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X LDHIZ

Numerical Optimizer {3 ZCET ] R 2 < 72D DPLH Y VN Td Y, SIMPLE (BT M % Gl
TEHET) VIFEETYT. 2L TENLOHM GUI B&Hi2% Nuorium T
A Al Numerical Optimizer/SIMPLE D JEARN 2 HEREICH T 2 F 2 — M) 7TV TY. ARz —#iL T
W72 721 MUE, Numerical Optimizer/SIMPLE D AR 2 R 7 28 SRR N 727200 5 L R F 5.
AROBRIILLTOL I hoTnET.
1L.IZC®IC
AEROBEDOATT.
2. B PRET A 2 Gk %
{58 % 8 L C SIMPLE O LEE M L £ 7.
3. BHE I ) 2 i <
Numerical Optimizer |2 & % @ LR OFEITHEEZMA L E 7.

RN mumstErsms

FOREtmRE S L, [520N500TT, 23 LIORELZETMS2OMBOR/ME (RKAfHE)
KD, SHICEORME GRKME) 2525 REEEREOMEEZRET L] L) HETT.

FRCBIT S, [H2O6N750] EHl#EMt, T2 LEoREXERTEE] THMEE, [
PR IEBE BRI TET. COHBEHCWCEZET L, FOEtmEE &, [HR50
2723 HIPHIC B 5 HIB O R/AME (IRAME) ROZoR/ME (RKE) %252 228K %
Ml Lwz 9.

BIZIE, x> 012BWVT 3x+2 Di/MEZ KD L HEIE, BHETHEETY. Zoma, HREMER
x>0, HBEBUII3x+2, ZHiEx %0 E7.

C OREIZEHETH O MR TIZRD L) ITHEDPNET ¢
o HHYBIEL : 3x+2 — /ML
o Hill¥ISM x>0

ZAHES %L, LELOBHEEMEORD LWHBEEMEIZ2 k=00 &) L2DIT. 20

& EOERKOMZ i L U E T
Rl RO B LT [BHEEWHEZ ] D0 [HEkd 5] LvnETd,
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2 F1E [FLBIC

12 B

L3 Windows K Numerical Optimizer @ GUI 3¢8%Cd % Nuorium % F\ > TR EH ] fE % fif v TA
FLx9. £9IE Windows DAY — M XA =2—=05 [§XTHFTZ 5 L] — [MSI Solutions | —
[Nuorium ' #3 &R L TL 23w, DFOX ) RHEEAP VS E2S) T3

O Nueriu m - [m] >
L EE ER OSEt AT A EFN-7-SEFEEECTIDER
» =T BEVTLETATOT 571 <4 o : 14 Chrome
B A O

1

! # output.log | solfile.log 5 summ

1

T1/1, 5 11

newModel.smp SIS CRLF YIMGJ:4 simple_min  12.92 GiB (80.73%)

FRENBHDIEDISFANVICKD EHIZEX, A=2—D [T774V] = [&HiZ2H T TR ©
WY 7 A VERELE T

7 newModel.smp*

1 Variable-x;
2 (Objective-f(type=minimize),
3 f-=-Fx-+.2;

4 x->=-08;
5

AR, ML LD [F47] K ¥ %233 & Numerical Optimizer 255158 Z BlAG L, WTHAT D /7% 4L
WM RSN E T,

'Windows7 Ti& [T XTH 7175 4] — [MSI Solutions]| — [NUOPT] — [Nuorium |

SIMPLE Fa—btU7IL BB NTT -8B T L



1.2 HEStEREZRE< 3

O Nuerium - [m] >
7. #E FR B8t AT <4 EFI-T-SEEEECER
| ==+ BLTVBTATOT 5774 4 & 14 Chrome
Ny os
i3 f=3erd; 27 [Problem and Algorithm]
ERN ->=-0: 28 PROBLEM_NAME nentodel
5 29 NUMBER_OF_VARIABLES 1
38 NUMBER_OF_FUNCTIONS 1
31 PROBLEM_TYPE MINIMIZATION
32 METHOD HIGHER_ORDER
33
34 [Progress]
35  <preprocess-hegin>......... <preprocess-end>
36 <iteration begin>
37 res=2.3e+@82-.... 1.4e-07 -7.0e-10
38 <iteration-end>
39
48 [Result]
41 STATUS OPTIMAL
42 VALUE_OF_DBJECTIVE 2
43 ITERATION_COUNT 6
44 FUNC_EVAL_COUNT 9
45 FACTORIZATION_COUNT 7
46 RESIDUAL 7.03125007e-10
47  ELAPSED_TIME(sec.) 8.15
48
7 5/5, 7 1/1 C:¥sample¥newModel.smp SIS CRLF YJIhFJ:4 simple_min  14.25 GiB (89.05%)

CDO—EDENET, & 7% 7213 Numerical Optimizer % i > TIROBHETHTEZ N2 &2 D 7.
o HIWBIHL @ 3x+2 —~i/ML
o fillfI G 1 x>0
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b 85 E LT e o VR e

ARETIE, BARNRAEZELT, £FY Y7 SikSIMPLE D LA L 7.

20 ERTER T

RO &5 HAERERHEZ E R L7

2ODOME X, Y BFEL, TNEN—HH2 ) EMl- T A ZROBIZFHEET 5.

A pER/H
BH HX
X 6t 4t
Y 1t 6t

T B TAOEB2DDEFE I VD, KOLIICEDLNT WS,

J V8
W12t
A 24t

MHX, Y ODHH72) OEREI A ML, ROEBYTH5.

E#R1 X b/HE
X 180
Y 160

MHX, Y &I, RATHS HETEIBWETH L. /W= zi/z LadodEima A + 2ix/Mb
5720121, ZNENOWMBHZED 720 HEfm T TR NZES ) 7

CoOMEEZESMLT L E, UTOXHI%) $7.

T8
x T X oz H £/8
y WH Y Oz H £y

BEIBE% (R/IME)
180x + 160y UL el o |

SIMPLE Fa—btU7IL BB NTT -8B T L




6 E2E WEEREEDRT D
Hll#I=

6x+y>12 R Al |

4x + 6y > 24 HA V=

0<x<5 WH X O H 72 ) odx H Bl#

0<y<5 MH Y O3 D72 ) Oz H Eiily

FNTI, TOME%Z SIMPLE Ttk L2 RTAT L &Y.

// X, Y OEdE H ¥/ (£

Variable x(name="7HIH X ®3&iZH ") ;
Variable y(name="VHH v ®ixHEL");

// &R 2 b (HIBEED
Objective cost(name="4ZiEHL T A b, type=minimize);

cost = 180*x + 160*y;
/1 B v=

6¥x + y >= 12; // Bl V< /8
4xx + 6xy >= 24; /) TR/ NV=/H

// FihHEO B B

0 <= x <= 5; // HH x OBED 72 0 OE HEHR
0 <= y <= 5; // M Y D372 1) oz HEHF
/1 K

solve();

/7 KR

x.val.printQ);
y.val.print();

cost.val.print();

Z®DSIMPLE 12 & Atz EASIHICRTWE T L & 9.

