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Variable x; A
Object ive f(tvpe=minimize);

f =i8%x +2;

x >= 0;
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EMT status ERREINTZHDE Y v I THE, TV test.smp TaxiE L7 HAYBE
BAREELPORD VA NBRENET. 22T, VA MOHOBEESCE 2 BNTIUL, &
HALFHE CHE O B BIBIESC AR OMRA R ET. ( RIS

M =71, olE ] g =7 lelE
|t x| fx |

X | lower |upper |
703125007e-015 0 +inf

RESIDUAL RESIDUAL &
ELAPSED_TIME(sec.) ELAPSED_TIME(sec.)
SOLUTION_FILE C¥ SOLUTION_FILE C¥
¥pro e cts¥temp¥rad6! FES tmp _ ¥pro pots¥temp¥radél FES tmp |

ZO—HEORIET, H7T-1E NUOPT %ff - CIROBERFHEME L -2 L1/ F£9.

o HOUBE . 3x+2 — H/hMb
o HlFIEM . x>0



1.3 NUOPT CHHFMHRIE %< FIE

NUOPT Z W THEHFIHME LM BE, TOFIELTY £7.

1. fRE 7O REABEEHmRE E LTEY S (E=Yb)

2. BOHG 2, NuopT M Almi/efE X Citidd 5 (£7 /1)

3. NUOPT CTHEAITT 5

(1) OEFAKIZEAL TiX, NUOPT &IFTMNAIZaA—FHHEDOFTITOLERH Y £3. (2) O
TG, BHRITEWRBA TR T2 ENTEHET Y /555 SIMPLE 2 A L £
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2. BORHEMELERTS (SIMPLE F=— ) 7))

AT, BRI EIEAZBL T, EFV 2 535 SIMPLE OSUEAEMALET.

2.1 BARYEA% - 2% - HlW
WD X5 R/EEHEREEZE 2 £,

2ODME X, Y BFIEL, TNEN—RAHY El- TRAZROBELETAEET .

AEpER/H

HH TR
X 6t 4t
Y 1t 6t

F72, EH - VRAOBEHTZVDAEFE ) V<D, ROLIITED LN TV,

JV< /8
il 12t
H A 24t

WA X, YOHHZY Oz 2 M, kOEBY THD.

BES AN H
X 180
Y 160

M X, Y &b, RRTHES HETHEEBARETHD. /b~ iic L2 HiElin=a X b
ZER/MET H720IE, ENENOMBZESH 20 I A ERTITRWES S ?
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ZoMEEERET DL, UTDX TRy £

HrIBI%K (v IME)

LESESES

180x+160y

6x+y=>12
4X+6y >24
0<x<5
0<y<5

T X DS H 2/ 8
Y s H /8

iR 2 b/

wi v~/
HA v~/

THHE X Dl
THHE Y Ol

&
&

720 O3 H ALK
720 O3 H A
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ZNTIE, ZORE% SIMPLE TrllR L7z A THEL X 9.

[Windows hR]

// WH X, Y OElEH g/ ()
Variable x (name="JHMH X OEfZHEL") ;
Variable vy (name="JHH Y OiEdsHE") ;

// EfR= A N (ARIBI%K)
Objective cost (name="2JElZT X k", type=minimize);
cost = 180*x + 160*y;

// B =
6*x + y >= 12; // W v~/

4*x + 6*xy >= 24; [/ HA/ )~ /H

// AT O B

0 <= x <= 5; // THHE X O HT- 0 OEfs B EGH
0 <= y <= 5; // THE Y O BT OEfR B EHF
/] KfE

solve () ;

// FERH

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

cost.val.print();
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[UNIX * Linux hi]

{

#include “simple.h”

void ufun ()

// A X, Y OER A/ ()
Variable x (name="JHHH X OEHEHE") ;
Variable vy (name="JHH Y D&z HE") ;

// R AN (B RIREE)
Objective cost (name="2JElZT X k", type=minimize);
cost = 180*x + 160*y;

// B =
6*x + y >= 12; // EEH v~/
4*x + 6%y >= 24; /) TRV~ /#H

// AT O B

0 <= x <= 5; // TH X OB H 7= OEfR H B
0 <=y <= 5; // ME Y OB 7= OiEdL HEHIR
YN

solve () ;

// FEFRMT)

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

cost.val.print();

(Windows FR/UNIX * Linux WIZBEHHT) BEDOERILE SIMPLE OFtah2s, 1FIE 1% 1
IR L TWAB Z Enb2 Y £9. Windows hR/UNIX * Linux IROZEIIRRN—T 2 TE T X

AR
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FNTIE, 2O SIMPLEIZ L ARk E EMBIEICRTHWEEL X H.

#include "simple.h"
void ufun ()

{

Z DS DOFEIR OAF MM UNIX * Linux & Windows RO ZEIZ/2 Y £7°. UNIX * Linux i
WX ZOFRAH Y, Windows iRIZITH D FHA. ZAUUT UNIX - Linux iR SIMPLE THIHEH
HEZ R T 5 L EOEAREAT, ZO@YICRRRT LILENDHY £7. EROMBEERIT..
DERIFIZFLIR L TW&E ET.

LUITOFBATIE, Z0EgORtikIi3Am L72B A HVWEJ . UNIX-Linux itz BHEVOTIT,
ETNEFLRT DRI EROLBRMLEIIRD Z L EZBENRNT I,

// X, Yy OFEIRHE/E (E%)
Variable x (name="jHMH x OEHEHE") ;
Variable y(name="{HM Y OiFEizHE") ;

ZOERZIIEE (HHOEIRBE) OESTY. 7 NVHTHERT AL, FHTHIICE
STHOXLENRNHYD FT. name=".." OEFWHIIIEEDOLHIZEE LET. name=".."ITEMEAS
BECTMN, HANETHAEINETDOT, 25 _<KTRLEZFRENWTLE .

