEHE RBEAFTVaVERE

E7 Y > J E&E/muopt.pr

m F7arH

PySIMPLE L
C++SIMPLE options.ipmlInitial ValueActivation
RSIMPLE mL
nuopt.prm ipm:initial Value Activation
i Pl
T7 4NV off
i i PR {off,on}
g =Pk

off WRIEIZBWTHIED S DBEEEX AR L 2w

on  RIEIZBW TS S ORKZ AT S

e ARF T a VIINEBEDOAERTY.
e RKF T a DT T F I ML "off' & TWAWD, T—HIHEIZ L AAED HIRE
ALY — N BE TR "on”

L0 NREOMEEE LTHW L) eifETE 7.

BT B) LV RELTHLENDHY L.

5.3.4 Matrix Free {RiEtEERANRECSIF DEIL—RGIENZREETELS

A7 as

=27

EFUJEE/Mmuoptprm FT a3l H
PySIMPLE %L
C++SIMPLE options.mtxfree
RSIMPLE &L
nuopt.prm linear:mtxfree

MRS NTT FT—FHIEVRT I
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g P&
F7 %)WV ME  off
fifi #i PR {on, off}

g =Pk
off NHETHIRER Lew
on NEETHIRELZT S

B

o KF T v a VIidREE U THIERTME AN S (higher) ZRBAZHEORTHERTY.
o KF T avEAMIL, REETHIREEZTSHE, NAEIBWTHEEGTNZ KD S
7o N — IR A JED (7 ) a 735 2 THEET
e ARF T avEANITAILICED, AEVFHBEZEST I L TELUHREND Y
E3c
o AF T a VIFTELOBIBRAENT T

o HAKEAD I/ O AF —N— LT LI ENTEIHA.

o PR THRIFESINTVARVER (HHER 2256 3HTEIEA.

o EATARW B RBIBERE (iisDetect) L T2 ENTETHA.

 5.2.1 FBALEI IS BT B MR

N sszmrmt7vay

ARETIEBIERT I GRIEZET RN T 2 #E) O—>Tah 5 ARETHINZRRBEL T2 a »i
DWTHHR L 7.

UTRAMCTHRE 25 E—RTT.

o HifRk{: (simplex )

o AR (asqp)

o A/X— ZHiARK{E ( hsimplex )

5.4.1 FEHFRITOUREMHIEE

B=E
o TAIAT W RENEOHIENE

NZa7lb BB NTT -8B T L
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F7als
EFUJEE/Mmuoptprm FT7T a3l H
PySIMPLE Problem.options.simplexPrimalTolerance
C++SIMPLE options.tolx
RSIMPLE options.tolx
nuopt.prm simplex:tolx
EME
i FER A
77 4V ME 1.0e-8
/IME 0.0
EON 1.0e-4
& Bk

R FEABICOWTETREZHEMOFHN TH72 LTV 5 FET R L HET S

B
o KA TV a UMEIF TR b RE SCH E K Ol SRR B T 2 BIME T A REICRY
5 ETHRERIAF TV a MEUT I THESRTY. HHRICHT2EX b AF 7
Va LTI TIHAESINT Y.
o A=) Y ZWEMBROMEITN LCHE ST,

3pES

o 5.4.2 BONZE R 5247 v] etk i
0525 A=) T

5.4.2 IHEHER(TOUREMFIER

BIE
o AUt 28 B AT n] Btk oo ) 22 fil
F7ars

EFVUJEEMmMuoptprm AT 3l

PySIMPLE Problem.options.simplexDualTolerance
C++SIMPLE options.told
RSIMPLE options.told
nuopt.prm simplex:told

NZa7lb BB NTT -8B T L



54 B{NERK@EA T3y 49

EXE(E
#l FERAH
F7 )V ME  1.0e-8
a2 /IME 0.0
K AH 1.0e-4
& =i
EEME ACTEBICOWT ETRZREMOHPANTH /2L TV FETTREHET S
20
o K7 a VEIZAELD L TIREXHEICHETABMETYT. Z2EICET 5 L TRE
RIEAF 7V a VMEUTECHESNTT.
o FEBOEATREM I EME M, Ar—1 vy Z7#EHZOMEICT L CHEBINET.
BEE

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

5.4.3 BFEFEEIR (&% hsimplex Dd)

Bi=
o AN— ZAHARIEIZ BT B FHARE: - BOs HARE: 2 58I 5.
F7als
EFVUJEEMmMuoptprm AT a i
PySIMPLE Problem.options.hsimplexMethod 3 ~ R )V
C++SIMPLE L -
RSIMPLE L -
nuopt.prm hsimplex:method R
X E (B
A BRME Y URL
T 7V ME -1 HsimplexMethod. AUTO
R/ME -1 -
YN 1 -
fiti#E PR - {HsimplexMethod. PRIMAL, HsimplexMethod. DUAL, HsimplexMethod. AUTO}
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BRE DRI Bk

-1 HsimplexMethod. AUTO fi#: hsimplex (28 W CEE 2 HE)ERT 5

0 HsimplexMethod PRIMAL  f#{3: hsimplex |23\ T Hifk: 2 #INT 5
1 HsimplexMethod. DUAL % hsimplex (238 TR Hifk: 2 %8I 5

B2
o AN — A HAKE: hsimplex Tl EHAL & B0 iR o M H ) 4.
o THKIEIZE T (F) ETWRMEZ RO, TORKEELZMTHERRLET.
o BURTHUAIETId (F) FEITWRMEZ ITRODLZ LI LIEA. BIETTREE 25
R, Totk (F) FITTRE 25 MERELIT.
e KA T a VL) - HIE A= ZAHURIEIZ BT B EHARGE L BOTHAREZ Y ) B R 5
ZLENTEET.