// MH X, Y oL H /8 (E%)
Variable x(name="{HH X @iz H ") ;
Variable y(name="{HHH ¥ ®:#Eiiz H ") ;

ZOWMEER IHOMEHR) OEETY. 7V CHIT 2280, WY AHCEET

SIMPLE Fa2—btU7 )L

MRS NTT FT—FHIEVRT I



2.1 B - T - 58 7

LUENRH N 3. name="..."OIMIZIZEHOLH #IE L £ 3. name="..."IZHMETIEETI S,
W ETHAINTETOT, RA5REBLAZFPENVWTL L.
"B ATORD Y FTIEI AL MNTT.

// Efza 2 b (HWBIED

Objective cost(name="4iEHKT A M, type=minimize);

CoOFTITHMEE (EiZaX ) OESTY. HWEBONELZEXT HHIIC, BST 5 LEMN
HYET. name="..."OFFICIFHWEKOAH ZI/EL £7. ZHOESFHM, name="..."I34NE
WEETTA, WHREIHHSINETOT, 25 RLAZADVPRNWTL L 9. type=minimize T
HWBEEBAR/IMEEINBEREZ L ZIRL T 7. type=maximize & 3 IUE, HWEEZHRAKILLET.

cost = 180*x + 160*y;

COWMTHNBEK GEiza 2 M) OWNBERTYT. =0OLEBICHWERE, A2 HBEEONE
R L 9. «3RE, +I3MEERTEE T TY. SIMPLE TIZPUHIFHE LS B (exp(), sin()...)
HEEROLRICHNL Z LN TEET.

// B v~
6¥x + y >= 12; // v~/
4xx + 6%y >= 24; /] A IR/

O TIEERN EEI V) FEHRLTOIET. BREE T>=0LM, HE21E £EoR
AR TETY. HYBEBONAEEROB LRI, £EOXOTIHEEFPSEEEZIERTE S
. AW ELBOBRERTERERETICE, UTodboziiETcs iy

SIMPLE OBFEHETF FEAEEFORED
>

>=

<= <
/7 B O H
0 <= x <= 5; // HH x ©#E D72 o3&z H B
0 <= y <= 5; // Y D83 72 0 Oz H B

ZOFHSIHHN GEIHEO ETR) 28%LTwEY. I TREBOETRZHEEL TV
355, SIMPLE TlZ— DMl EZHO E TR Z XL EFLADT, x,y DEBFIMTEEORXEHEH
LT ENMETT

PLLT, MEOEFZOLRIZET TY.
W2, TNFETICERL-MEOREMRZ RO, HEREHDT L2 L5

SIMPLE Fa— kU7 BB NTT -8B T L



/7 K

solve();

solve() &, BELIZETNIZOWTIRBMADOEIHZIT I B TT. solveO 1, T ETF I
DRICHRBTLULELDH D T7.

/7 KR
x.val.printQ);

y.val.print();

cost.val.print();

COFE, R LR ROB N EREL T E Y. RELEIRZROMEE BT 5720121, &
WALRH solve O DRICER T 2 LA H Y £7.

PLETZOEFVIZOWTO SIMPLE ORI T T
KIZZDEFVEFATLTAET (EAHFECOVTIE [3 BEAHMEE M 2BBLT S
S, ThE, BHEEIEE TV A CRERD, Do Il snEy.

[Expand Constraints and Objectives]

sample.smp:7:info: BEFIH HMBIEL (1/5) neame="4mifiia 2 b
sample.smp:10:info: EEFHH Hl#  (2/5) name=""
sample.smp:11:info: JEPBAH Hl#X  (3/5) name=""
sample.smp:14:info: BRI Hl#:  (4/5) name=""
sample.smp:15:info: BEFHH Hl#X  (5/5) name=""

[About Numerical Optimizer]

MSI Numerical Optimizer xx.x.x (NLP/LP/IP/SDP module)
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with GLOBAL-OPTIMIZATION add-on "global">
<with DERIVATIVE-FREE-OPTIMIZATION add-on "DFO">
<with Netlib BLAS>

, Copyright (C) 1991 NTT DATA Mathematical Systems Inc.

[Problem and Algorithm]

PROBLEM_NAME sample
NUMBER_OF _VARIABLES 2
NUMBER_OF _FUNCTIONS 3
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER

SIMPLE Fa— kU7 BB NTT -8B T L



[Progress]
<preprocess begin>......... <preprocess end>
<iteration begin>

res=4.0e+001 .... 2.8e-005 1.4e-007

<iteration end>

[Result]

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 750.0000021
ITERATION_COUNT 6
FUNC_EVAL_COUNT 9
FACTORIZATION_COUNT 7
RESIDUAL 1.402395924e-007
ELAPSED_TIME(sec.) 0.20

RBIHER NS T 2RV T O L) I ST T

M x OEEE H $=1.5
M Y oEzE H =3
An8in I A b =750

=OIIRE L7722 E HIBBOAT T, name="..."IZEAR L2 oM anEd. ABIC
FEE HWBEBEOEI B SR TwET.

22 B

BUEIX, BV EE 2 2 Moz EHELE LTI, TheXE L, fHlr SEEOM
252 THELES. T¥, EXMEZUTOI)ITEEL 7.

BrIEE%

costX - X + costY -y 3L A b

T

costX Y X O#EE T A M/ H
costY MWIHE Y oElzEa 2 b/H

costX, costY & FNZFIMH X, Y D&z 2 M HEZFRTERTT. SIMPLE Tix, 20X REH
B LR AT R T
T, BEEHVC, EHEIAMEUTOLIICEELTT.

cost = 180*x + 160x*y;

SIMPLE Fa— kU7 BB NTT -8B T L



10 F28 WEtERMEZLRY D

!

Parameter costX(name="{HH X ®JEFE T A h);
Parameter costY(name="YlHIH Y ®i&E#iz 2 X hm);

cost = costX*x + costYxy;

¥, Parameter CEREZHEF LTI, EFNVFTHEAT L, HHTIHICEST 2 LEN
HYFET. BEOME, EFVHTERETHELST—F 774V THZET. £ BWEED
HE EFRIZ, name="..."I21F, ERAEZHWELETT. EBHE, TV 77 A VT —5 L O
M IR SN E T

WIZETFNVICERZ 52572012, UWTOF—% 774 VEERLET. WFOF—% 774 VD
PR X . dat £ 72 ) T3

"HH X OEFE T A b = 180;
wHH Y O&E#E T X b = 160;
=AML, HEHD name=". .. "THR 728 A= ZZ2iR LT 4. AL, @REZR L

F9. k3au s PEBT-IORYDICEDET. F—F T A NFO . I VAR= X,
AT, F 7SN E T,

T, EiEF—4% 774 NVEADELT, EFLTATT (EFHEICOWTIE [3 HHEE R E
] #BRLTL 72280,

Rl LB O M D%, KO XD BETHEPHONET.

M x OEEE H$=1.5
M Yy oEzE H =3
AnEiE I A b =750

BRI E R USRS SN TWE T, Parameter L F—F 77 A NEfiIFTAHAI LT, F—F% 774
WVOEEDOHRTHE) MEEZRL ZERNTEET.

T, = 77 ANVELEBLTETLTATILLY. UTOXHIIZTF—F 77 A VEEELIET

"R X OERET A b = 100;
HHE Y ORI 2 b = 170;

FIrTTHE, UTORMRPHREONET.