"/ INBATORKD Y EFTIHEa AL T

// Eig= 2 (HEIEIED

Objective cost (name="4EfZ2 X I, type=minimize);

ZOEZIEEMES (EiEa X b)) OESETY. BEBONEZELRT LHHC, E57T 54
ELHAHY EF. name=".." OFMHITITAMEBEOLHEZHEL 3. 20 E SRR,
name=".."|FEMFEETT N, HAREIHHENETOT, REIFTRLIZHFHREBNTL &
9. type=minimize THRIBEED R/MEENDIREZ L EZH R LET. type=maximize &
T, BRBEIEE R RIEL £

cost = 180*x + 160*y;
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ZOESTIARBEE (Efis= X b)) ONFERTY. = OEICANEKEZ, AL AN

BONFEZTLR LET. ~ I/, + FERIFEE T, SIMPLE T3P AIGEE )2 B %
(exp (), sin (). )R EEZXDFEBDICHND Z ENTEET.

/) B v<

6*x + y >= 12; // M/ v~/
d*xx + 6xy >= 24; /) HA )V~ /H#H

TS TITHIR, (EFE /L) ZEZRLTWET. BUREE T >= 0, AU,
EEORAZDARTEXET. BEBOAREZEDOES & FEEZ, LB ORI EE o) 3%
R TEET. AU EAUOMBRERTEFRERE I, UTOLOEEETEET.

SIMPLE O PRI A 1 TERALIRFDOFEIR
>= >
<= <
// A TE O B EHIF
0 <= x <= 5; // HHE X O 7= OiEls B EHKY
0 <= y <= 5; // TME Y OB =0 OiEl B AR

Z OMAEHKR GEER A0 ETIR) #EE L TWET. ZZTIIEEKD ETFREZFEL T
WET 2, SIMPLE TIX—ROHIN &£ O EFRHKZXBILEFADT, x, v OHIIC
TEEOREE Z L NAEETT.

LLbT, MEOEROTRITET TT.
WIZ, ZTHETIERE LIRMBEOREFZ KD, MREHIT 28520k LET.

// K

solve () ;

solve () I, BELEZETNMCOWTERBEMOHAEZIT OB TYT. solve() 1F, HTE
T AR DORIZFR T HIMLERH Y £
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// FEFHT)
x.val.print () ;
y.val.print () ;

cost.val.print();

ZOERE, ol L EE R OB A RE L CWET. il
il LET R solve () ORICERTHILELRH Y £

PLETZOFEFMZHOWT D SIMPLE DR IFK T TF.

TEZOEEZ 1T 57290121,
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WIZZDET NV EEITLTCHAET (EITHIECOWTIE, 3 BEmEEE2M#E < (NUOPT T
22— I T ESRLTLLEEVY). 7258, HEHBTT LVZMEEL, UTFTo X5
hanxd.

BB BAEE%EL (1/5 sample.smp:7 name="4jElz2 A k)
JRBAH iR (2/5 sample.smp:10 name="sample.smp:10")
JRBAH iR (3/5 sample.smp:11 name="sample.smp:11")
JRBAH iR (4/5 sample.smp:14 name="sample.smp:14")
JRBAH K= (5/5 sample.smp:15 name="sample.smp:15")
NUOPT 12.1.0 (NLP/LP/IP/SDP module)

<with META-HEURISTICS engine "wcsp"/"rcpsp">

<with GLOBAL-OPTIMIZATION add-on "global">

<with DERIVATIVE-FREE-OPTIMIZATION add-on "DFO">

, Copyright (C) 1991-2010 Mathematical Systems Inc.

PROBLEM NAME sample

NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 3
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER

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

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

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE 750.0000021
ITERATION COUNT 6
FUNC_EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.402395924e-007
ELAPSED TIME (sec.) 0.02
SOLUTION FILE sample.sol

RERICHER SIS T DRERBUTO L SIS ET.
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W X OE#R A E=1.5
Y OElE A 5=3
AElE T 2 =750

= OEIRELELSE L BB O4EIT, name="."IZ R L=bDOnHI1EnFET. A
INZITES L BRIBBOMER ) STV ET.

2.2 B

BUEL, E7 VPICHBELR =2 2 POELZEELE L THWES. ZhEaZEE L, MR
DiEEHATHELE Y. £, EMMLEZUTOLIICTELE L ET.

H rIBI%k costX - x +costY -y = S|
EE costX MHH x oiEizz 2 /H
costY HHEY OFfia A ~/H

costX, costY iZZn<Enihm x,y DiElRa A N/ HA2FIEHKTT. SIMPLE TlX, D
X o ER AR LRk N AT RE T
T, EBEEHNC, EHEIANEUTOIIICERLET.

cost = 180*x + 160*y;

Parameter costX (name=“HH X OIEHEI A 7)) ;
Parameter costY (name=“HH Y OEHZT A 7)) ;

cost = costX*x + costY*y;

£, Parameter T, EHEZES LET. EF AP THEHT 2ERL, FHTLHEICEST
LUENH Y ET . EROMEIL, ET AT TEREIIBNET —F 7 7 AV THEZET. A%,
HAJBAED'E S & [FERIZ, name=".." I2I%, EEALERELET. EELIL, T—F 771V
FOT =5 L OXMIGHFIERSET.
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WRICETNWVICERE 52572012, UTOT—F 77 A VEERLET. UTFOT—Z 7 7 A
IVOYEIEFIE .dat &7V £

"R X OEER X R o= 180;
"HE Y OEEEa X R = 160;

= OLEBITIE, ESHO name=".."TH X2/ T A —F L&k LET. AL, EHME
R LET. EIarvy ; RERT —ZOXUIVIZRVET. T—FT7ALFHD """ N
[ZIRNAN—A, g7, Z7IFERIhET.