BEER =i wosp ¥7—Y—F (wesp) CHABRES T3 Y

ARHITIEFD wesp # 7—H—F (wesp) THRGRRFA T a VIZOWTHHLE .
o i wesp ¥ 7 —H—F 3K E TE LT HRT 22 T h—2KRD DL L) FHEET, WME
RIRERERDDLLDOTIED ) THA.
o i wesp ¥ T —H—FF [HIRFTR 7 = —X] & [V 7 MilRERREAMET = — X ] TREL
ESe
o [HHFR 7 ==X &, N=FXFNVT 4 RTELIN=FRFVT A DKo TNDHT 2 —X
T9.
o[V 7 MK R IRAME 7 = — X 1%, N—FXFLF 4 RTELIN—FRFLF 40, L
725FV 7 MilKER ZR/MLT 57 2 — A TT.
o [HIFFTRL 7 2 =X IZBVTN=FXRF VT4 KDL IN=FRFLVTADB0IZ%bE, [V
7 MERERIRME T ==X BT LT

5.5.1 & wecsp ¥ 7 —Y—FICBIFBHEHY— NE

A7 a

EFU T EE/Mmuoptprm FT7 a3l H

PySIMPLE Problem.options.randomSeed
C++SIMPLE options.wcspRandomSeed
RSIMPLE options.wcspRandomSeed
nuopt.prm wcsp:randomSeed
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X E(E
il BRE
F73 0V ME 1
R/ME 1
N} 1) R
fi& B
EEME A wesp ¥ 77—V —F 2B HELE Y — NiE
Ee
o fft ik wesp ¥ 7 — W —F TIEWIIRABIEICE B ZEHLES. A+ 7Y g VETEED
Y- MizRETE LY.
o L wesp 77— —F TIIWIMIMES RANICHONLBMOREICKELET. Wz
BHTHILIEoT, JVRVWEPBELNLLERH) 7.
REE

© 5.52 ffiE wesp ¥ 7 —H—F T BT B AT

5.5.2 fi#&% wesp ¥4 J—H—FIICHIFBHTEE

A7 as

/nuopt.prm

A7 as

Problem.options.tryCount

options.wcspTryCount

options.wcspTryCount

wesp:tryCount

B

77+ IV M

1

1

T 1] B

f#: wesp ¥ 7 —H—FI2B T B AT

EFTUCTER
PySIMPLE
C++SIMPLE
RSIMPLE
nuopt.prm
EME
piv'}
B/ M
N1
g Bk
>=1
B
<=a7l
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o i wesp ¥ 7 —H—F TR A EE T L2 LI L o TREWIH SN D HNELT 5
CENHY Y. MBI T AL R A LA EIAME S Z 8K o TR
s s g 7.

o KA T a UMEER WV TEMRERIE 2 NI 5w L 728G 120, #0IAE R L B L
BEEAEL, e LzmEZREEZITVET. TORTREMIMHIEINE T,

£3pt:)

o 5.5.1 i wesp ¥ 7—H—FIZBIT BEH T — NE

5.5.3 & wecsp 7Y —FICBIFDAL v FELR

F7vars

EFUJEREMuoptprm FT a3 H

PySIMPLE Problem.options.threads

C++SIMPLE options.wcspthreads
RSIMPLE L

nuopt.prm wcsp:threads

gl Lice
F7 4N ME 1
R/IME -1
SN 4011 BR

fi& B

-1 WY R ALy NE HEINICERET 5
0 H—DAL vy FTETT S

1 H—DAL vy FTEITT S

>=2 EINMHEDOAL v FETHEITT S

B3
o i wesp ¥ 7 —H —FITWBHLIZ4TH S LASTE, B 2 WD SRR Z HTI/T W
F9. BEMALTOFERORY &Y GERE) XD FEA. ZOWFRIICLY, < VF
ITBRBEICBVWTHERTENR LT S LATEET.
o KA T a MEIRFEE: wesp ¥ T —H—FIZBIUTHWHLBEO AL v FECER GEF) 5L
) ZEDET.
o RRfFA T a i AT EabRTHRALEY. Pl GtENEE s, 2Ly
FEER%Z 2 12%E T 54, C++SIMPLE TR TO X )it L 7.
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R

options.wcspTryCount = 8;

options.wcspthreads = 2;

FROIIICHREETHIEICED, FALy FTRTHEZ 4 (=8/2) W& ¥ 59T
Wb E .

oI ND AL v FHUT, FATT ZRIEBOWH I THEUTE R £3. AR LVFAL Y
TA Y TEMICEVEHEI7TEIWHITEIV L LoTuLERH N 978, &
DLELYHITHIUTICEET S I L HRINT T,

e RRIFEA T a v OTFTT AN MEZ 1 Lo T0AD, WHMLE AT 251 2 L
FolEFREL TS,

o 552 Ak wesp 7 7 —H —F I BT B AT

5.5.4 f#% wesp ¥ 7 —Y—FICBIFBHNFTE T = —XICHI(T BEEER LR

F7vars

EES

=27

7Y JEfE/Mmuoptprm FTTalH

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

i R

TT7 4V ME -1

R/ ME -1

N A1) BR

g B
-1 1) B
>=0 HRHTRT = — XDFHEREH LR (])

o KA T a VHKE SN, X OBEMIKBR R AE L 2R T, Mllrc [V 7
MRIRGESRAME7 = =X ] IZBATLE Y. $4bb, N—F - E3IN—FXFLT 1
BALTW/AELTY [V 7 MilfEKRMET7 2 =X ] BT LI

o[ V7 MillFEIRMET7 = — X | IZBAT L 72O ERIE, N—F - IN—FXF VT4
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DYELDD, V7 IRFVT 4 OUEZEXHIEL TIThRLE T,

¢ H D —EDOREMAFE® L 72BN —F - EIN=FRF VT4 BLET L LTV ED
o TVAHMEICN LTARAF T a v 2HTH5ZET, XDV T IRFVT L DHEW
fEIRON DR H D 7.

