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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,

SIMPLE Fa—btU7IL BB NTT -8B T L



2 F1E [FLBIC

12 B

.3 Windows it Numerical Optimizer ® GUI 3g3%C& % Nuorium % I\ CECPEH ] ] 38 % % v T A
FL 9. 903 Windows DAY — M X =2 —»5 [§XTHOT TS T 24| — [MSI Solutions | —
[Nuorium | ZEIRL T ZE W,

FIRENTZWTH LD/ VT B newModel.smp ¥ 7 TIRD L HIZEFEEX, A=2a—-D [774NV] —
[200 2 A TIRAE] TSRS 7 7 A VERFLET.

7 newModel.smp*

1 Variable-x;
2 (Objective-f(type=minimize);
5 fe=-3%y.-+.2:

4 x-»>=-0:
5

R, WAL [F47] KE ¥ %233 & Numerical Optimizer 255158 Z BAG L, WTHAT D75 4L
AN AE RS E T

CDO—EDENET, &7 7213 Numerical Optimizer % i > TR OEHETHEZ N2 L1228 D 9.

o HIUBIRL 1 3x +2 ~ /ML

o Hll#I S 1 x>0

SIMPLE Fa—btU7IL BB NTT -8B T L



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




HlHIR M4

6x+y>12 R Al |

4x + 6y > 24 H A N[

0<x<5 WHH X OB 72 1) Ok H
0<y<5 MH Y O3 D72 ) Oz H Eiily

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

// W x, Y OEEHEy/E (2R
Variable x(name = "YHH X ®EdE H ) ;
Variable y(name = "YHH v O3#iK HEL ") ;

// &R 2 b (HIBEED
Objective cost(name = "ZEFLT A b, type = minimize);
Y

cost = 180 * x + 160 =*
/7 BE V=

6 * x +y >= 12; // B v~/
4% x+6%y>=24; [/ HAINVI/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.

/7 WX, Y O H B/ (B
Variable x(name = "YHH X OEfZHE™ ;
Variable y(name = "JHH Y Oz H ") ;

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

SIMPLE Fa— kU7 BB NTT -8B T L



2.1 B - T - 58 5

LUENRHN FI. name = .. "OFHSICIIEEOAT EIEEL T 9. name = .. . "IZEWEAHET
T, MO ETHASINTETOT, ALK LAFPRENVWTL L.
"B ATORD Y FTIXZI AL MNTT.

// Efza 2 b (HWBIED

Objective cost(name = "ZJEfZT A b, type = minimize);

COEMEHMNEE (Efiza X M) OEFTY. HWEBONEZEHRT LI, BT 5LEND
D 9. name = "..."OFFIFEHMEBOAHTZHEL 3. EBOESHM, name = ... "I3A
BETTRE TS 25, MR EICFHENETOT, BERELABLZHEABENTL 9. type = minimize
THBEEDR/MEENAREZ LZIHRLET. type = maximize & 31K, HWEAKEZRARILL
9.

cost = 180 * x + 160 * y;

COFMITHYEE GEiZa A M) ONFEFRTY. =OLEBICHWE LY, G2 HWEEONE
AR L E9. +38 +3MEETHE T3, SIMPLE TIZPUHIEE R BB (exp(, sin()...)
e ORRBICHWSEZ P TETT.

A 1 V8 %4
6 % x +y >= 12; /7 B V= /A
4% x+6%y>=24; [/ HANVI/H

oG TIRHRN (BE V) ZERL VT Y. BREE>=-0A0, AR, EEORX
ZR TE LY. HWBEBONEEROBR LMK, EEOXOPITHE TR A EZLATE X
¥ AR L AEBOBRZFZTEREE L, UTOLDOZBETE Y.

SIMPLE QOBRRERF EX(LEFOE®R
>

>=

<= <
/7 BiHE O H
0 <= x <= 5; // TH x ©#E D72 0 o0&z H #
0 <= y <= b; // MH Y OB 72 1) o3&z H 5

ORI GEIZHHO ETHR) 228 L TC0WIET. SITREHO ETREZIRELTCWE
325, SIMPLE TlE—#OHI#RX & 2O EFRIKZXHL FEADT, x, y DFRFIEEONEH
LT ENHRETT

VLET, MEOEFROLRIZZET TT.
KIS, TNFEFTICERL-MEOREMBZRD, EEREBDT L ZER L 9.