T, EET—Z77A0EANELT, ETLTAHAET ETHEICONTIE 3 st
MEEZfE< ( NUOPT Fa— MU T /) 2L TIIZSIWN).

OB RO ) D%, RO XD RFATRREPGEONET.

HHE X OFEHMH=1.5
THHE Yy OFFEER H =3
AYEFET X h=750

AiflEl & R URERBE LN TWET.  Parameter &7 —¥ 77 A NVEMEHTLHZ LT, 7—
BT 7ANDEEDOHTES MEEZFS Z LR TEET.

T, T—HF 77 ANVEERLTCEITLTAELLY). UFTOLHIZT—XT7 7 A NVEEEL
e

"IH X O
"WH Y O

A b
R A b

100;
170;

-
L

F1TT 5L, UTOREREGLNET.

T X OFFER H#5=5
HHE Y OFElLHH=0.666667
AYdElR T A h=613.333




2. 388 BF

EAE

TERIDRIZR>TWHEES A2 FT.
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TETOEFATE, ROLSICKEHBHIZOWTRE U BEENEZEZ L TWVWAHDT,

<x<5 THHEx OB

k)
y<5 HH Y O &

72 OTEdR I
72 OTEdR I

Z 2 CHHER B RIS T2 2 L EaBEZXTAHAEL LY. ST HAERIRX, Y&
ZNEN X, X, EEFEL, EXMLZROEHITEELET.

H HIBEEL (/ML)

LESESES

OilField ={0,1}

X, i € OilField

costX
costY

costX- X, +costY - X,
6%, + X, =212

4x, +6x, =24
0<x, <5, VieOilField

HHES

T 1 S H %/

WM 0 DiEfR= X k/H
WM 1 oEiR= 2 ~/H

R A b/
Bl v~/

HA v~ /1l
1 OEB =0 OERR H K

R H ORI Z AT TEHEERTIENTEELE.
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$titad™ 5 SIMPLE OFEIRIL, RO XL H 220 £,

// HHES LIRFOER

Set OilField (name="jHHEA");
OilField = "0 1";

Element 1i(set=0ilField);

// HHE 1 OiEds H £/ E
Variable x (name="JHMHMDEIHE", index=1i);

// MHEEEE = 2 ~/H
Parameter costX (name="jHH X OFEifizza X k) ;
Parameter costY (name="jHH Yy OFEifiz=a X k) ;

// EER= A b /i (BB
Objective cost (name="4#Efi2 A k", type=minimize);

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

// B v
6*x[0] + x[1] >= 12; // Eil /=
4*x[0] + 6*x[1] >= 24; /] AL~

// A 1 OBEHT=Y O HEHK
0 <= x[i] <= 5;

// KA

solve () ;

/] FERHT
x[i].val.print () ;

cost.val.print();

AL FER, BEGREZ AT THESRLTVET.
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ZH T, SIMPLE DERDZH SEMAIZHSOWT, EnBIEICR TV F9.

Set OilField (name="JHHESE");

I TIEAS (MEOER) 2E5 L TC0ET. SIMPLE TIHRTAMAT H41E, THRT
DETLHEAZEET HHENDY £7. £, BHrBE, T EFEKIZ, name=".." O
CIHEALEZEELET. name=""ITEMEAHETTD, NEEZH T HERECHERASNET
DT, LR LZIEFHINRENTL X 9.

OilField = "0 1";

I TIHHBEAONEEER L CWET. LoERLORTHEHBEN (0, 1}72DT, 0,1 %
EADERLELET.

Element 1 (set=0ilField):;

ZIZTIHEAR 011Field DEFEEZ R ITHRT 1 2ES L TVET. set=.. TIHRTENBETIHIES
FEHELET.

Variable x (name="JHHOIEIEHE", index=1);

I TCIHMHEOEE A a2, WP E AL LTES L TWET. index=1 TIHFEZHEEL
£

cost = costX*x[0] + cost¥*x[1l];

CITIHEIREI X PONEEREZ L TWVET HWXNEARERITRLDZRICERLTLEE
W) IR, xR AL ET.

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

TR =R ETR LTV ET. BIENC x, v EBWEEBHERSY A < [0], x[1]
EEXWZ T

// BRI

0 <= x[1] <= 5;
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IITIRRAERR AR LET. RTIC 1 LHRETS LT, &To 1 eOilField (2B
T2 HEHIKZ, 2T &icmn 7.

// FERHT

x[i].val.print () ;

FERHT S LR B & FRklC, IR FIC 1 LRETLZ2E T, 2o i €OilField 2
ONT x[i]DENH S ET.

WIZFAT L TAET (FITHIEICOWTL 3 BORFEEZ < (NUOPT F=— MU T L)
ZZEBLCTLLZEW). k#EfbEAHhSn=d L, x[i].val.print () ¥ L7z, IR
OGN ET.

A OERAE 0]
A OTERR A £ (1]

1.5
3

BRLDPINFOETTHASH TV D DODRHERTE £

IIFETCORBOLEFET, WMHES 0ilField ZEAL, FHMHEOEEALE x[1] &
Bk ENTEE L. KIS, MHEEEE2 A b costX, costY HblRT 1 AW THIL
LCHAET. Eiga XA FEIRFMITL, UToLoicEkTZLizLET.