5.5.5 f#X wesp ¥ 7—Y—FICHITBDHNFTRET T —XICBIT B REEE LR

A7 als

B

EFUYJEEMmuoptprm AT a3l

PySIMPLE Problem.options.wcspPhaseOneMaxIteration
C++SIMPLE options.wcspPhaseOneMaxIteration
RSIMPLE &L
nuopt.prm %L
i e
774V ME -1
/M -1
K AE i )RR
fm E%
-1 i A1) B

>=0 HHFER7 = — X0 ERE FIR

o KA TV a vERE LG, FAERBAFREMITEL KT, WmHlic [V 7 Mk
WRIR/MET ==X WBATLET. Thabb, N—F - E3IN—FXRF )T 1 IFRAFL
TW/ee LTy [V 7 MillRERRME7 = — X ITBATLET

o [V 7 MiKEIURAME 7 = — X | ISBAT L7225 D8EHRIE, N—F - £IN—FXF T4
DYFELDDL, VT IRFAUT 4 0UFEEHIFL TfTbLET.

e HH—EDHMAFBLZBRIIN—F - EIN—FRFUTFADBUET LI EE o 0nED
Do TVAMEIIN LTARA 7Y a V2AHTHIET, XDV T IRFUT L DOHASWN
fEAR SN L UREMAH D 7.
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5.5.6 ##% wesp ¥ J—Y—FICHBIT B FEHEmRet SR _LIR

A7 as

EFUJEE/Mmuoptprm F T3

PySIMPLE Problem.options.wcspPhaseTwoMaxIntervalTime
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i) SCEHME FABAE
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fifi i PR {off, on}  {False, True}
XFIE EBE BK
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EFVU I EEMmuoptprm F T3l
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C++SIMPLE =L
RSIMPLE wL
nuopt.prm wls:maxmem
FXE B
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5.6.2 fE wis [CB1F5BNEHOBIRE
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C++SIMPLE &L

RSIMPLE L
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5.6.3 & wis [CH(T BETEIER

FT7oars
7Y JEE/Mmuoptprm F T a3l H
PySIMPLE Problem.options.tryCount
C++SIMPLE Tl
RSIMPLE zL
nuopt.prm wls:tryCount
REME
2 R
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g EiE
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AR TG CEEGEHIREIR T 23 O—>2Th 0B REETHMZRKEL 7 3
YIZOWTHRLET.

R EL, BHER OB — A L2 E GRoE) 280 RS 2050, B
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MHY FT. FoEERH (REEOFIICET % £ TORM) 2PMEOBBLOAL ST, BEOHE
HICKREKEAZINDEW) ZEDDH ) ¥, BOIEBOMEI B THITTLE 72D, —TiE
BELBOMELZFE OIZ—KRHU EEZELZD W) 2D 7.

Nuorium Optimizer IZFH I N TV B 5B REE I LR R MENLEIC LT L LI CTF2a—=7L
TVWETH, HOWALMHHEOMEICH LTHICEVWEREEX RIET L IIRY FHA. ZO0KELF T
Yaro# el i, MEECKRBENTEZURBENSHY T, KBETRIDLI T2 —=
YIRNORIFA T a v RSN LET.

OB E D720, RETIIHEC T L HEDPRMUBTEZZERE L TWAHERH ) 7. &K
LREIE H BB DR 5 2 312 L TR/AMEZ AT > T b 2 L L&D T, BEIRIEFE U TTALLTIC
T BT E PR L W) BELZ SIS THRT 2 LE»H D 7.

UTRAHTHRE 25 E—FTT.

o HUARTE + 3B BR%E I (simplex)

o ARNHIFI D + A BRE B (asqp)

5.7.1 SRIREECHTZUFFEDEE

FT7oals
EFYUJEEMmuoptprm FT a3l H it
PySIMPLE Problem.options.branchCut ¥ ¥ 7R )V
C++SIMPLE options.clevel R fE
RSIMPLE options.clevel R fE
nuopt.prm branch:clevel R fiE
EXAEME
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T7 4N ME 1 Branch.Cut.ON
/Ml 0 -
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BHRE R B

0 Branch.Cut.OFF IR 2 8 L 72 v

1 Branch.Cut.ON YIB i 2 83 %

2 Branch.Cut. AGGRESSIVE  YJBRFiii% & 0 % < &n¥ %

o VBRI (L FEAT T BEI 2035 72§ B e R SN2 PR CAERL 2 2 L2 X D, RAIFED
HIBEEMEZ RS 5 2 &2 L) pBREEORERIEZ M0 5 PETY
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Lt H Y £

o YRR 23 % < B SN TV THBRELEAEL B2 EIIEIART T2 a Y2 0 1SRET
HTLaifERRL T

o UIBRFHIASH SN TV B HEIIEEALT T2 a V2 2 IR ETH T XY, S BREDE
DEEEH) L§ B RS ) £

5.7.2 DBRPREEICHISDEILE
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C++SIMPLE options.branchPresolve R E
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iF #5 BH - {Branch.Presolve. AUTO, Branch.Presolve.OFF, Branch.Presolve.ON }
BRE R B
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0 Branch.Presolve.OFF AL 24T
1 Branch.Presolve.ON HILEE 247 9
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B
o HILEZ, 52 HONMEEERT S LICL - T, SEBREkoEER L2 M5 FETT.

o HILERIZ X o THIFES A AAVNEL BB 2 e N2 XY, FETREM 2L 2 5 2 & 2R
SNETOHALEIN X 2 B A BEW R EZ G SR TRl H D 3. Flx i,
FATW R DS EATA TR L HE SN2, IRl & 7% DA adfE & HE S 7z )
TAHURREND ) 7.

o FEMIRIEDF | &l 2 EN b5 YA, A4 7T a3 ¥ % 0/Branch.Presolve.OFF IZiRET 5 2
CICEDEGETELWHREMAH D T, 2R LZOL ) RREIHERTZFLIELD
5D THEBESLIETT.