M x &z H =5
M Y o3&z H $i=0. 666667
45#lE T A =613.333

SIMPLE Fa— kU7 BB NTT -8B T L



23 &5 A7 11

m %8 - BT

FEiX, TTEFTOEFLVTE, KROXIH)IZEMHIZOWTH UHEGHZERZLTVWDLDT, LE
BRICZ o TWwWAEEEZLET

0<x<5 {HHXDHEDH OElEHEHIK
0<y<5 JHHY OED72) O H K

Z 2 CUMHER Az — ISR T A2 2ERTHATL &), TFMHERHE X,y ZTh
Mxg,x EEEL, BRI EZRDOLH)ITEREL LY.

=4

OilField = {0,1) MHEE

8

x;, i € OilField M 1 oE iz H $y58
T

costX IE 0 olE T 2 M/H
costY WIE 1 olEaT 2 M/H

HE9B% (&/Mb)

costX - xg + costY - x; BT A b

EAFOE-JEs

6x0 + x1 > 12 Hl v~/

dxg + 6x1 > 24 AR )1/7/5@

0 < x; <5,Vie€ OilField WH i ©HE DB 72 0 Ofin H Bl

Wi HBOHK %2 T THERI LI TEF LA
X9 % SIMPLE Oitikix, RO XHIZHD 4.

// WHESG ERFOER
Set 0ilField(name="VHIHEES™);
0ilField = "0 1";

Element i(set=0ilField);

// HE 1 oElEH /8
Variable x(name="YHH® &z H %", index=1i);

SIMPLE Fa— kU7 BB NTT -8B T L



12 F28 WEtERMEZLRY D

// MWHEEEI 2 ~/H
Parameter costX(name="YHH X DEFE T A h);

Parameter costY(name="YHIH Y ®iEfr 2 X hm);

// B Z b/ (HBED
Objective cost(name="4iEHL T A b, type=minimize);

cost = costX*x[0] + costYxx[1];

// B v~
6xx[0] + x[1] >= 12; // Bl v=
4xx[0] + 6xx[1] >= 24; // A/ V<

/7 MHHE i OB 720 o B ElF

0 <= x[i] <= 5;

N

solve();

// FERMN

x[i].val.print();

cost.val.print();

ERAL & WA, HEHHZ T TEEERLTVET.
ZFN T, SIMPLE Otk DE T BIIEIZOWT, E2ALIEICHTHwE 5.

Set 0ilField(name="yHIHESE™);

CZTIHES (MHOES) #EELTWwET. SIMPLE CRTFAMHT 2541, FTHRTORE
TLHEAEEZESTHILENDH Y £3. 28, HWBE, EHEFKIZ, name="..."OFICIIEES
ZRELET. name="..."|ZHMTHETT A, WEEZMNTIBELETHASINETOT, kL7
EINRVWTLLED.

0ilField = "0 1";

CZTRIMHESGONEEZEZLTVET. LOESMEDORBRFHAD0,1}DT, 0,1 ZHEEFDOE
FrLET.

Element i(set=0ilField);

ZZTIdEA 0ilField DEXEZRITRFIZES L TVWET. set=... TRFVBTLELSZ ER
LT

SIMPLE Fa— kU7 BB NTT -8B T L
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Variable x(name="7HIH @&z H %", index=i);

CCTRMHOEEH B E, RPN SIEABELTESLTWE Y. index=i TRFEZHEL I T.

cost = costX*x[0] + costY*x[1];

CZTIHEEIX PONFERET L TVET (HIHXNENEERIRLLHIERLTLEZW),
WA, xRF] LR LE T

/7 B ov=
6*xx[0] + x[1] >= 12;

4xx[0] + 6*x[1] >= 24;

CZTIEES Vo ERR L TWETS. DA x, y EHWEKERS % x[0], x[1] & iE &
A 727279

/7 HAF

0 <= x[i] <= 5;

CCTIEHESMMZRALET. BT &M ET A LT, &TDie OilField \ZBT % HEHIFK
/N el ek ) I 3

// AR

x[i].val.print(Q);

FERM D LR HBHIR E RIS, WMFWIEBETH LT, £ TDie OiField \ZDWT x[i]l
EAH I N FE T,

RIZFATLCTAHA I (FATHEICOWTE [3BHEHREZH ] 2SR LTS, 7—%
77 ANME 2288 THHLZEERO7T— 5 2l LT 23w, bt shzd L,
x[i].val.printQ IZXE L7z, DLFTOWMB2RohE 7.

MOz H % [01=1.5
M oz H L [11=3

ERAHPRTFOETHNEN T2 OWERTE L.

CZEFCTORBOEET, MHES 0ilField ZEA L, HMHOME L H % x[1] L b3 5 2
ERTEF LA WIZ, (MHEREE T 2 b costX, costY bIRF i ZHWTHEALL TATY. @iga A b
ERFAFL, DTy cEFILIcLET.

T8
costX;, i € OilField M 1 OEdE 3 A M H

costX, costX; 1 EFNFNLLFTD costX, costY (ZHIET 5 ETS. SIMPLE T FERIC EEDRTFA

SIMPLE Fa— kU7 BB NTT -8B T L



14 F28 WEtERMEZLRY D

FZEHWT, UTOXHIBIEL 7.

Parameter costX(name="{HH X ®JEFE T A h);
Parameter costY(name="YlHIH Y ®i&E#iz 2 X hm);

cost = costX*x[0] + costY*x[1];

|

Parameter costX(name="yHH#}E 2 X b, index=1i);

cost = costX[0]*x[0] + costX[1]*x[1];

EHOBRTPANTE, ZROBEAIT E RS index=1i ¢ FEL T . FEEHIIELET, F—7F
T7ANVONEZDLTOLIITBIELTT.

"l EE 2 A R = [0] 180 [1] 160;

WEN & OB ZIREET 5 4,

CRC L 9

T, FITLTAHAIL LS (FEITHEIIOWTIE [3HMEHEEZE | 2B EW). kil
bR 2SH ) Sz, LT O X 9 1Ll & MoK RSO T T,

Y & s H % [01=1.5
Y O ElzE H £ [11=3
iR I A b =750

CIT, MHEELZOEFIIOVWTEZET. LT —% 7 74 VHIZIE, #HEEI A FORT L
LTOo,1d5dEhTwEY. £ L TSIMPLE DFtih T, #fiza X F ORTFITHHESOEEZTH
LEHRLTCWETY., LX), SIMPLEIZZ D L) RIMHEEGOEFZIZ0, 1 00545 LHEET S
ETEETOT, FEiX, UTOMHESDOBARWLER LS5 R HLBIZAKT LI ENTEET.

0ilField = "0 1";

CORREHERLCETLTAETE, FillL FRDOBERIEONLODPMHARATEET.

CO XI5 ITSIMPLE T, BT LEAOBRPLERFONEZ HEINWICHEE T 2R H D T5.
C ORI TIUIEEDOEHKZ SIMPLE THICRLR T 2 LB R 20 3. Zhucky, U
W BT NVEBRATREE 2 ) FTOT, RIFEIHH 7280w,

KIS, BEME T ADERE ) V< OMEENEDP L5226 28 2E 237, BXfLiZB TRk Z
BALTRM/ V22U TOIH)IZEALET.