TE costX;, ieOQilField M 1 OEEE=T 2 /A

CoStX,, , COStX, iZZ LAl costX, costY Tkt d HEHTY. SIMPLE Th [k
CEBOWFATEHNT, UFOLIIEELET.



23

Parameter costX (name="JHHH X DEFr R ") ;
Parameter costY (name="JHHY OEFz2 X ") ;
cost = costX*x[0] + costY*x[1];

l

Parameter costX (name="JHHEfET A ~", index=1);

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

EBOWTATTIE, BEOWTAIT L FEEC index=1 SFEELET. LEEEICEDLET,
T—=H T 7 A NVONRELLTFTOLHIIELELET.

"M AEE R A R o= [0] 180 [1] 160;

W& OERE AR T T D 4A00%
[T (T 8 .
Lt LET.

TlX, FATLTAHAEL X 5 (FATHIEICHOWTIT 3 I mMEL < (NuoPT F2— RV
T EERES ) RE(ERREA S S sk, LT O X S ICLIET & [AERORER A S 6
7.

MEAOEESEH$[0]=1.5
MHAOESRH$[1]=3
LIEHR 0 A F:750

T, HAEEGLZOHERIZOWTERET. EROT—F 77 A AHI2IT, EiE=a X bo
WTELTo, 1 NEldENTWET. £ L TSIMPLE OFLkH T, Eiza 2 N ORTIIHE
HEADEZETHDH LW RLTWET. U kLY, SIMPLEIZZ DX ) RMBEADEFEIT 0, 1
MR LEHETHZ LN TEETOT, EiL, TOMBESO LKW EEE 5 2 55tk
BT D EnTEET.

OilField = "0 1";
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ZORBZHIFR L TEITLTAHAET &, AL RO RPIELND DR TE £7.

ZDXHIT SIMPLE TiX, BRFEEADOBBNOEEDONEL BEHIHEE T HHEN H
T, ZOMEZFIRAITIVUIEAOEFE L SIMPLE CTHICERT 20BN RS2V 4. Zh
2LV, PHBRET VRN AREL 720 £9 0T, BIFETEHR S ZE 0.

WIZ, W& T ADERE ) N~ DEENERNEE2D L aB 2 ET. EXLIZB W TREE
BEHEALTHRG / V~ZUTOLIICRELET.

H4 Product = {& 3, 7 A} L

EHK norma, , J € Product D)L~/

SIMPLE Db IZEBWT b RERICERDORTAIT 2 AW TEIR L, /v~ I3 5HXE 2L
TOXIICERELET.

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

Set Product (name="HHEELE") ;

Element j (set=Product);

Parameter norma (name="#l%5, /L <", index=7j) ;
6*x[0] + x[1] >= normal["EH"];

4*x[0] + 6*x[1] >= normal["HA"];

P BESDESZEML, /A~2/RIRT ) oK LET. Bkl ol
NTFHNEIRTIERT 2854681, X6 E " OPICRBTAIXLERHY 3. KIS, 7—4
Tr7ANMIIN~EEZ LT —2EBMLELLY. T—HFT77AWILLTOL IR0 5.

"HHEEE = A B = [0] 180 [1] 160;
";@Eﬁ]/ﬂ/v?" — [HE?H}H] 12 [njj‘zn] 24;

SIMPLE DRtk H ¢, #ih / M~DIRTFIIHLESOEEZETH L EHRLTVET. 2O En
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5, SIMPLE [FBMEA ORI "H", "H A" THEHEMET LI LN TEET. Dz,
SIMPLE DRtk FIC BB E S OERZE I LEEIH Y FHA. 2D Lix, MBEEEOEHEOHE
ELFRTT. ETIE5 L URTE FROMEREDBELNET.

CZETOEEZFLOT, H£E, L8, ©F, iR, BREELSBLERT L, &
Ak & SIMPLE OFLRIFIRD X 912720 £

S OilField ={0,1} A
Product = {& i1, 7 A} RS
Ex costX;, ieOilField M i OEfR= 2~/ H
norma;, e Product 5 D~/
Ex X/ I € OilField WA i oERE A 4%/
H B (e Mb) costX,, - X, + costX, - X, iR 2 - /i
il S 6X, + X, ZN0rMag,, =il L~ /i
4x, +6Xx, Znorma,;, HA I N~ /i

0<x <5, VieOilField HH 1 O & 7= v OiEdR HE K
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// HMHEES
Set 0OilField (name="JHHEA");
Element i (set=0ilField):;

// BRES
Set Product (name="HHEAE") ;

Element 7j (set=Product);

// A i OFEEa A N/ H

Parameter costX (name="JHHEIZ2T A ~", index=1);

// By o v~/

Parameter norma (name="#5\ /1<, index=7j) ;

// WHE 1 OFEEEHEE/E (25
Variable x (name="JHHOIEIEHE", index=1);

// = 2 b/ (BB
Objective cost (name="2JEiZT X k", type=minimize);

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

// @éuuu//l/‘?
6*x[0] + x[1] >= normal["HJl"]; // Bl v~ /H
4*x[0] + 6*x[1] >= norma["HA"1; // HAJ)L~/H

// A 1 O Y OEfR FEGHIK
0 <= x[1] <= 5;

// K

solve () ;

/] AR
x[i].val.print ()

cost.val.print();
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2.4 55 - BEROBRT

oA PEEX

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

X, TRTOWMBICOWTIEIEEI X hOA &5 & W5 BERZRDT, Zhid —RIIZEEdR T 5
&, UTDX o127y £,

cost = » costX; - X

X9 5 SIMPLE OFCIRIL, ATFDO L H 2720 £

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

sum () 1% Z WXt % BT,

sum (Fiz & 53, w®T)
DEXEFFHLET.