5.7.3 SRIREEICHITDERNER diving
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EFVUJEEMmuoptprm AT a3l H it
PySIMPLE Problem.options.branchDiving ¥ ¥ 7R )V
C++SIMPLE options.rounding R E
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i BEE YAV
774 )V Ml -1 Branch.Diving. AUTO
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o IARGEDIZ BT % 3 WAERF diving 13, DHRUERIC B\ TEEEE 2 B RIICAT ) Z
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o K+ 73 g VAT -1/Branch.Diving. AUTO D3 E135EAT 5 « LaWB XU diving DIEEEDS

HEjRESNET.

o KF 7 3 VEH 0/Branch.Diving. OFF D413 diving I3 FET I NFHA.

oK FT T a M 1 LDEOWAE (HH\vIE  Branch.Diving AGGRESSIVE/
Branch.Diving. SUPERAGGRESSIVE D35 4) 1%, diving FEAT SN T . fHEDOME
TEE TN, KF T a MEPSKEWITE, L )HEICEREMTObET.

5.7.4 SEIREEICHITBRREMERE feasibility pump

F7ars
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C++SIMPLE options.feasPump R il
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Wl RRFI M E A R 2 IS X - THEATW R 2155 LT,
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5.7.5 SRREEICSITDERESE RINS
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C++SIMPLE options.rins R E
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/Ml -1 -
KB 1 -
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0 Branch.Rins.OFF RINS 2547 L 2\
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e

5.7.6 SRREEICHITDERIER RENS
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FI7 IV ME -1 Branch.Rens.AUTO
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it % PR - {Branch.Rens.OFF, Branch.Rens.ON, Branch.Rens. AUTO}
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-1 Branch.Rens. AUTO  H Bk E
0 Branch.Rens.OFF ~ RENS % %47 L %2\
1 Branch.Rens.ON RENS #9173 %
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5.7.7 SBEREEICHITD/—RER
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 5.7.18 7B BE B BT % H B H FEREE
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EME
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C++SIMPLE options.cutoff
RSIMPLE options.cutoff
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e KA Ty a vEBYNIHET S LICLVEHOEEKEAL L TEET. HE W
BMIKRE VHWBIRUE 2 RO FATW B 2 T 7 WA R EICARTY

e AL SRR LT XD L EMWEMA L NVE V)T =R D) FTTOT, FESLETT
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HOYEL, FATWRBSIROP 57208 T L R0, RETL/ LEVTHEKE
AREDLY FRA. BUYHIHEENDLLICLY), BRI ELADPEDLD 7.

 5.7.18 7B BRE B BT % H B %o B AMER &

5.7.12 SHEREEICHIFDOREHRA D7 DEHSGE
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EFUJEE/Mmuoptprm FT7T a3l H i)
PySIMPLE Problem.options.branchVariableSelectScore ¥ ¥ R )V
C++SIMPLE options.branchVariableSelectScore LEHIE
RSIMPLE L -
nuopt.prm branch:variableSelectScore LFHIE
FXE
il LFHIE v YR
77 4 )V MH  auto Branch.VariableSelectScore. AUTO
i i PR {auto, sum, product}  {Branch.VariableSelectScore. AUTO,
Branch. VariableSelectScore.SUM,
Branch. VariableSelectScore. PRODUCT}
X=F3E PRI =L 3
auto Branch. VariableSelectScore. AUTO HE e
sum Branch. VariableSelectScore.SUM il
product Branch. VariableSelectScore. PRODUCT &
|

o PRRERTIE, HEBMTRDOOLNTVEHHAITINST, HHEAITHREVERE
BIRL OB ZITWET. ZEERTHCONLOPHE I A FTY. THESERIZE 5T
EDREHMEBAYRET 5L O HEEHETT.

o PRIRFIZAEREN L “OoDFREISHRONLEIA M 2GR LT, KEROGHATT
ELTWETY. SEFECIIN (+) BLOHE (x) OZ#@Y23H) 5. K+ 7 avid
ZTOEHEHLEEHEL X
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5.7.13 SORIREEICHIF 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.

5.7.14 SDHEIREEICHF DERRRIREL LR

B®E
o SR BRE T BT B RS TR B o> 1 BR
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EFUJEEMuoptprm FTT a3l H

PySIMPLE Problem.options.branchMaxNode
C++SIMPLE options.maxnod
RSIMPLE options.maxnod
nuopt.prm branch:maxnod
EME
i L2l
77V ME -1
ZN -1
N ] R
& =k
-1 ERTHIEE MBI LR %2 @ e
0  ERIHIEOMBUI LR Z&T 2w
>0  HIHEOEEA TR EMZ B R 72 5 R REE I T 5
B

e AF 7Y a VIS HMRERICBW TS HE LD LREZ 0§

e AKX TV a UMliE -1 HDHVIFOICEELES, HoMEOMBIC EREZR T I A,
o BN ARA T a VR BR72HEOT T — A v v — VIZEFTWEHIG LT
WAENEIDPTEDLY T, BONTVASGRUTOMNIIEORT 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.).