=4
Product = {BEH, " X} #NE

o>

SIMPLE Fa— kU7 BB NTT -8B T L



EH

normaj, j € Product ﬁzé%lill:ll]j DNV /BA

SIMPLE Db iZ B W T FBRICERDOBRF T2 HWTEREAL, /7 Vv~ T 58X ZUTo
IIHIEHLET.

6xx[0] + x[1] >= 12;
4xx[0] + 6*x[1] >= 24;

!

Set Product (name="# 45" ;

Element j(set=Product);

Parameter norma(name="#/}/ )L'¥", index=j);
6*x[0] + x[1] >= norma["HiH"];

4xx[0] + 6%x[1] >= normal["#H A"];

PN EREOESEZBIML, /W2 EGE2RIREHEOZRICLES. LREOXLHITKL
FHRINFIHERT 2561, XFEHZ . "ORICERTALENRH Y F9. RIZ, 7—F 771
WIZINWREHZLEF—=9%BMNLELEY. FT—=F 77 A NVEIUTOLHIIZHDFT

"JMEGES T 2 b = [0] 180 [1] 160;
u%gl:'ﬁ'j/)l/'\?u - [nﬁ?mu] 12 [uy‘j‘;{u] 24;

SIMPLE D T, i/ V< ORFIRIBRGBEEFOEETH L EWRLTVEY. ZoZehb,
SIMPLE (3 G OBFILHM", "FA"THAHEMHETAHILATEET. WZII, SIMPLE Ot
BHICHBESOEXEZELLLBEEIH ) THA. O Lid, MHEGOEZEOHE LT, %
185 LR L MO/ RIHONET.

CZETOEEETEOT, BE R R HfREE BWERE OB LERT S L, 21
& SIMPLE Ot igikD X 5120 £9

=45

OilField = {0, 1} MHES

Product = {EEJH, 7 A} WnES

T

costX;, i € OilField Y 1 OEdE 3 A M/ H
normaj, j € Product BWihjo 2 Iv</H
8

X;, i € OilField M 1 oz H 8

SIMPLE Fa— kU7 BB NTT -8B T L



16 F28 WEtERMEZLRY D

HrB% (&/Mb)

costXg - xp + costX - x; UL i O S R

GFOEJEs

6x0 + X1 > normagy Hl v~/

4xp + 6x1 = normay; A I~/

0 < x; <5, Vi€ OilField WH i ©H 72 1) oz H B
/7 IMHES

Set 0ilField(name="{HH&ESG™);

Element i(set=0ilField);

/1 BaES
Set Product(name="# A" ;

Element j(set=Product);

/7 WMH i Oz X ~/H

Parameter costX(name="yH M #lz 2 2 b, index=1i);

/7 B 5 o v= /8

Parameter norma(name="#%h /)L <", index=j);

// WH i Ol HE/E (25%)
Variable x(name="7HIH ® &z H %", index=1i);

/7 Efga 2 b/ (HEBEE)
Objective cost(name="4Z3HZ T A b, type=minimize);

cost = costX[0]*x[0]+costX[1]*x[1];
/7 B v=

6%x[0] + x[1] >= norma["H{H"]; // Eh Vv~ /H
4xx[0] + 6%x[1] >= normal["H A"]; // WA IV~=/H

// WH i ©OBEM Y oElE H R
0 <= x[i] <= 5;

/1 K

SIMPLE Fa— kU7 BB NTT -8B T L



24 & - BHOTF 17

solve();
/1 KR
x[i].val.print();

cost.val.print();

24 BRI LY

a A bEFRK

cost = costX[0]*x[0] + costX[1]*x[1];

X, T XRTOMEICOWTHEEIZA POFIZ LB E W) ERLZDOT, Ihae—KRWIZERTSE, DL
TOXHIZHRY 9.

cost = Z costX; - x;

i

$IH$ 5 SIMPLE Oitakix, LT L H12kh 4.

cost = sum(costX[il*x[i], i);

sum() & Z xtin g 5 BT,
sum(Fl % & A2, wmF)

DEREZHLIT.

K2 WRBRICOVTD, sunO Z#H L2 EE X T35 IHRA T,

6xx[0] + x[1] >= norma["HEJH"];
4xx[0] + 6%x[1] >= norma["#H A"];

ERMBEOAERDPEERMETLAEINTVWEDT, —KILTEEHA. 22T, EXLITBVWTE
B prodX;; Z3HAL, #fREZRDO L) ICRAL 5.

Bt

prodX; j - x; > norma;, ¥ j € Product ik o2 = AORIF
i€OilField
EH
prodX; ;, i € OilField, j € Product WTH i o8y j AR pEE/H
normaj, j € Product %glltl'lj DI IV=/HA

X9 5 SIMPLE Oitakid, LT X )2k 9.

SIMPLE Fa— kU7 BB NTT -8B T L



18 F28 WEtERMEZLRY D

Parameter prodX (name="YHIH DA FEE", index=(i, i)

sum(prodX[i, jl#*x[i], i) >= normalj];

BEOBRFIAMET 2 EBZESTHEICIE, index=>i,5,..) LHELTT. kil sunO 13 E
LR FIOAOHZE D 5. 1,jIZOo0THIE & DA, sun(EEON, (1,7)), il ET.

KRIHHHOEFERDOMEZBIML 72U TFTOTFT—% 7 7 4 VEERL 7.

"HHERER T A R = [0] 180 [1] 160;
"B V= = [WHEHM] 12 [T AT 24;
WHH O A R =

lo, "EyH"] 6 [1, "HH"] 1

(o, "AA"1 4 [1, "/ A"] 6

>

F=FT77ANHD" ICHENTWARWY, ARX—Z, 77, BfTRERINET. T, Lito
WHOARER" O XIS, HEEEOITICbZ-> Ttk 352 &3 TEF3. LT, ZHEEED
HIETORIET =5 % T =5 77 ANNOANTH I ENTEE Lz, FETHRIILNT & FERIC 2
DE9.

CCETOEEZTLDT, £a, 28 w8 HHEE BBz oHUERS L L, €1
& SIMPLE O IZRD L 512 ) T3

£4
OilField = {0,1} MHEE
Product = {E{ll, 7 A} Bl A

EH

costX;, i € OilField
norma;, j € Product

prodX; ;, i € OilField, j € Product

x;, 1 € OilField

BrE%H (&/IMVLb)

costX; - x;
icOilField

LIPS TS

prodX; ; - x; > normaj, ¥ j € Product
icOilField

SIMPLE Fa2—btU7 )L

W i O#Efz 2 X M/H
WO V= /E
WH i OB j AR RERE/H

HTH i o5&z H $y/H

.

i

|

[ =i QN |

5

B0 2 = EAORIK

MRS NTT FT—FHIEVRT I
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19

0 < x; <5, Vi€ OilField M 1 DEDB 72 ) Ol H R
// IMHES

Set 0ilField(name="yHIHESG™);

Element i(set=0ilField);

/] BmES
Set Product(name="# A" ;

Element j(set=Product);

/7 WMH i OEiEa X ~/H

Parameter costX(name="yH M #}z 2 X b, index=1i);

/7 B 5 o v=/8

Parameter norma(name="#%h /L', index=j);

/7 HH 1 OBy ApE=E/H
Parameter prodX(name="{HIH DA R", index=(i,j));

/7 M 1 oEEE H A ()
Variable x(name="¥HIH &l H ", index=1);

/1 EgEa A N/ (BB
Objective cost(name="4ZiEHLK T A M, type=minimize);

cost = sum(costX[il*x[i], 1i);

/7 B 5 o = A RIF R

sum(prodX [i,jl*x[i], i) >= normal[j]l;

// T 1 OFEY Y O H LR

0 <= x[i] <= 5;

N

solve();

// FERMN

SIMPLE Fa2—btU7 )L

MRS NTT FT—FHIEVRT I



20 F28 WEtERMEZLRY D

x[i].val.printQ;

cost.val.print();

25

ZZTI, IThFEToOMEEMNT GlEERR D HHE, £dEiEa A M) (ST, SRGOLREEMAD
WHLTHRTT.