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 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
[Progress]

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

SIMPLE Fa— kU7 BB NTT -8B T L



<iteration begin>
res=4.0e+001 .... 2.8e-005 1.4e-007

<iteration end>

[Result]

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

RIS T 2AERPUTO X ) I sh T,

M x OEss H $i=1.5
M Yy oEzE H =3
48R 3 A b =750

=ONFIRE L7 E BBEBOAN T, name = "..."IZRCR L2 oM anEd. Hl
B E HWEBOMES ST E T,

22 B

BAEL, EFVHICHHER I A Moz ERRLE L Ty, ZheLEL, Ml S EEOMH
252 THELES. T¥, EXMLZUTOI)ITEEL 5.

Z):pJEaksd

costX - X + costY -y JERE T A A

T8

costX Y X o#lE 3 A ~/H
costY MY ol 2 b/H

costX, costY IEFNZFIMH X, Y D&z 2 M/ HEZFRTEHTT. SIMPLE Tit, 2O X9 REH
ZEH LRk Asul e T,
ST, ERAHVWC, EEIZAMEDUTOLHIICEEL .

cost = 180 * x + 160 * y;

!

SIMPLE Fa— kU7 BB NTT -8B T L



8 F28 WEtERMEZLRY D

Parameter costX(name="YHH X ®iEfr 2 X hm);
Parameter costY(name="{HH Y ®JEFE T A h);

cost = costX * x + costY * y;

¥, Parameter CEREZHESL T Y. EFNVPTHATZEHE, HHTIHICEST 2 LEMN
Y ET. BROMEIL, EFVPTEREITHELST—F 77 A VTHZET. 28, HWEEKD
HE LIS, name = "..."ICWE, EEAERELET. #HAE, T8I 7 AVFOT—5 LD
SHERHFIEH S E 7.

RICETNVICERZ 52572012, UTFTOF—=5 774 VEERLET. LTFTOF—=%774)1VD
PRET1X.dat £ 72 ) 5

wlTH x o3Ediz T 2 b = 180;
wlH Yy o3&E#za X b = 160;
=DEBIZIE, BEFH D name = ". . . "THRAINS A=y L %R LT, HLI21L, EEMEEZED

BLET. vI3avy; PERT—FORYVIIHDET. T—F 77 A VHFD" . "WIZHBWAN—
A, YT, ¥ 7RERSET.

T, FRT—=F 77 ANVEANLELT, FATLTAET (FETHEICOWTIE [3 BB E
2] 2BHMLTLZE W),

REALREBO MO, KO X ) BFITREREIEONFE T,

M x OEss H =15
W Yy &z H $=3
48R 3 A b =750

BiE & UHEBPE SN TWE Y. Parameter ET— Y 77 A NVEfHTAZIET, F—7% 7714
VOEEDOKRTHE)BEEH LA TEET.

T, 7= 774 NVELEELTCETLTATILEY. UTOLITF— 77 A VEEBELET

“HHE X OEREI A b = 100;
"R Y OEHET X b o= 170;

FITTHE, UTOMRPRONET.

M x ©3EE H $=5
M Y o3z H $=0. 666667
45 ElE T A =613.333

SIMPLE Fa— kU7 BB NTT -8B T L
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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 0OilField(name = "VHHESA");
0ilField = "0 1";

Element i(set = 0ilField);

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

SIMPLE Fa— kU7 BB NTT -8B T L



10 F28 WEtERMEZLRY D

// MWHEEEI 2 ~/H
Parameter costX(name = "VHIH X OEIE I A [y
" Y OEHE T R b ) ;

Parameter costY(name

// B Z b/ (HBED
Objective cost(name = "AJHHZ I A b", type = minimize);