5.7.15 SRREEICHIIDAEY LR

A7 as

EFUYJEEMuoptprm AT a3

PySIMPLE Problem.options.maxMemory
C++SIMPLE options.maxmem
RSIMPLE options.maxmem
nuopt.prm branch:maxmem

NZa7lb BB NTT -8B T L
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EfE
i M
774V ME  -10
/M 3 11T PR
YN | 4 1h1] PR
&8 Bk
<0 FUHWHREZR ATV EAREME T - 72355k 2
0 FIHWHEZR A EY) mE2HIR L 220
>0 FHALTWZ XY EATREME L 7288613 5
i

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).

5.7.16 ZRPREECHIT D LTFHES v v TRHE (HEXHE)

F7vars

EFUJEREMmuoptprm FT a3 H

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

RSIMPLE %L

nuopt.prm branch:gaptol

NZa7lb BB NTT -8B T L
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B

i3] FE R
F7 AN ME -1
b ZIN -1
LN i ) BR

B558 KBATVavR

e BK

<0 FryTBEERELLZV

>=0 LTROFyy FEpHEz o725k 2

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

Uroxg—rmhahid.

(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 TRIOBGE SR E LT, MBHECHET 5 )7k & HRHICCIRET 2 k0 =5

N ET. AFT T a MIMHIETIRELET.

©5.7.17 PR REBEICBIT A ETFHEF v v 7BIME (FHXHE)

5.7.17 FRREEICHIIDLTFHEF 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

=27

MRS NTT FT—FHIEVRT I
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& 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

5.7.18 SRIREEICHITDEMBIADEIRIERE

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

NZa7lb BB NTT -8B T L
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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 SRBUEHEICBIT B RYY & (57.11) LIdRREZOTEENILETT. HEMEORAZ,
FATWRERFDBLOD o726 T e b720, HETS/ LEWTHEET L 7atRIED
DERA. BUDEIREENDLZLICLY, ERTITELANEDY T,

©5.7.16 PHREHEICBITA ETFHEFX v v 7RIME (EXHE)
©5.7.11 R REFEITBIT B L 1

5.7.19 SHEREEICHIFDAL v FEER

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

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 WEHLTFEE [5.7.20 SRR EHEICB T 2 5LFE] STHRET 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,

© 5.7.20 SRR EHN BT B WHIL T
0 5.7.21 AR RN BT 5 AR E1E

5.7.20 ARPREECHIFBAINEFE

F7ars

EFVU I EEMmMuoptprm AT a3l i)
PySIMPLE Problem.options.branchParallelMethod 3 > RV
C++SIMPLE options.branchParalle]lMethod EHIiE
RSIMPLE L -
nuopt.prm branch:parallelMethod pra= Il

NZa7lb BB NTT -8B T L
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FXE
# LI TR
77 4 )V M racing Branch.ParallelMethod. RACING
fiF 45 PH {racing, deterministicRacing, subtree}  {Branch.ParalleIMethod.RACING,
Branch.ParalleIMethod. DETERMINISTIC_RACING,
Branch.ParalleIMethod. SUBTREE}
X=F5l{E 2 =t 3
racing Branch.ParallelMethod. RACING WHAEF-: Racing % #INT 5
deterministicRacing  Branch.ParallelMethod. DETERMINISTIC_RACING  if %11t F+# Deterministic Racing %
BT 5
subtree Branch.ParalleIMethod. SUBTREE EF)L T Subtree % 3BINT %
B |

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,

5.7.21 IRPREECHIT BHFEEE

F7ars

EFUJEEMmuoptprm AT a3l it
PySIMPLE Problem.options.branchRepairSolution 3 > RV
C++SIMPLE options.branchRepairSolution LFHIME
RSIMPLE %L -
nuopt.prm branch:repairSolution LFHE
X E (B8

i pa i YRV

77V ME  off Branch.RepairSolution.OFF

fifi i PR {off, on, aggressive}  {Branch.RepairSolution.OFF,

Branch.RepairSolution.ON,
Branch.RepairSolution. AGGRESSIVE}

NZa7lb BB NTT -8B T L
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XFHE 2RI 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

|
o AF T a YIZHIIRIBERRRE T B L $ 5
o PIIRIEIENERE &, G2 720D S, K& BRSO H By B EUE % il b L C RE &
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 7B CEATW MRS S NG, e iie L CoBReEknsFEirsng
o PIMIRIEHEMRIE IR 2 BET A 7-012IZ 2 BEREORBZ MV EL T ([21]).
o | XBEH TIL, FEATAREN: (W& MFoENE) 2R/MELET. IR
BALRTEE FSEICHE L v, —MOBEEKEZEET 5 2 & TRERB Z /L T
KELFT.
o2 BB H TIL, FATAWREMEIC LRZ 5.2, 2PN TIo H B E kdElk L £
F. S ITH R e e U CRERE 2 ML £ 7.
o2 BXRE ORIFE A MY K3 T & TEAATRNEZ /MU T 5 2 &I X ) FEATW e %15
Ede
o FIMIFRASIERERE THIV 2 WIS O W, BRI MEZ 5.2 2 LEIEH ) THA.
BB LT 272 e i L9
o [HERERICBIIZ AL Yy FEER] 2 2 DLEICEE L2 B A AR RE D WHlFfr s g
T. Zo%A, X0PLWETHSBEINEST. ALy AT L WIS 1ERE
BB & o THEATWREMS R ON L WEEED HE D 5
o PIIHIBIEMERR I LI T O Ik etk 2 ili7c s L=k L 9.
L2 oL EOFETIREM 2 FE R L7z
2. Hll# R £ 7213 H R BIBUEDS/ NS K 72 B % 3 [ldf L TR TE h ot
3. AREEDS, ik sz [BREEICB T 2 0B EoOm ] 28 GEsh
TWARWEEIEXT 7 4V Mz i)
4. SN [FHARH ER] %
5. FRESINT: [HBBREEICBIT S AT LR 288
o KF 7 a Vfi% aggressive/Branch.RepairSolution. AGGRESSIVE (Z#¢%E L 728556, 515
L2 ALY,
B
¢ 5.7.19 HAEEHEICB L AL v FE ER
e 5.2.3 FIEAREH _E R
0 5.7.15 A BREEIC BT 5 A €Y ERR
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© 5.7.22 PRIREIFEIZ BT 5 B E O b LR