AR — BRI DO X ) IR TE 7.

prod; = Z prodX; ;- x;, ¥ j € Product i j DA /18
icQilField

ZDORAHINT S SIMPLE Oitibld, UTo X912 b 7.

Expression prod(name="%§1:ﬁ1@f'3)%i", index=j); // ENON==1

prod[j] = sum(prodX[i,jl*x[il, i); // XD EFRH

¥, Expression TRZHF L. name, index DIFEIL, L ESH (Variable) & [[FKIC, name
THHZREL, index TIRTZIHEL T, prodljl = ... TROWNEZEF L 3. Expression
X, EEOZEHZELRICHATM AT T 57200 DT, FHMEIHFEOLBOBSEMT 52 Liddh
DNEEA.

RIZHERE ) V= Dtk RTHET.

sum(prodX[i,jl#*x[i], i) >= normalj];

FEAFIF EEF L 72 prod[§] L ELFLHABFETTOT, UTDOXHITEL%E prod[§] ITiE X2
LI ENTEET.

prod[j] >= normalj];

WAAE R ER LT O X 9 12 prod[§] ZEIMML 9.

prod[j].val.print();

INT, BMGOEEEBIHIIENL IR E L AEEOHIERIE UTOXHITRY
ES

B O FEE [EH]=12
O EFER [ A]=24

SIMPLE Fa— kU7 BB NTT -8B T L



2.6 BHEH 21

26 EEEE

S2FCIE, HEEAMAEEEREAL L THOWTEZ L L2 LEBICIEMAZ 1 HEMTL
MEHETEXFRA. F2C, EEHMEY | HEMOBRBERE L7, BHEIHMELZM 2 E 2
F9. T00IC, B GEEHE) OBSZUTOLHIICEBELET.

Variable x(name="¥HIH®#lz H ", index=1i);

!

IntegerVariable x (name="7MH ®E#zE H ", index=1i);

IntegerVariable THEMERZEFT L E 7. BEEHKEL LTESINAEKI, HE L TEHOA
RN F9. LETEERTTY.
FEIT95E, UTFoRENEFONTT.

(solve O DI b E M ))
B oA R [HEl=15
BmOERER [ A]1=26
W O 3#EER H 5 [0]1=2
YWH Oz H £ [1]=3
455853 A h=840

L H BRI > TV L OPMERTEET. 2D LI ITER % IntegerVariable THES Y 572
T, BEGEMMEZ LR T A2 EATEE T

RERHIIBI

CZFETIE, HROMDITIE print() 2L TE T L724% SIMPLE 3l b FHafa e B %
simple printf() 2% ) 9.

LLIF, simple printf() OREZHISHINLET. &b, HHHIC C++FilORBICSAN S LR
BHYET. C++EfICOV T, CH+EMRDBEHRELSML TSV,

simple_printf () ZHFX LM IBETEZ LMK TT.
FEROMERBREDOHE S 51X print ) T T 2%, MAHFEXLZMA HEE L2WEEICIE simple_
printf ) ZfEH T % LR TY. 22T, EEHBMOMIBEZUTOL ) ITEHLTAHAET.

x[i].val.print();

!

SIMPLE Fa— kU7 BB NTT -8B T L



22 F28 WEtERMEZLRY D

simple_printf ("YHIH %d OfHEMERE HE = %d\n", i, x[i]);

BT 2 FEATHRERMEIUTO LR £

WH o OfEEREHE = 2
MHE 1 OREERHE = 3

B simple_printf () OFNIFEIZ
simple_printf (MU EFRFGE, Mg 1, ML 2, .0

&) EY.

Mg, 2% X &8 HIEE B7 RERGUHNOERD b 02 EEOEEZ T
ETEEY. MUERIREDIRES KR, C++ErhONEERE printt O OFNIEE & [EkDO b D7)
fHETEET.

| 28 EICELLE

BRI E TV BMEC 2 2138, BlIAER I A TOREPHEIIZ-oTWEET. Z0LH %
IARMBIET 570 DOLHEMEE LT showSystem() 23 1) 3. showSystem() 1&, HIIBIEL - HlK
R EBEOETFTNVHAEICEMLTHOLET.

UTDXHIZ, showSystem() Z i@ Lttt solve() ODEFIIHAL TAET.

showSystem() ;

solve();

FRtofiEICER TS, REEIEEZIT) ETVONENMNITEET. ThE2FETTL L,
showSystem() (ZXIG L7z LTO LS B o6nE 7.

1-1 (sample.smp:26): 6x{HIH &z H % 0]+l O&Eiz H £ [1] >= 12

1-2 (sample.smp:26): 4x{HIH &z H K [0]+6x7lIH O&Ediz H 5 [1] >= 24

2-1 (sample.smp:29): 0 <= JHH®EIZH % [0] <= 5

2-2 (sample.smp:29): 0 <= JMH®EZH % (1] <=

objective (sample.smp:23 name="Z4Z#EHK T A b ) : 180x7H H O E#L H £ [0]+160xiHH O #Elx H %

[1] (minimize)

1-1, 1213k 7 v=ll#His e LTy 5.

prod[j] >= normalj]l;

2-1, 22 {& D HEHF AT B LT E 5.

0 <= x[i] <= 5;

objective ¥, DI A P EHRKITHIEL TV ET.

SIMPLE Fa— kU7 BB NTT -8B T L



2.9 SIMPLE Zih 9 HEDERR 23

cost = sum(costX[il*x[i]l, 1i);

ZDEHIZ, showSystem) #MHTH T LIZLX - T, 8l RFELEBOMICE XL 2B
HIORAEL - fAX 2R T A2 TE T, CoRBEEZAMTUE, BEXLZWVER I A 2RI
FRTDHIENTE, MRORVET VLA THEICR ) 7.

m SIMPLE Z535ii s 28D

E7Y) ¥ 7 Fik SIMPLE & IV B BICHIN G A IERAZHIB L 7.
o RIFE/NLFIRIKRE NS

o MHEFZAML TIEAR S HW

o P AN— 2T HIIZAN T I B3/ A5 OMIZERH)

e YATIFHHIZANRTI W

o XRIZELFFMEIau; 2AND

o //IZARX Y FEEIRT B

e name=5 |$iZ ¥ TNV 7 + — b CTHT

eminimize X maximize I ¥ 7NV 7 + — M TH E 2\

ename & type D & ) IIHBOREZIT) L E3H I TXY S

e name X° type ¥ X &Y HMFIZIE XL THRW

o FEXMNAET<=L>=3MEMATE L, FA A LAFEG<ESFIEATE W
o =IIfRA, ==13%Ffli%EbT

SIMPLE Fa— kU7 BB NTT -8B T L






BCRET ) 2 % <

Windows hil, UNIX - Linux JiZB4 53, Numerical Optimizer % i\ THBEILEI R 2179 121, &K
DOFNEARLEEEL Y 5.