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

/7 B v=
6 * x[0] + x[1] >= 12; // Bl V=
4 x x[0] + 6 x x[1] >=24; // WA/

/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 = "JMHAZEA");

CITIRES GHHOES) 2HELCwE 3. SIMPLE TRFEZHHTAIHAE, TTHRFEORE

THERGLESTHILEDNDH ) 9. L/ HMBE, EBEFEKC, name = .. "O#FICIIES
ZEfEL LY. name = "L EAMEHRET YA, NEZHDT 2B A ETHAINETOT, il

L72IE)BRRWTL &),

0ilField = "0 1";

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

Element i(set = 0ilField);

ZZTIIEA 0ilField DEEZRTIRFIZESLTVET. set = ... THREVETLHEEGEE
#LITT.

SIMPLE Fa— kU7 BB NTT -8B T L



23 &5 A7 11

Variable x(name = "JHH®OEIEH ", index = i);

I TIMHOER H iz, RPN EERELTESLTWE Y. index = i TIRFEIREL I T.

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

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

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

4 x x[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



12 F28 WEtERMEZLRY D

FZEHWT, UTOXHIBIEL 7.

Parameter costX(name = "YHH X DEfiz T A ),
M Y OEHE T A by ;

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

Parameter costY(name

|

Parameter costX(name = "V EHE T A b, index = i);

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

EROBRPANTE, ZROTBTET LRI index = 1 EIBELFT. LERZHICAEDLET, F—
77 ANVORBEZUTOIIIBIELETT

"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.

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

!

Set Product(name = "B MEA);

Element j(set = Product);

Parameter norma(name = "Hi ./ )L'<", index = j);
6 * x[0] + x[1] >= norma["HE{H"];

4 % x[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



14 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 = "JMHAEA");

Element i(set = 0ilField);

/1 BaES
Set Product(name = "B EAM;

Element j(set = Product);

/7 WMH i Oz X ~/H

Parameter costX(name = "YHHEHLZ T A hv, index = i);

/7 B 5 o v= /8

Parameter norma(name = "B}/ V=", index = j);

// WH i Ol HE/E (25%)
Variable x(name = "YHHDEIEH ", index = i);

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

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

/7 B v~
6 * x[0] + x[1] >= norma["HJH"]; // L Vv~< /8
4 * x[0] + 6 * x[1] >= norma["H A"1; // HA I V~</H

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

/1 K

SIMPLE Fa— kU7 BB NTT -8B T L



24 & - BHOTF 15

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[i] * 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,

6 * x[0] + x[1] >= norma["EEJH"];
4 x x[0] + 6 * x[1] >= norma["# 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



16 F28 WEtERMEZLRY D

Parameter prodX(name = "HEOA MR, index=(i, i),

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

BEOWPIMRGET 5 ERZ TS T HB21E, index = (4, j, ..) EHELTT. Lid sunO &
BELERTiOAOHZ LD T, i,j 2V THIZ LE5E1E, sun(EEOX, (1, j)), Lidd
LET.

KRIHHHOEFERDMEZBIML 72U TFTDOT—% 7 7 4 VE/ER L 7.

"M ERR T X b= [0] 180 [1] 160;
"B/ V= = [HEJRY] 12 [ AN 24;
" O LR =

o, "®Eyli"l 6 [1, "HJh"] 1

[0, "AA"1 4 [1, "#HA"] 6

)

F—=F 77 ANVHED" ICHENR TV, ANR—Z, ¥7, BATIREHESNES. #£oT, Lito
WHOAER" O XIS, HEBEEOITICbZ-> Ttk 352 &5 TEF3. LT, ZHEiEED
HEETORMET =5 % T =5 77 ANPOANT DI ENTEE Lz FETRRIZDNET & FERIC 2
DET.