WIZ 7 = HFINZHOWNTH, sum () ZEA L7ZWEE X FTH, Hi2RTIX

6*x[0] + x[1] >= norma["EH"];
4*x[0] + 6*x[1] >= normal["HA"];

LA MBEOAEERNEBEEIE TR SN TWLHOT, —kfbkTEEtr. 22T, EMkick

WTES prodX j ZEA L, HlFRKERO XS ICRIBLET.
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prodX, ; -x; > norma; ,
[HESESEE i<OilField L5 D~ EOKFI
V] € Product

Ex prodX ;, ie€OilField, je Product W 1 ORLE, 5 AEFER/H

norma;, j e Product Uiy /v~ /i

$H54 % sSIMPLE OFtRIE, LT L5172 F9.

Parameter prodX (name="{HHMDAPERE", index=(i,7));

sum (prodX[i,jl*x[1i], 1) >= normalj]l;

HEOWRTIEGET 2 EREES T OB, index=(1,73,..) EHELET. Efd sum()
WEHRELZIRT: 1 OADOE LD 3. 1,5 IO THE & D5EE1L, sum ((EEDOK, (1
LRl L ET.

WRICHHADLEEROEAZBIMUIZULTOT =2 7 7 A M 2fERR L £,

" HEEER 2 A R = [0] 180 [1] 160;
"Bl L = [T 12 [“FR7) 24;
"MHEOEFER" =
[0, "EH"] [1, "EH#M"] 1

]

6
[O, "jJX" 4 [l, njjxn] 6

’

T—=H T 7 ANFOZAEN TR, A=A, X7, GTEEHEISRET. -,
EFLO “HMBOAEERE” O X I, EEEEROITICOE> Ttk 5 Z N TEET. LLET,
EEARRIEDOS DR TORMT — 25T — 27 7 ANNPOANTHZ ENTEE Lz, FETHER
XLLRT & FERIC 220 £
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CZETOEREE LT, £E, B, ©8, SR, BEERESHELUERTLE, &
Ak & SIMPLE DOFERIIKR D L 512720 £7°.

H£4 OilField ={0,1} HHES
Product = {E i1, %7 A} RS

T costX;, ieOQilField M i O 2 /A
norma;, J e Product By D v~/
prodX ;.

MH 1 O 5 AEFER/H
i eOilField, j e Product

EH Xi , i € OilField M 1 oo A %/
HABIE (Fe/ME) costX,, - X, +costX - X, EL T B YA |
s S > prodX, -x =norma; ,

icOilField B 5 0 L~/ HOBIKIR

V] € Product
0<x <5, VieOilField HH 1 OB & 7= v iR A EHY
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// HHEES
Set OilField (name="{HHAESE");
Element 1i(set=0ilField);

// BRES
Set Product (name="Sl L 4EE5") ;

Element j(set=Product);

// WHE 1 oEf#Ea A ~/H

Parameter costX (name="jHHEfza A k", index=1);

/) B 5 o v~/

Parameter norma (name="H5 //L<", index=7);

// WHE 1 OfE 5 AEpERE/H
Parameter prodX (name="jHHHDAEE", index=(i,J));

// HHE i OFEEEBE/E (B
Variable x (name="{HMHDEEHE", index=1);

// Edsa Z b/ (BB
Objective cost (name="2IEE T A k", type=minimize);

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

/) BLE 5 D 2 = /I OFIKIE

sum (prodX[i,jl*x[1i], 1) >= normaljl;

// HE i OB Y OERs HEGK
0 <= x[1i] <= 5;

/] KA

solve () ;

/] FERHA
x[i].val.print () ;

cost.val.print();




2.5
ZITIE, INETORBREE) HEERLGE S/, 2R X MIZAT, SR04 ER
/B L THRET.

ApERL /TR T O L D IZREik T £
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prOdj :- o; ) pl’OdXi'j X Vj e Product S5 OATER /T

DORUTKHET D SIMPLE ORI, T X 512720 £

Expression prod ( (name="81 D FEE", index=j); // RKOES
prod[j] = sum(prodX[i,j]l*x[i], 1); // NDEFH

¥, Expression TRAZESLET. name, index DIFTEIL, BEESH; (Variable)

LRIERIZ, name THAHBIZIEL, index TIRFEHRELET. prod(j] = . TRONEZEE

# LEJ. Expression II, EEOEEZEORICATE T D200 0T, HEEGTHE -
DEFDOEHNEINT HZ L1TH Y FHA.

WIZAPE ) v~ DFtilk &2 L TAHET .

sum (prodX[i,jl*x[i], 1) >= normal]];

TSI EER LT prod(j] &

2L R CHETTOT, LLFD X DN % prod[1ICE
R DT ENTEET.

prod[j] >= normalj];

WITHE R TTERIFC AT O XL 912 prod[j1&BMLET.

prod[j].val.print ()
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T, MEoLERE/BANEISND Oy E L. AEEOHDERIE, Tk
B FET.

2.6 BEERK

ZIZETIE, ERABEERERE AR L THRNTEE L, LA LEBRICIIMAT 1 AH
MCLIEETEETA. £2°C, EEHEEZ 1 BEAORBEERE U, BEGHRE M E L f#
KZeEBEAET. TolDll, £% EERE OESZUTOLIICERLET.

Variable x (name="JHHO&El:zH#", index=1);

!