5.7.22 DRREEICHIFDHHAFHEEDEIEL 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
0 5.7.21 SPRE 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






AT MPST7 AL LPT AN

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
WERE LTiAbHAET.

ARV RIA VAT EHE, 77AVERE S 7Y a v ELTRET A I ENMETT. 20
Bt 7 7 A VIR I3 I T T,

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

MRS NTT FT—FHIEVRT I



6.3 MPS J7AIICHT DKEEA T 3 VER 85

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
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ML 4xp - x3 + x?

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

IE x%=4x"=2

0% x%=0

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

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

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 89

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
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k% [0, +inf) E LT .

AN integers, integer, ints, int

91

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.
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I
ST R A

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.

KT N T) X2 wesp ¥ 7 —H —F TIEEKE S NMEZIRROMIERE LTHRHT 5 2 L 251]
RETY. DTIZFIHICH /2o TOEREMTT.

o KfA 7> 3 ¥ wcspInitialValueActivation D7 7 # b MEDoff' D728, T—HIHEIZL 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%

RIFET N T) XL wis TRERESNZOEEZRFEOWMIERME LTIRMLE . 7272 LTl
(tryCount) 232 PLETEHE S N2HE1E 2 M HUBEOFATTIEERE S NIMIMETIEIZR T ¥ A
RIS S M7 MEAS R S E 5

WHETIRRE SNMIIMEZRROMFER E LTHRAT 2 2 EPWRETY. 72720, Kt 7 a
~ ipmInitial ValueActivation D77 + )V MEDSoff' D728, T —HFIBEIZ L 2 HEI GHREEZ R ¥ —
BB ERARY T a v &R on" I CRET HLENDH ) 7.

NZa7lb BB NTT -8B T L
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HIKBRICEBTS—
wEALEH TR, FIRRD 2 VWIIEBDO ETREZERTL2LWV) LT =BHLILDDH) 7.

(NUOPT 33) Bound violated.
(NUOPT 34) Bound and Constraint violated.

(NUOPT 35) Comstraint violated.

(NUOPT 36) Equality constraint violated.

CTHUIRGEALE RIS B W TIE, A=) Y VB R L - B OMEY R E, SHREOR TR A —
VY ZFBOBMETHEL TWA70TY. FIZIENRERKOMETHIUE, R7r—1 v 7 EoHE
T KKT &t 0ikAZ R TR THEZITRoTnE .

ZOORBALEIFREPIEFICHR T L2 L ICHRZTH, A=) v 72RLEBICHBIAD 50
EROLETHRZERXLCLEISLELDY T3

ZOL) A, MISHEELTRUTO3 O EZohET.

LMEORr—1) v 7% RE

2. OISR AT T B

3AT—=) Y TR EF TIZT S

LZD2WT, TZTwW) [AFr—=1 v 7 IZMEIZH S bNIZFIEDIELDXEDOKRESIILD ET
Bl ZAZRBATINC 100 B EREWEDD HDND—F 1074 % /NS WL D Sb %A, HNES
DVWTWLEEZET.

DX REEA, BlIAEREICE TN HIEICO W THM AR > TV ARWEIZ L 5 TIESD X HVE
LTWaEaE, BUEZHZA2ZEICEo THHETLIHENHD £3. HIIF [HE] 2£TEHD
B, Tkgl & Tg) EHMDHi-> TORWEAE, MEOAFr—) v 72BL T ELLN
9. ZOWA, HE [kel 2EICH—T5Z LIV EETLWHENSH ) FF

2. DFFIESEMFIZOVTIE, MIBIFHEIC X o THRZ D 9.

Bl Z TN RBREOMETH UL, B THRML %5 KKT ZMFEOKRELZ L D/DSCRETSH I LI
Lo T =DM SNBWRENENH D 5. SBIEETHE, FATTRERME (olx) 2 X )/h
SARETAHZ LWL Y EEETE ZREMEED ) £

3ADOWVTIEAT—) Y 7B A NS 52 LI D ERERECE 2608 £ 3. 72721,
ZHZH AT =) ¥ F B RELEH R OREN M T 72O LTV A METY. Z0kd, 27—
VY PR L 22, RBALRH S BRI E S R HWTHEME IR H ) T

FRROTRVPAN LY G, o5 WIEEN T T L5413 nuopt-support@ml.msi.co.jp £ TZ
MRS 728,

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 4 WVIRRRKF I S - o 5 — /&4

(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.

HEDEHIZ, SIMPLEDLTT —X v t—J0O—HELTERENETY, ChEET) ¥ I Sil
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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\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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I5— | Z7—Avte—7
&S B7L
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



98 18 A Nuorium Optimizer DTS —/B&&EX Yy —
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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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(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)

=27

MRS NTT FT—FHIEVRT I



100

£t8¢ A Nuorium Optimizer DTS —/Z&XvtE—Y

B H
do

IT—XAyt—2

SitEA

(NUOPT 52) All variables in selection statement#% ¥ fixed to 0.