CCETOEEZT DT, £a, A8 w8 Rt BrBEEZEoEUERSL L, €L
& SIMPLE OFLiB I3k D L 91242 5

&4
OilField = {0, 1} WHEE
Product = {B{l, 7 A} WnES
T
costX;, i € OilField WH i OEfiza X M/ H
norma;, j € Product i’é:ﬁ'ﬂj DI IV=/HA
prodX; , i € OilField, j € Product TH i OB j AR RERE/H
8
x;, i € OilField WH i o #R H %8
BHIEEE (/L)

costX; - x; EREa A A

i€OilField

SIMPLE Fa— kU7 BB NTT -8B T L
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17

GEeEEd

Z prodX; ;- x; > norma;, V¥ j € Product B j o 7 = EORIFS
i€OilField
0 < x; < 5, Vi€ OilField M 1 DHEDB 72 ) Ol H R
// MMHES

Set 0ilField(name = "JMHAEA");

Element i(set = 0ilField);

/1 BaES
Set Product(name = "BLNEAM;

Element j(set = Product);

// WH i oEfza X b/H

Parameter costX(name = "YHHEHZ T A b, index = i);

/7 By o v~/

Parameter norma(name = "B}/ V=", index = j);

/7 MHH 1 OB 5 AE=E/H
Parameter prodX(name = "JHHDERERE", index = (i, j));

// WH i OEfEHE/E ()
Variable x(name="{HIH ®EiEH ", index = i);

/1 EgEa A N/ (BB
Objective cost(name = "ZJEfZT A b, type = minimize);

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

/7 B 5 o2 v EoRRR

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

// FHE 1 OB LY o5k H

0 <= x[i] <= 5;

N

solve();

SIMPLE Fa2—btU7 )L

MRS NTT FT—FHIEVRT I
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/7 FERHT
x[i].val.print();

cost.val.print();

25 |

CITE, IRFIToRRMY GhEEEHE, 4R T 2 M) ISR T, KR4 ERED
HWALTAHET.

AR EIZ— RIS T O L 9 ISR TE 9.

prod; = Z prodX; ;- xi,Vj € Product ity j O i /38
icQilField

ZOFAHINT S SIMPLE Oitibld, UTo X912 b 5.

Expression prod(name = MO BER", index = j)s // NOES

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

%3, Expression CRZH S L $ 9. name, index DIFHEIL, L E SHF (Variable) & [MEkIZ, name
THAHTZTRE L, index THRTEIMELE Y. prodlj]l = ... TRXONEZEFK L £J. Expression
X, BEOEEEZ SR 2N T A27-003 0T, BMEFWAEOEROBI TS L iddH
DIEEA.

WIZHERE ) V< Otk 2 RTAhFET.

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

FEaBIZEIZ TR L7z prod[§j] E L& HLABFTTOT, UTO L) IZEB%E prod[j]1 ICHE Xz
LI ENTEET.

prod[j] >= normalj];

PNAER B E T ICLT O X 912 prod[j] ZBML 5.

prod[j]l.val.print();

INT, WA ERMAHENIINDE L)1) L L7z EEROHHERIE, WTOXIICRY
ES

WmOEFER [T X]=24
B O E R [FEl]=12

SIMPLE Fa— kU7 BB NTT -8B T L
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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 = "JHH D&z H$(", index = i);

!

IntegerVariable x(name = "YHH D E#x H ", index = i);

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

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 MRIHA 2 AWML TI RS 4R W

o P AN— 2T HIIZAN T I B3/ A5 OMIZERH)

o WATIXHHIZANT LW

o XRIZELFFMEIau; 2AND

o //IZARX Y FEEIRT B

ename =5|II¥ 7T NI +— b THTe

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






TR R 2 9 <

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

LN, Windows hit UNIX - Linux BUIS, EREOHHIZOWT, R#LEHEO—#E DN 2 M L
9. B, iHMIZOWTIE [Numerical Optimizer/SIMPLE ¥ = 2 7V | ¥ 721% [Nuorium & ¥ — b4
4 K] (Windows fiD &) % TEL 7230,

EED windows kg

Windows it Numerical Optimizer/SIMPLE % i\ Tl #i{Lat 5% 3 5 7@ 121%, Nuorium % v 57
EEc3avry a2 WA EOTM) oERH ) Y. 22Tk, ZhLIOWTH
FITHALET.