IntegerVariable x (name="JHHMDEILHEL", index=i);

IntegerVariable TEHAHZES LET. BHEEK L LTESINEHTL, HE LT
BHOHZRERY £, U ECTERERETTT.
FITTBHE, UTORENRELNET.

( solve( @%Lft%}:iﬂfﬁij})
L DOAFER [ E/EE

B DA PE B 1=26
/HﬂEﬂ@@%ﬁst%&
ME@@%H@HJ%
4)Efii o 2 =840

TEER H DI R > TOWDONRERTEET. ZO X HIZEH% Integervariable TH
S50 T, BEGIHEMELLRT 52 LN TEET.
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2.7 fERHSIBK

ZZETIE, MBROMNCEK print () ZEHALTEXE LA, SIMPLE IMIZHEXFEE
1B simple printf() 23H YD 7.

LIF, simple_printf () OREAMHICHM LET. ks, SiAPIZ c++EFHOMKAEICS
NDFLERH D £F. C+H+FFBEITONTE, CH+EBOSEEFFLZML TIZEI .

simple printf () IZFRXEZMNIEETE HH BT .
fEROMRBREOMER S print () THYTTR, HAEREZMAIRELZWHAICE
simple printf () ZfEHT 2 L{ERTY. 22 T, EIAHBOH AL TO LS ITERL
THET.

x[1].val.print () ;

!

simple printf (‘I $d OREEEH = 2d¥n”, i, x[i]);

KIST D RATR R NI T O L 512700 £

WA 0 OREEEEE = 2
WA 1 OoEERE = 3

BA¥t simple printf () DERFEEIT,
simple printf (HAFERFEE, Mg 1, Hhxg 2, )
R AU 35 2
Hagacid, 2%, X, %, BrBE, RT, R ERELSDETD S O EEEOEE
FHRETE T, HABXIBEOEREFIED, c++SEOEMERMMS print £ () OEXFEE & Ak
DLOBPIFETE LT

2.8 7 \y ZHIBE%

BEFHE T T VRIS 213 8, SRR I A TH R AR EEI > TWEET. 2O X
IRIABEBIET HT2D DX EREE LT showSystem () 23 Y £9°. showSystem () I, B
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HIBEEL - HFOXZ EBEOET VHNFICER L TH I LET.
PLFD X 512, showSystem () i kit solve () DEANZFHAL THET.

showSystem() ;

solve () ;

EiRofEIZ D TR, RE(bHEZITT ) ET VORNBRNE I TEET. TNEFITT5 &,
showSystem () IZXix LIZH IR TO L S I2ELET.

1-1 @ -6*HHEOERAE 0] -MEOERH M [1]1+12 <= 0
1-2 : —4*HEOERAE[0]-6*HEOEIRAE[1]+24 <= 0

2-1 : JMEAOELRAK[0]>= 0, <

5
2-2 : JMEOEEEE[1]>= 0, <=5

A5Efiz 2 A b <objective>: 180* MM O 3&E#H: HEL [01+160* M H &L H £k 1)

(minimize)

1-1, 1-21%%ko /< Hicstii L e,

prod[j] >= normalj];

2-1, 2-2 13K O BEHIFIAUZS IS L TR

IEE T A b<objective>: ik, KD A MEFRAUZK IS L TUWET .,

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

DX HIZ, showSystem() AT HZ LIL-T, FHME, IRTEL2EREOMICEE#
2T BWIEE - RN EMRT L2 N TEET. ZoELZFIHEITIE, BRI LZ2WER
SAEMHEIZREAT S22 ENTE, ERORWET AVGLIRNAERIC/R Y £7.



2.9 SIMPLE Ziiid T AEEOEER

ET VT EFE SIMPLE WA BICHI T EESESIELET.

¢ RCFE/NLFIEEREND

o RS 2AME LT3R50

¢ PAHANR—ZTHBICANTEIW (/AR ESOMIZERE)

s BATIXAAICARLTEW

o CRIZIFBTFAEI=mY ; ZAND

¢ /) IFTAL NEERTD

¢ name= 51X F T NT 4 — bk " THte

¢ minimize X maximize ¥ 77 +— bk " THEZRN

¢ name & type DX IITHEEOREELITI L ZFT N ~TRED
* name X° type ZaxE T DIEFIFEX TRV

o FXMAES <= &L >= [ IEHATELR, FARLILAF ST < & > [ IHATE RN
= 1 IRA, = FEMMzRbLOT

*

35
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3. BEHEMEZME< (NUOPT F=— KU TL)
Windows fR/UNIX * Linux iRICBIH &9, NUOPT Z AW THELEEZ1TH1TiL, KkROF
EAMLE L 720 9.

1. SIMPLE E T /LR 7 7 A V& AERKT 5
2. T —H 7 7 A NEAEKT D
3. FiE LAt R Z1T 9

LLF, Windows AR/UNIX * Linux iRBNZ, EFEOHEBIZOWT, fE biHE O —@#HOHii
PR LUET. Ak, FEMICOWTIL INUOPT/SIMPLE == 7 /L], GUI @D~ L7F7 7
AV (Windows ) ZZE F X\,



3.1 Windows K

Windows HX NUOPT/SIMPLE Z AW T EEZ T H7-0IC

g R7a P ERAWAFED @Y OFERHY ES. 22T

WA LET.

3.1.1 GUI 23 HE

1. SIMPLE EF NIRRT 7 A W ZAERLT 5

37

X, GUI ZHWAHEL

L, TNHIZOWTEEIC

WU TFA PTT 4 X ZHAWT, SIMPLE CET /AR L, WEFN . smp &R D M40~
TANLTE—T7 LET. 2T, UTOXH>RETALEZRBL, 77 A% foo.smp (T

-7 LET.