TN TAEETRTOWKEEENTWS X9 7% selection() X% [#F] FHIZHN
Tl MR

(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 [#
WhZ% 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, [ 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
FEEHLLYDELT LA BENRL)

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 IS BV TEATIREMA 21 2 FAMR T A TLA I L]

67

(NUOPT 67) DiscreteVariable (Z£#i4) ’s bound: [a,b] and domain: {..} conflicts. (Regard

Bound as a definition).

DiscreteVariable DEFHR S NHMEA TN /2T L DTELWVWETHRYS 226N F L
720 R 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 OMEFIEEH L T lFiud ey A, 7% L]
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(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 &
ZOMFEIRFONLTFTIIR ) FHA. FEBITIR L]

(NUOPT 72) infeasible MIP (preprocess).

AILERIC B W CHEATTREMR SN HE 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
HA. HE%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.).

RRE B TRAR LI X ) W SOOI E PN $ITFR ) L7z, FEATWTE
st sy, (b 0]

84

(NUOPT 84) Parallel B&B was terminated due to numerical issues (with feas.sol.).

BAERBLHC X ) FEATW B O el Pk % FEBH C & 3IIEH) R R g s T S v E L 7=
A=)y FTarvEEBRLTH) EBRALLZSw. EHH 1)

85

(NUOPT 85) Parallel B&B was terminated due to numerical issues (no feas.sol.).

BAERBLEIC & ) EIT R 2 A CETICHH R R EES R T ENF L. Ay —
Vo7 FToaryeZBE LT )~ EBRLIZSw. kL)

100

(NUOPT 100) Cannot open NUOPT License file:
”XXII.

UNIX/Linux (i I A4 A7 7 A VEHL ZENTETHA.

101

(NUOPT 101) Invalid License file:
"XXII.

UNIX/Linux DI 4 £ v ZA 7 7 A VONEIZHERDH Y 5.

102

(NUOPT 102) Machine key(YY) not consistent to License file:
IIXXII.

UNIX/Linux [RD T4 £ Y 27 7 A VB THHO Y Y EBEE LT EEA.

103

(NUOPT 103) License expired on XX days ago

AR O AR 255 T LTV ET.

104

(NUOPT 104) Invalid License limit

=27
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105

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

110

(NUOPT 110) Internal error (dpotrf failed).

IEEMETHENTHISEZ 6N, I VAF—ICRRLE Lz % L]

111

(NUOPT 111) Internal error (dpotrf failed).

Ay MEBEIEEIICBWT, EZETEWITHINEZ 50, I L AF—4IcL Bkl
F L7 7R L]

112

(NUOPT 112) Internal error (dpotrs failed).

WATH RO BEHRICRM L L L7z, (7R L)

113

(NUOPT 113) Internal error (dsygst failed).

— AL A 2 B A RIS RS 2 FTE TEATL, R L)

114

(NUOPT 114) Internal error (dsytrd failed).

ZE ARl L (I L]

115

(NUOPT 115) Internal error (dstebz failed).

ANEAMEOEIC KRB L T L % L]

120

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

TR F X v THRTNELLBORCNIZ, 7= ELFREEZRTHRLELL &
HIRE - O IO FEATH R XMz ST §. (5 0]

121

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

FRFF Y v THRTHPAEL ORI, T =2 ELEEEZRTHLELL £
FIEOFATH R 723w E T, (S 0]

122

(NUOPT 122) minus stepsize detected

ETHENEAT Y THA ZZAOEIRI SN T L7z MEE dpm ([T L THMAL
CR2sw R L)

123

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

FILEMHFIR DAL LT, FIEEMFRZHRTE 270 T ZLAHPRRE AT
TEA. HHDZRL]

124

(NUOPT 124) No SDP constraint is detected.

FIEEBERTHZEH O 7T VT X A05EE SN E L7208, FIEEMEFIRSHFEEL I EA.
U7 L]

132

(NUOPT 132) overflow

wesp @ target X hard penalty OEEAH, soft penalty DBEEAEAY INT MAX ## 2 CTL F -
el RRLET. FABOLETHEAINT_ MAX 282 TS 2oL 7 =25
ShET.

133

(NUOPT 133) no feasible solution found

wesp DRI Z AT o 2 WK Z i 7 TSR SN e oo 2 L B R LT T
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134 (NUOPT 134) hard penalty overflow
wesp SR D hard penalty 2% overflow L TWAZ &% FKL 3. IEL {RMIFTHNIT
WAIREEIESH D) AL

135 (NUOPT 135) soft penalty overflow
wesp Kf#F O soft penalty A% overflow L TWA Z A KL FF. IELKRFEPTDODRLTY
HLIRGEIZD ) FHA.

141 (NUOPT 141) mtxfree parameter error
mtxfree D72DDKIFEA 72 3 ¥ OBGEITFRY 238 V) £9. nuopt.prm & THEE 723 .

142 (NUOPT 142) mtxfree option is valid only for higher-order method
mtxfree & higher order TOAfHH Z L A3TE 5.