3.1.1 Nuorium ZFHW\3 5%

1. SIMPLE € 7V & itk § %
Windows DAY — s X =2 =5 [§XTHO T T T L] — [MSI Solutions | — [Nuorium | % 33
L, Nuorium ZEEI L F§. FIRENZWHDLDSANVIIUTOL ) REFVEGRLBL, X
Za2=D [774NV] = [ EMT TR TEULBANCT 7 4 V4 foo.smp & LT7 74
VERFELET.

foo.smp

A 51
Set S, T;

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

/] INTA—=%

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));

SIMPLE Fa—btU7IL BB NTT -8B T L
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Parameter bu(name = "bu", index = j);

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

/1 B

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

/7 /M

Objective f(name = nH B £, type = minimize);

FEIE WEEREZEEL

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

/7 M

culil >= sum(A[i, j1 * x[j], j) >= cl[il;

buljl >= x[j] >= bl[jl;
"] _."I_."l Eﬁ
2 Set-5,-T;
3 Element-i(set=5), j(set=T);
4
5 ST A=8
6 Parameter-c(name="c", index=j);
7  Parameter cu(name="cu", index=1);
8 Parameter cl(name="c1" index=1);
9 Parameter-A(name="A", index=(1i,7));
18 Parameter-bu(name="bu", - index=7);
11 Parameter-bl{name="bl", index=j);
12
13 /7 ZEE
14 Variable-x(name="x", index=j);
15
16 // @ik
17 Objective-f(name="HERIEIEL", - type=minimize);
18 f-=-sum(c[j]-*x[il,-3);
19
8 //-FE
21 culi]-z=-sum(A[i,j3]-* x[j§1,-7) ==-cl[i];
22 bulj1>=x[§1>=b1[j]}]

2. 7= BVEKT S

ETFNWICE 25T 2R LET. Ama—D [7740V] —

[FHAER ] — [dat] Z3#IRL,

TEDONRINVIZUTDOED T — 2B L, A=a2—D [774NV] = [&HiEMTTHRE] <

WY T 7 4 V4 data.dat & LCT 7 4 LERAEL 5

SIMPLE Fa—btU7IL

MRS NTT FT—FHIEVRT I
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data.dat

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

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

A =

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

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

(38,112 [3,2]1

bu

(11 1 [2] 2;
bl = [1] 0 [2] O;

c-=-[1]--3-[2]-1;
cu-=-[1]-1008-[2] 1008 -[3] 1000;
cl-=-[1]--1-[2]--2-[3]-2;

3. LEH R 24T 9
W, foo.smp ¥ TR T 7 T4 7L TCHIEL Lo [9E47] K% > %419 & Numerical Optimizer
PEHRZRGL, WEAO/NXAVICEHINIPFERINE T, GHRRICADN T - 2HAaATE S
YAEEEDT—% 7 7 4 V% Nuorium L CRHWTBLLLENHNV ET. —H, AERT—Y 77
ANVBH LTS, 2T TORE, TOT7—8 7 7 A VHGRHAALDOHRERY 5

3.1.2 vV RZ7OVI bERWVWREE

1. I BE
Numerical Optimizer D I ~ FJ 4 ¥ TOMEFIH KL Windows DAY — s A =2 =056 [T
ToH7 7 ] — [MSISolutions | 2*5FEIRTE S [NUOPT &Y — V] 2FEfTLTL S,

SIMPLE Fa— kU7 BB NTT -8B T L
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. MSI Solutions

Y NuoPT BEY-IL
B nuorTvzaFl

Nuorium

FORSNMHANO [BREERRE] WiZH 2 [BI] Ky 22) v 7 LTS,

JJ NUOPT s2EY-JL — O X
A
RIGETE
NUOPT Ad{AEIRIEZE PATH ~3BN0E3. 1B10
NUOPT AMMSARIRIRZE PATH MaEIFFE5. =115
v

KIZ Windows DFHEH Z LT EEWw, AT, a~x >y F7ay 7 MO TRBILEHEEITEY 2 —
WEEKRTED XD ET. &8, T OHMEIT Numerical Optimizer 2 I~ ¥ FF 4 ¥ THIO
THHTBICOALET, THUBICHOREST S LEITH) THEA.