/] BE
Set S, T;

Element 1i(set=S), Jj(set=T);

/] INTA—=F

Parameter c(name="c", index=j);
Parameter cu(name="cu", index=i);
Parameter cl (name="cl", index=1i);

Parameter A (name="A", index=(1i,7));

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

/] EH

Variable x(name="x", index=7j);

// /ME

Objective f (name="HHBIE%", type=minimize);
f = sum(cl[j] * x[J1, J);

/] &

culi] >= sum(A[i,]] * x[J], J) >= cl[il];

bulj] >= x[j] >= bl[j];
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2. T X277 A INVENEHRT D

ETMCHEZDT—Z 77 ANVEER LET. T —F 7 7 A VOIEREAFIX

ZIZTE, UFOF—Z 774V data.dat Z{ELFE L.

.dat ¢ LET.

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

bu = [1] 1 [2] 2;

bl = [1] 0 [2] O;
3. FE LEI R AT O

%%, NUOPT GUI ##EHL £

. NUOPT
5 Excel 7 RA 2 D72 A VA M=)l
SDA YA R—IL

icense Installer | .
§f NUOPT 237> RS54 S TES 8

¥ > A —)LIEROEE
N oA 0-J90e8

m

THE, ROK D REHEALD EAAY 9.
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Qoo
® 090zt

IX VE=IRRIVAY I<'7|

| [ 18:42:17 [05/06/2010

WIZ, 774NV AT a—Fhb7ayzy hAR—RIZ, E7/V77A/)V foo.smp &7
—X 77 A) data.dat E RT7 v 7 & Ruy 7 LET.
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E BFax>h ’"

B eoFe

= data dat foo.smp
TAIAE

' 2 EDES

ff FOSTHNF) Y-IUE) TR(Y) M WN AT (H)

los@a|item \ X

Object Browser X}
-~ T2

B 7 -2

- RBUFH

WIZ, TPzl hR— RICERENEZT LT A A PHETAT A I RAEZRF £,
TA 2B RANZ K - THEFET D ITIELL T OBEEZIT - TS0,

) NURARA U B EIREERDT A2 REIZEEET.

) A7 V2B LTEEFELE7 V7 LET. HDWVE 3 RF U~V ATHIUTEAFTO
RE TV LET.

) TOEFEDRMET, vV ARA U HEKEOT A 2D LETHREISE, R 2
LET.
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JJ NUOPT - [7O T4 ¥Project1.pr0] U ==
|| £FF TOSTHONE) Y—IUE) FTR(Y) 9UI(W) W77 (H) [=][=]x]

data foo

N

[ [15:39:32 [05/13/2010
—————

ZORRET, ETNAT A Az T Nr Y v 358, BEbEIENFITSN, MRTVA R
URFEITRENET.

§ 5712 xR =

|status _v_j
NUOPTIARER | NUOPTIARE(E

1)7=2a2 1210 B
AT -2 BELIEMRRT
3|[elRE4 oo
=700 SP!
Bl#lsostengr 3
6| B6% , &b
I7IHUA L EmERSE |
B|gEER M@
0| HeuRBEE  -2999999999
10|ASERE 12
1M]iT5mREEE 13
12| Bl 4 63521631062-008
13| F@SRa(F) 002

{iteration begin> -
res=1 4e+005 ... 45e+002 .
{iteration end> (3
STATUS L

‘4 m.o »
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o, Avbt—VFRUA L RV, UTFOX D 5 THH &L ETHRP TR SNET.

<reading data file: data.dat>
ERT BAIBIEL (1/3 foo.smp:18 name="HHAYEEE")
B HlR0= (2/3 foo.smp:21 name="foo.smp:21")
B HlR0= (3/3 foo.smp:22 name="foo.smp:22")
NUOPT 12.1.0 (NLP/LP/IP/SDP module)
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with GLOBAL-OPTIMIZATION add-on "global">
<with DERIVATIVE-FREE-OPTIMIZATION add-on "DFO">

, Copyright (C) 1991-2010 Mathematical Systems Inc.

PROBLEM NAME foo
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

<iteration begin>

res=1.4e+005 .... 4.5e+002 .... 5.4e-004 . 6.4e-008
<iteration end>
STATUS OPTIMAL

VALUE OF OBJECTIVE -2.999999999
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3.1.2 a=Y R 2 BAWBHiE

1. NUOPT #a~ > RIAL T 2D DR E
NUOPT Oz~ R4 TOMBEIF AL, TAZ—K ) A=2——NUOPT | 25 EIR TED
INUOPT %Za~> RIA L THEITZD DR E ) B FEITLTIEEN.

. NUOPT
KY Excel 7 RAD7 42X =il
Ky Excel7 RA DA A =)L
§§ NUOPT GUI
anN ' i

NUOPT ZaV > RS54 TED 0O

A |

0 S A2 —50EE

m

&IZ Windows DOFEEZL TSV,

INT, axr R 7 s PN TR R ETE Y 2 — V2 B TEL IRV ES.

¥, ZOWEEX, NUOPT 22~ RIA » THO CRIHATHBICOARMBET, ZRLIEIC
BORETHLEITH £HA.

2. SIMPLE EF /LR 7 7 £ VA AERN T %
3. 7T =477 A NVEERT D

BafE 2 & 3 1oV TIE 13.1.1 GUI ZHWDHE] EREEOIEEEIT-o T X0,

4. LR R 21T D

FNTE, R LT 7 7 AL foo.smp , T—% 7 74/ data.dat ZEHA L
BEORELEIRZFHLET. ETHREFHEIATEY 2—/L foo.exe ZIERLET.