143 (NUOPT 143) mtxfree failed to solve linear equations
AL THEAN.— RGBT FEATLZ, AEY D512 DH 555613 mixfree % H]
HFIRHLTLZ3 V. W ODORFA T a v 2fiBd 5 L THITL L ITR
LHhb LEEA. 7l nuopt-support@ml.msi.co.jp IZBHWEDHE L 72X W,

144 (NUOPT 144) mtxfree cannot deal with free variables
mtxfree T ERS TROMFAEL ZWEBISHIGEL TWERA. ETIVERET S0,
mtxfree Z B TITRML TS 23,

150 (NUOPT 150) asqp misapplied to nonconvex QP
RN UG RIS A RS EH S I ) E LTwE . HWBEEO ZREIHIE
THABATHIAPIEEETIEH ) TEA. EFNVEANT =5 2R LTSN,
BIZAE RO BB E x+x + yry (JMBIET, WSS 20 HATHIAFIEEME TS, —0
Txxx - 2kyxy (IPIEEMHETIEDH D A, MM RETH R E % < 5 E S BN
Fik tipm & Vo 2RI OfRE R RE LT S v, B E & LI RG] &
Y E T HE Z BIAL L CHAREN — X O3B RS2 simplex 248 L T 728 v, #
BERD H DY 3 f#EE wesp/wls XTIGHHET Y.

151-165 | () (NUOPT 156) irowA[0] = 9 should be in [1,3]
solvelP X solveQP FEATIFIZ G 2 725 [BUCIEDH ) £97. 7 L < 1 [ Nuorium Optimizer/
C++SIMPLE /Mt~ = 2 7V | 2 TE L 728w,

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)
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I5— | I7—AvE—¥
&S B7L
168 (NUOPT 168) Invalid [int/double/string] value Kf# 4+ 7" a > fii for nuoptPrm options. >Kfi# 7
Tary.
options. 3KffEA 72 a Y4 RS T EARE SN TV E T,
171 (NUOPT 171) upper or lower bound of integer variable is too large.
PR ERRED L X FEREDOHE A INT_MAX (int HORAME) 2B TWE
2
172 (NUOPT 172) F{%:44 is currently not available with SIMPLE.
[F#:44] 13 SIMPLE TRAHT 2 2 & CE EHA. R4 L)
177 (NUOPT 177) Nonlinear constraints cannot be included in model for wls.
fih WLS IZFFEHIR 2 505 2 L TE T A, [T L]
182 (NUOPT 182) no feasible solution found
wis 12 & B RIGHHICHIF W72 TSR ON Lo 722 L 2R LY. RN L]
190 (NUOPT 190) SIMPLEX time limit exceeded.
HAKEDEHER R LR BB L Lz, 50
191 (NUOPT 191) dual infeasible( infeasible or unbounded).
FITANRRD L VIEIFARER D E L2 (BB Y]
193 (NUOPT 193) hsimplex misapplied to QCQP.
fif i hsimplex & QCQP IZ#H 5 Z & CTE THA. IR L]

A2 KBEFTVavDIS—/EEXAvE—I

nuopt.prm Z 721 options % H > 7z Nuorium Optimizer DK+ 7> 3 Y EED T T —TT.

I

B
don Ui

IS5—Xvyt—2

B

—_—

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

KA T ar 77 A NVOERBICTT =B EINT L7

(SOLVER OPTION 2) Solver option file is empty.

KA 7T ar 77 A NDBELBIZhoTnWET.

(SOLVER OPTION 4) Internal error [PNERV —F ~ 4]

KfgAr 7 a VORMREITH)INV—F I THHZT —DHELEL L
(nuopt-support @ml.msi.co.jp 1 ZHHLHE { 72X W),

KRA 7 a v 77 A NVORBIZZS —BBELLSE (25 —F5 1) Ik 7Ty ar774
WVt HRIARERD SR INICHIBI 2 X v = VDB FRENTTOT, TS EIILTLZE N,
IS5—DHIR\A T ar 774
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105

begin
maximize
method:tipm

criteria:eps = 1.0e-8

e )

<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
nuopt.prm:5:error: end command is needed

(SOLVER OPTION 1) Syntax error in solver

criteria:eps = 1.0e-8 (fTHAAIE))
. (end THD o> TV \Y)

option file.

A.1.3 MPS 77AIDIS—/EEXvtEz—Y

IS— | I5—AvtE—o

&5 | BiHA

1 (MPS FILE 1) Failed to open mps file: 7 7 4 W 44.
MPS 7 7 A VDA =T IR L L7z

2 (MPS FILE 2) Undefined row name: 17%.

COLUMNS/RHS/RANGES 7 ¥ 3

VITKREROITOHNF L7

3 (MPS FILE 3) Internal error.

WETZ —A 3L $ L7

(nuopt-support @ml.msi.co.jp {Z T { 723\, )

4 (MPS FILE 4) Syntax error in £ 7 ¥ 3 » 44 section.

[ 2 var%] OoRTErI 3 v

TXHELT =2 ELE L.

5 (MPS FILE 5) Too many 'INTORG’ markers.

H—THETEET.)

INTORG’ ¥ — /1 —{T &’ INTEND’ ¥ —# — 47O T EEA. CINTORG ¥ —

6 (MPS FILE 6) Too many 'INTEND’ markers.

=% $ELT.)

INTORG’ ¥ — /1 —{7 &’ INTEND’ ¥ — % —4TORISAN TV FEHA. CINTEND ¥ —

7 (MPS FILE 7) Unknown marker: 7 A

— IV F3ON%E

MLEEA)

INTORG’,; INTEND’ PAt D~ — 5 — 47038 F L7,
(Nuorium Optimizer ® MPS 7 7 A4 VIEIRER I INTORG’ ) INTEND’ DA D~ — 1 — 17 % it
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£t8¢ A Nuorium Optimizer DTS —/Z&XvtE—Y

H

IS—XAvyt—7

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
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I5— | I57—XAvte—7
&5 BT
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
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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
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0 s

B.1.1 Ri&E

RO fz AL
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
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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
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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.
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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
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