2. SIMPLE € 7V & BT %

3.7 — % BAET 5
FelE2 & 3122 T [3.1.1 Nuorium & IV 2 5] EAARDIEEZITo TLEE v, 7740V
VRS A 720D L7 4 ¥ 13 Nuorium % i ) LEIZH ) FHA.

4. RBALRTE 2179
ZNTIE, B L/ZETIVRIART 7 4 WV foo.smp, T—4% 7 7 A4 )V data.dat ZfiH L7255 D&k
BALEIHZHH L 5.
a~xryR7ury7 2L RS, ROXHICFETTH I L TRBILFHRIITEY 2 — )b foo.exe
MERINET.

> mknuopt foo.smp

RICHBALRHHZETLET. UFOXHICADLET.

> foo.exe data.dat

FATRE - EfTEES o~y Py I M s E T,

E UNIX - Linux i&

1. SIMPLE &5V #{E§ 5
WU T FANLT 47 %HWT, SIMPLE TETFIGR L, JEHRT-A%.smp & 25 H7%7 7 A

SIMPLE Fa— kU7 BB NTT -8B T L
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VHTE—=7LET. 22TE, DToX)BETVEERL, 774 VA foo.smp ICE—T L
$9.

foo.smp

/] BE
Set S, T;

Element i(set = 8), j(set = T);

/] INTA—%

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);

/] 2R

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

// w/ME
Objective f(name = "HMEIEL", type = minimize);

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

/] Gt
culi] >= sum(A[i, j] * x[j], j) >= cllil;

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

2. 7= T 5
ETNICHRBT =Y 77 ANVEERLET. 7= 77 A VOIRTIE, dat & LET. 22
TiE, UTOF—% 77 {)Vdata.dat ZfER L £ L7-.
data.dat

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

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

A=

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

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

[3,1] 2 [3,2] 1

>

SIMPLE Fa— kU7 BB NTT -8B T L
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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

29

OPTIMAL

-3

12

15

13
1.341986491e-08
0.03

foo.sol

SIMPLE Fa2—btU7 )L
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TR 5, 21
> e 21
S e 21

D
dat. .o 8, 26-28
E
EXPIession .......oevuevuiviiiiiiiiiiiiieieiean, 18
I
11016 (o 11,12, 16, 18
IntegerVariable ..............c.ooiiiiii 19
M
110000310017/~ R 5,21
N
1T 100 [ 5,7,8, 10, 18, 21
Numerical Optimizer......................... 1,2,23,25
NUOITUM . .ottt 1,2, 23,26
P
Parameter ..ottt 8
PrINt. .o 11, 19, 20
S
SHOWSYSIEM «.vevitiitiiiiiieieeeea 20, 21
SIMPLE....... 1,4-7,9-13, 15, 16, 18, 19, 21, 23, 26
SOIVE it 6, 20
SIMPLE Fa—kU7)L

1)1 0 S 15, 16
T

175 S 5,21
\%%

WiIndows FR ..ooveeei e 2,23
Z

T T e 5,21
Z

AV RFTOY T 26
S

I 1,5,6
L

B 9-13, 16, 20

HTTBAB oo 19

B R 5
.g—-

BB o 5
FOBRETI RIRE o 1,2,18
NN
B R R 19
BEROIE R e 19
BRI 5,11, 13, 15, 17, 20, 21
TS o, 1,2,4,9, 14,15, 17
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z
TR e 10-13, 15, 16, 18, 20, 21
T
B o 7-13, 15, 16, 20, 21
T o 24
F=TT AN 8,12, 13, 16, 26-28

SIMPLE Fa2—btU7 )L

R 5|

~
B o, 1, 3-5, 7-13, 16, 18-20
HIBE ..o 1-3, 5, 7-10, 13, 14, 16, 20, 21
FETIV i 4,6-9, 12, 20, 21, 23, 24, 26-28
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