1. SIMPLE £ 7V Z itk 4 %

2. 77— ET 5

3. mEALEH R 21T 9

LUF, Windows it UNIX - Linux B3Z, ERLOTHHIZOWT, f#ELEHEO —#E Ot h 2 #3
LEd. &b, IOV TIX [Numerical Optimizer/SIMPLE ¥ = = 7 )V ], [Nuorium L—# %1 ]
(Windows Mt &) F 7213 Visual Analytics Platform . [Numerical Optimizer ~\JV 7" | (Windows It ®
A) & TELEZE W,

m Windows ki

Windows it Numerical Optimizer/SIMPLE % HI\» CHe#{LET R %2 97 4 720121, Nuorium % HV: 5
W, a~xry F7ar7 b5 E 7213 Visual Analytics Platform % V2 HiEO =38 ) O FiEH
HHFET. ZITIE, ZhSIZOVTIHFICHMLET.

3.1.1 Nuorium ZHW\% 7%

1. SIMPLE E 7V % itk § %
Windows DAY — s XA =2 =056 [§XTHOTT 7 F 4| — [MSISolutions] — [Nuorium J? % 8
RL, Nuorium ZEE L ¥, FRENLWMEDLEDNNANVIZLTDOL) ETFVERLBL, X
Za2—D [ 774 NV] = [ EMTTRAE] TEULBATCT 7 4 V4 foo.smp & LTT7 74
VERELET.

foo.smp

I S-x
Set S, T;

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

[/l INTGA—=%
Parameter c(name="c", index=j);

Parameter cu(name="cu", index=i);

2Windows7 Tlt [FXCTH 7125 4| — [MSI Solutions] = [NUOPT] — [NuoriumJ

SIMPLE Fa—btU7IL BB NTT -8B T L



26 £3E

Parameter cl(name="cl", index=i);
Parameter A(name="A", index=(i,]j));
Parameter bu(name="bu", index=j);

Parameter bl(name="bl", index=j);

/1 B

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

/7 w/ME

Objective f(name="HIWPI%L", type=minimize);

f = sum(c[j] * x[j1, J);

/1 G
culil >= sum(A[i,j] * x[j], j) >= cl[il;

buljl >= x[j] >= bl[j]l;

It EREZ R <

€ Nuorium - m] x
L EBE =n =8t ALT A T -T-HERERCNER
> =7 BUTLWETATOTF—9771Il <4 “ 14 Chrame
-t -
1 /EE s
1 Setss, T: fﬂ solfile.log = summary.log =) message.log
3  Element-i(set=S), j(set=T); 1
4
5 //-ISX—=58
6 Parameter c(name="c", index=]);
7 Parameter cu(name="cu", -index=1);
8 Parameter cl{name="cl", index=1);
9  Parameter -A(name="A", -index=(1,7));
18  Parameter-bu(name="bu", -index=j);
11  Parameter-bl{name="bl", -index=j);
12
13 //-EE
14 Variable-x(name="x", -index=j);
15
16 //-mME
17  Objective-f(name="EIRIEE%EL", - type=minimize);
18 fo=sum(e[i]-*x[31,-3);
19
20 //E
21 culi]-»=-sum(Ald, 3] *x[§], -§)->=-clil;
22 bulj]->=-x[j]->=-b1[i];
5|
1T 23/23, 51 1/1 C:¥Users¥testuser¥Desktop¥iLLIJ 4L 5 —¥foo.smp SIS CRLF UJhS7:4 simple_min 1281 GiB (80.085%)

2. 7= 2F T %

EFNVIZHZATF— Y EVERLET. A=a—D [774V] = [#FHEEK] — [dat] 258/,
TEDONRINVIZUTDOED T — 2B L, A=a2—D [774NV] = [&HiEAHTTHRE] <

WM 7 74 V4 data.dat E LCT7 7 A VERGFELET
data.dat

c = [1] -3 [2] 1;
[1] 1000 [2] 1000 [3] 1000;

cu

cl [11 -1 [2] -2 [3] 2;

SIMPLE Fa— kU7 BB NTT -8B T L




Windows kR

A =

[1,1] -1 [1,2] 0.1
[2,1] -0.2 [2,2] -1
3,11 2 (3,21 1

>

bu [1] 1 [2] 2;

bl = [1] 0 [2] O;

27

£ Nuorium
7L B =R BBt ALT

» =7 BV TWBTATHT 4774

foo.smp * ‘j data.dat *

c=[N]-3[20n

cl-=-[1]--1-[2]--2-[3]-2;
A=
[1,1]--1-[1,2]-8.1
[2,1]-8.2-[2,2] 1
[3,11-2-[3,2]1

l;u =-[111-[21 2;

1
2
5
4
5
6
7
8
9
@ bl-=-[1]-0-[2]-0;
1

W output.log fﬂ solfile.log

cu-=-[1]-1080 [2] 10008 [3] 1000; =) message.log

- m] X
<4 EFI-T-SEEEECTER
Chrome

o

C:r¥Users¥testuser¥Desktop¥#TlL 1747 —¥data.dat SJIS CRLF YJhM9J:4 text 12.80 GiB (80.03%)

3. LR 2479

W2IZ, foo.smp ¥ 7&T 7 7 4 7T L CMHLE LD [947 ]
AEHEZ B L, WA O/ R IVIEMER I AZoR SN T .

AR % %3 & Numerical Optimizer
FHEIFICAN T — % @b T2 5

WiRZZFEDT—% 7 74 V% Nuorium ECTHWTBLLLERHY IS, — ), AELZRT—F¥T 7

AWIEHCTL 223w, w04,

SIMPLE Fa2—btU7 )L

FDT—=F T 7 ANVDBHARARDNRERD 7.