9, a~r o v erb B, ROX AT LET.

> mknuopt foo.smp

KICEBEEEH R ZFAITLET. UTOLIICATILETS.
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> foo.exe data.dat

Z9
7o RATHE

LEd&, 3.1.1 cul #HWEHE)
TR LFEILb O A R e Y

n

3.2 UNIX * Linux fi

1. SIMPLE E T /LR 7 7 A V& AERKT 5

WHRTF AT 0 X VW T, SIMPLE CTE T /LR
AN TE—T LET. TiE, UFOL>RETNVE
7 LET.

- -
— —

ICTAYE—VFRRUA V FUICEREA T

A FvicihsanEd.

SL, IR cc LR DN T 7
Lk L, 77 A N4 foo.cc IZtE—

#include “simple.h”
void ufun ()
{
/] BE
Set S, T;

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

/] INTA—=H

Parameter c(name="c", index=7j);

Parameter cu(name="cu", index=i);
index=1i) ;

/1))

index=7j) ;

Parameter cl (name="cl",

Parameter A (name="A", index=(i
bu (name="bu",

bl (name="bl",

Parameter
Parameter index=7j) ;
/] B

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

// f/ME

Objective f (name="H %",

£ = sum(c[j] * x[J], 3);

/] A

culi] >= sum(A[i,]J] * x[J], J) >= cl
bulj] >= x[j] >= bl[j];

type=minimize) ;

(117
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2.1 ETHIB LE L722Y, UNIX * Linux JRICEBIT AEFIERICBWTIT

#include “simple.h”
void ufun ()

{

EVIIRRERABE LR 9. EELTFSW.

2. 72T 7 ANEERT D

ETFMIEZ BT —=F 77 ANEERLET. T—F 7 7 A VOIEFIE, .dat & LET.
ZIZTIE, UFOF—% 774/ data.dat Z1ERRLFE L.

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

[3,1] 2 [3,2] 1
bu = [1] 1 [2] 2;
bl = [1] 0 [2] O;

3. i LR R 21T 9

FNTIE, ®EFE LTS LR T 7 A4V foo.cc, T—X 77 A/ data.dat EfFEALE
BEOKELHEZDALET. S IRE(LHEFRITEY 2— /L foo BERLET. v =/ E
TUTOLIICATILET.

prompt% mknuopt foo.cc

KICEBEEH R ZFITLET. UTOLIICATILET.

prompt% foo data.dat
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Z o LET L&, FHTRIE E FTRRDUTOL ) I shET.

SIMPLE 3.0.1, Copyright (C) 1994-2006 Mathematical Systems Inc.
<system code file name: foo.cc>

<reading data file: data.dat>

Expanding objective (1/3 name="H®BBEI%")

Expanding constraint (2/3)

Expanding constraint (3/3)

NUOPT 12.1.0 (NLP/LP/IP/SDP module), Copyright (C) 1991-2010

Mathematical Systems Inc.

PROBLEM NAME foo
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

<iteration begin>
res=1.4e+05 .... 4.5e+02 .... 5.4e-04 . 6.4e-08

<iteration end>

STATUS OPTIMAL
VALUE_OF OBJECTIVE -2.999999999
ITERATION COUNT 12
FUNC_EVAL_COUNT 15
FACTORIZATION COUNT 13
RESIDUAL 6.352163106e-08
ELAPSED TIME (sec.) 0.00

SOLUTION FILE foo.sol




<=, 14, 35

==, 35

>=, 35

D

dat, 18, 38, 39, 43, 45

E

Expression, 31

G

GUI, 37

index, 21, 23, 28, 31

IntegerVariable, 32

M

minimize, 13, 35
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N

name, 13, 17, 18, 21, 31, 35
NUOPT, 1, 3, 4, 6, 7, 8, 36, 37, 38, 43

P

Parameter, 17, 18
print, 22, 33

S

showSystem, 33, 34

SIMPLE, 1, 38, 8, 11, 12, 13, 14, 15, 17, 20, 21,
22, 23, 24, 25, 27, 28, 29, 31, 33, 35, 36, 37,
43, 44

solve, 14, 15, 34

sum, 27, 28

T

type, 13, 35

U

UNIX ki, 12, 13

w

Windows I, 4, 12, 13, 36, 37
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AT, 14, 35

-
N—
av L RTrr7 R, 43

S

i, 3, 14

L

#£4,19, 21, 22, 23, 24, 25, 29, 33
B4, 33

ETFIRAF, 14

HI%R%K, 14

.j—-

HELFHERIE, 3,7, 8, 13, 31

B

FEETE R, 32

AR, 32
HIF9, 14, 21, 24, 27, 28, 29, 34
HIKISE, 3, 7, 10, 19, 25, 28, 29

z

T, 21, 22, 23, 24, 27, 28, 31, 33, 34

T

EH, 17,18, 19, 21, 22, 28, 24, 25, 27, 28, 29,
33, 34

T—HT7 AN, 17, 18, 23, 24, 28, 36, 38, 39, 43,
45

745, 3, 10, 13, 14, 17, 19, 21, 22, 23, 25, 29, 31,
32, 33

b

HBg4, 38, 7, 10, 13, 14, 17, 19, 21, 25, 29, 33,
34

E7 )V, 8,13, 14, 15, 16, 17, 18, 19, 24, 33, 34,
36, 37, 38, 39, 40, 41, 43, 44, 45

ETNT7AIN, 8,39