MRS NTT FT—FHIEVRT I
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O Nuerium
74 BE Ex B8t A7
» =T BEUTLBTATOT—F771)L

L Iovalat o7

FEIE WEEREZEEL

- O x
4, T -7 SEEEECIEL
14 Chrome

o

7 =

; ’S'Eif:_‘_“ | solfile.log 5 summary.log =} message.log

3 Element-i(set=5), j(set=T); 31 [Problem and-Algorithm]

4 32 PROBLEM_NAME foo

5 /S A-F 33 NUMBER_OF_VARIABLES 2

6 Parameter c(name="c", index=j); 34 NUMBER_OF _FUNCTIONS 4

7 Parameter cu(name="cu", index=1); 35 PROBLEM_TYPE MINIMIZATION

8 Parameter-cl({name="c1", -index=1); 36 METHOD HIGHER_ORDER

9 Parameter -A(name="A", index=(1i,]j)); 37

18 Parameter -bu(name="bu", - index=j); 38 [Progress]

11 Parameter -bl(name="b1", -index=j); 39 <preprocess-begin>......... <preprocess-end>

12 48 <iteration begin>

13 /B 41 res=1.4e+85- ..., 4.3e+02 .... 3.8e-04-.-1.3e-08

14 Variable x(name="x", -index=j); 42 <iteration end>

15 43

16 //-Bvb 44  [Result]

17 Objective f(name="EIRIEIEL", - type=minimize}; 45  STATUS OPTIMAL
P78 fo=osum(e[j1-*x[31, ) 46 VALUE_OF_DBJECTIVE -3

1 47 ITERATION_COUNT 12

2 /- 48 FUNC_EVAL_COUNT 1
i 21 culi]->=sum(A[1,j1-*x[j],-§)->=-cl[il; 49 FACTORIZATION_COUNT 13
i 22 bu[j]»=x[j]>=bl[j]; 50 RESIDUAL 1.347986497e-08

23 51  ELAPSED_TIME(sec.) 8.21

17 23/23, I 1/1  Parameter cl(name="cl", index=i); C:¥Users¥testuser¥Desktop¥#iLL\J# L5 —¥foo.smp SIS CRLF YIMSJ: 4 simple_min  12.65 GiB (79.05%)

3.1.2 a9 R7OVIbERWVREE

1. FI R E
Numerical Optimizer ® 2<% ~ N7 4 » TOMHEIFHKEIE Windows DA ¥ — b X =2 =55 [§X
ToO7 a7 Z 5| — [MSI Solutions |7 5#INT & 5 [NUOPT DEBE#HE | #FAT LTS W

|, MSI Solutions
& vap
|| NUDPT
LY Excel P EA DA A ML
(7] NUOPT MIESE
[E5] NUOPT MIRESREDER
KF NUOPT BF 21 A —Jls
) Nuorium
iy 2 =) EROEE
W N=aFI

K\ Windows DF#EE % LT &\, AT, av ¥y F7ay 7 MR bt sy 2 —
WEERTEDLXHICRD ET. B, T OHMEIE Numerical Optimizer 2 I~ ¥ FF 4 ¥ THIO
THHETZBICOALET, ThUEICHTRET 2LEEIH) FEA.

2. SIMPLE €7V &2 EK T %

3. 7= BB T %

BfE2 & 3122V Tid [3.1.1 Nuorium Z FIV: % ] L RBOEEZIT->TLZS . 7740
KT H720DTF 4 %1% Nuorium % 1§ ) LEIZH ) THA.

4. RBALRTE 2179
ZNTIE, ¥ L/ZET VAR T 7 4 WV foo.smp, T—4% 7 7 4 )V data.dat Z M L72%& D&

3Windows7 Tl& [TXTH T 15 .| — [MSI Solutions| — [NUOPT

SIMPLE Fa— kU7 BB NTT -8B T L



3.1 Windows 29

WALRHE ZFH L £ 9.
axryrF7ary7revb Y, ROXHICETTHI ETREILEIEFEITE Y 2 — )b foo.exe
MPERENFT.

> mknuopt foo.smp

KIHRGEALRHHEZEST LI Y. UTO L) ICADLET.

> foo.exe data.dat

EITROE - TR RS a~y Ry S M s ET.

BN C:¥Windows¥system32¥cmd.exe

MIMI
HIGH

3.1.3 Visual Analytics Platform ZRW\2% 5%

1. IR E
#)$ T Visual Analytics Platform I "C Numerical Optimizer % Bj{f & ¥ %354, Numerical Optimizer
MHEFZ T HLEPHY Y. A2a—0 [#m] - [R/EoER] 227y s L, UWTOSY
A 71U TNUOPT ® [3#IR] lz 7)) v 7 LT xHPBNzOZMR L7, OK KXY Y 2L
TLEZEW,

SIMPLE Fa— kU7 BB NTT -8B T L



30 FEIE WEEREZEEL

& BS08R [

FIRT Lo FIEIRL TUEA, 1« FIREATERTT o F- Bionl 308 ZF | FHeT
AT — A E T

[ &R | oot
o

i MUOPT

OK | R | Oancell

2. SIMPLE € 7V & {EK T %

3.7 — Y BB T %
BfE2 & 3122V Tid [3.1.1 Nuorium Z FIV: % ] L RBOIEREZIT- TLZS W, 7740
BYERT 57200 5 4 %1% Nuorium =9 LEIZH ) FHA.

4. BBALRT A 21T 9
%3, Windows DAY — h A =2 =56 [§XXTOTT ST L] — [MSI Solutions] — [VAP] %
#IL, Visual Analytics Platform 2B L 3. T2 &, RO LI RERIALE E25) 7.

i ol e
& JozzHME) Y-IME) BRY) DrED
DR & | waAPER |

i el =]

0

(W) HEE) ~LF(H) [-[=]x]

Foa
Fohe—7
T
MUOPT

w1 &
w0 Ma =g
B-0 FR 5
=[] iR
FTRSTHME—R ]
[ #osz0r059

[ roe—smmr)

[12:46:00 [10/26/2011

KIS, 77ANVIIZATU=Fh5T0T s MR- FIZ, EFIWVT 74 )V foo.smp LT =57 7
A4 WVdata.dat * K9 v 7& Fuy 7L ET.

SIMPLE Fa—btU7IL BB NTT -8B T L



3.1 Windows ki

EEE]
@‘@-h, « FFaA> b~ » model « [4 ][ modeine= 2]

B2 HEvY  HLLIALS— B M @

S BEAn ] Bt o N e -
§ v O—F | model

o TRy N
 SEERUIRER ”
data.dat foo.smp

== e—T=1

' 2 BoEE

& O oF) Y-E) FRY) T2 PoWw) BRP) ~LFH)

IEECIE I EL T
Object Browser

172
B0 T-Aae-2
B T
HEESE S5

oS R PER
e FO0Vz 2t
B0 #iE

31

WIZ, 7BV 27 PR=FEZFERENTZT =8 TA A PHETNTA I VITRAZBITET.

TAaYZRENZ X o THAET B IIEA T OEIEZ T T 23 W0,
LYY ARA VI RIGHERDTA A RICES T

252V 0% LT EI)VYILET. HEZVEI R UITATHNEEAFTORY v

Er7VUv LT,
3.FDFFTDORETIYIARL VI EREDOTA 2O T TRESH,

@ﬂlz:l:ﬁl‘*(_) W= Jb[_) EZI’{!) 'j-(/l*'b(_) E&8(P) ~ILT(H)

Ry eBELId.

- {:| F— 9}%{1
I L] NUQPT

O %T

B a —a
@0 APk
-] B —n
—

data foo

Lol
DBH@]%I@@R|
=]

Kl

[11:26:55 [10/27/2011
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32 FEIE WEEREZEEL

COREET, TEFNTAICOEZ Yy 7 A=a—0 [kl 2FBINTAE, DTOXS 2HEHE
NERENTT.

prail RE =5 =14 AL

> =T EBEROTRTOTHIL . Q@ 14 chrome
LEMER  OM m EEHD (S

1/ &8 - .

2
3 Element i(set=S), j(setsT); 1
4 /I INSA-B

5 Parameter c(name="c", index=j);
6

7

8

Parameter cu(name="cu", i
Parameter cl(name
Parameter A(name="
9  Parameter bu(name
18 Parameter bl(name
n /i ER
12 Variable x(name="x", index=j);
[ERN78
14 Objective f(name="EIMIREHL", type=minimize);
15 f = sum(elj] * x[1, §);
16/ EE
T culi] »= sum(ALL,§] * x[j1, §) >= cllil;
18 bulj] »= x[j] »= b1[j1;

WA b [94T] Ky 2§ LB bt R ET SN, WA D/ S A VT TIOVIEH, 01
FHONRFVICERI D BFoRSNET.

il w_eE =5 Bt LT

> =T EEFOTATOT—5T71) v % Q @ 14 T Chrome
LEEE QN o 2 o
S

532 BTN ] soffle.log  E summary.log
—§f foo_2016/11/30 -
— 8] objectives

Set s, T;
Element i(set=S), j(set=T); 7 <with META-HEURISTICS engine "wcsp"/"rcpsp”>

2
3

4 /I ISA=E 23 <with GLOBAL-OPTIMIZATION add-on "global">
5 Parameter ¢(name="
6

7

8

: o dndex=j); 29 <with DERTVATIVE-FREE-OPTIMIZATION add-on "DF:
f ( Be3BEE ) Paramet index=1); . :

arameter cu(name - index=1); 30 , Copyright (C) 1991 NTT DATA Mathematical Sys
7l Sets Parameter cl(name="cl", index=i); 5

s Parameter A(nam . index=(i,i)); 32 [Problem and Algorithm]

Lt 9 Parameter bu(name="bu", index=j); 33 PROBLEM NAME
- [H Elements 18 Parameter bl(name="b1", index=j); 34 NUMBER_OF_VARIABLES

i ies /7 B 35 NUMBER_OF_FUNCTIONS

i 12 Varisble x(name="x", index=j); Bl ROBLEN. TYPE "

- JeT 13/ BME 37 METHOD H
— M parameters 14 Objective f(name="EIWIBBY", type-minimize); 33

) i15 f = sum(ej] * x[j1, §); 30 [Progress]

=~ aufi] 16/ Bt . . ) 40 <preprocess begin>......... <preprocess end>

i P17 culi] >= sun(ALLj] * x[j). §) >= cllil; 41 <iteration begin>

- il B[] > <Li] o BIL{]:

[ 16 buljl >= x[j] >= bLLjL; a2 res=1.0e+85 ... 4.3e+02 3.8e-04 . 1.3e-0

oA 19 43 <iteration end>

-~ bufj] o

- bil] 45  [Result]
=M variables 46  STATUS

Loxil 47 VALUE_OF OBJECTIVE

43 ITERATION_COUNT
49 FUNC_EVAL_COUNT

50 FACTORIZATION_COUNT

51  RESIDUAL 1.34
52 ELAPSED_TIME(sec.)

m UNIX - Linux k&

1. SIMPLE € 7V 2B § %
W7 T FAMLF 4 7 ZHWT, SIMPLE CEFVERR L, WETA . smp & 258 Y 7% 7 7 4
VHETE=7LET. TITWE, DTOLIRETFTVERLARL, 771V foo.smp Ilt—TL

SIMPLE Fa—btU7IL BB NTT -8B T L
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ESe
foo.smp
/1 BE
Set S, T;
Element i(set=S), j(set=T);
/] INTA—%F
Parameter c(name="c", index=j);
Parameter cu(name="cu", index=i);
Parameter cl(name="cl", index=i);
Parameter A(name="A", index=(i,]j));
Parameter bu(name="bu", index=j);
Parameter bl(name="bl", index=j);
/] B
Variable x(name="x", index=j);
// /ML
Objective f(name=" By, type=minimize) ;
f = sum(c[j] * x[j1, j);
/1 Gt
culi] >= sum(A[i,j] * x[j]1, j) >= cll[il;
buljl >= x[j1 >= bl[jl;

2. 7= #E T 5

ETNWICEZ AT 77 ANVEERLET. =77 7 A VOIERTIE, dat & LET. 22

TiE, UTDOF—% 774 J)Vdata.dat ZfEK L F L7-.
data.dat

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

cu = [1] 1000 [2] 1000 [3] 1000;
cl = [11 -1 [2] -2 [3] 2;

A =

[1,11 -1 [1,2] 0.1

[2,1] -0.2 [2,2] -1

3,11 2 3,21 1

>

SIMPLE Fa— kU7 BB NTT -8B T L



34 FEIE WEEREZEEL

bu

(11 1 [2] 2;
bl

(11 o [2] ©O;

3. B LR 24T 9
T, L2 ETIVELR 7 7 4V foo.smp, T— % 7 74 )V data.dat ZfiH L7236 Dk
WALFTRZHH L ET. FIRELEIHEFITEY 2=V foo Z1ELET. YV ETUTOX
ICALET.

prompt’ mknuopt foo.smp

RICIHRBLEHREZEITLIET. UTFTOXHICATLET.

prompt% ./foo data.dat

ZH)LETE, FATRBEFETHRVUTOL ) IS T

[List of Data Files]

<reading data_file: data.dat>

[Expand Constraints and Objectives]

foo.smp:18:info: BRI HMWEAEL (1/3) name="HRYBI%"
foo.smp:21:info: BERIH HlHI  (2/3) name=""
foo.smp:22:info: BRI Hl#X  (3/3) name=""

[About Numerical Optimizer]
MSI Numerical Optimizer xx.x.x (NLP/LP/IP/SDP module)
<with Netlib BLAS>

, Copyright (C) 1991 NTT DATA Mathematical Systems Inc.

[Problem and Algorithm]

PROBLEM_NAME foo
NUMBER_OF_VARIABLES 2
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD HIGHER_ORDER
[Progress]

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

<iteration begin>
res=1.4e+05 .... 4.3e+02 .... 3.8e-04 . 1.3e-08

<iteration end>

SIMPLE Fa— kU7 BB NTT -8B T L
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[Result]

STATUS
VALUE_QOF_OBJECTIVE
ITERATION_COUNT
FUNC_EVAL_COUNT
FACTORIZATION_COUNT
RESIDUAL

ELAPSED _TIME(sec.)
SOLUTION_FILE

35

OPTIMAL

-3

12

15

13
1.341986491e-08
0.03

foo.sol

SIMPLE Fa2—btU7 )L
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&
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L
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FBRETRT o 7
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.@—
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BRI 7,13, 15,17, 18,22, 23
FRIAtE 1,3,6,11,16-18
S
TR 12-15, 17, 18, 20, 22, 23
T
B o 9-15, 17, 18, 22, 23
T e B 26

SIMPLE F2— KU 7L

R 5|

F—=FT AN ... 10, 14, 15, 18, 28, 30, 33, 34
~

BEB 1,5-7,9-15, 18, 20-22
)

HOREE ........... 1,3,5,7,9-12, 15, 16, 18, 22, 23

EFIV 6, 8-11, 14,22, 23, 25, 26, 28, 30-34

BT I T T A 30

MRS NTT FT—FHIEVRT I
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