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Variable x; A
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2. BORHEMELERTS (SIMPLE F=2— ) 7))

AT, BRI EIEAZBL T, 7V 535 SIMPLE OSUEAEMLET.

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

2ODME X, Y BFEL, THEN—HHZY Hill- VA 2RO BT AEET S.
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F7o, EM - HAOWMBTZY DEFE ) V~73, ROLIITEDHINLTND.

Jv= /A
il 12t
H A 24+t

HWHEX, Y OBV OEIRa X M, ROEEBY THD.
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Y 160
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Zi/MET D721, ERENDOMBZEH 72 0] R IEETIERWES 902
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LESESES

180x +160y

6X+y=>12
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ZNTIE, ZORE% SIMPLE TrllR L7z A THEL X 9.

[Windows hR]

// MHE X, Y OFELHE/E (25
Variable x (name="jHMH X OEHE") ;
Variable vy (name="jHH Y OiEdizH L") ;

// Bin=a A (H B
Objective cost (name="2Efiiz A k", type=minimize);

cost = 180*x + 160*y;
// B V=
6*x + y >= 12; // El v~/

4*x + 6*y >= 24; /) A=/l

// BHH O BEHIK

0 <= x <= 5; // X OB 7= OEls B EHK
0 <= y <= 5; // W Y O b 7= © O B EH
/] KA

solve () ;

// FEFM

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

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

{

#include “simple.h”

void ufun ()

// X, Y OEEEAE/#E (25)
Variable x (name="jl1H x OiFEfZHE") ;
Variable vy (name="JHHH Y OiEf5H ™) ;

// TE#R= A N (BB
Objective cost (name="2JElZT X k", type=minimize);
cost = 180*x + 160*y;

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

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

// AT O B

0 <= x <= 5; // A X O HT= Y OElR B EOHKY
0 <=y <= 5; // MY OB B 70 OElR R
// K

solve () ;

// FERHT)

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

cost.val.print();

(Windows FR/UNIX * Linux WIZEHHT) BEDOERILE SIMPLE OFtah2, 1FIE 1% 1
IR L TCWAB Z Enb2 Y £9. Windows hR/UNIX * Linux IROZEITIRRN—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 DOERSy OFEIR OAF N UNIX » Linux & Windows RO ZEIZ/2 Y £77. UNIX* Linux i
WX ZOFRAH Y, Windows iRIZITH D FHA. T4 UNIX « Linux iR SIMPLE THIHEH
HEZ R T 5 L EOEAREAT, ZO@YICRRRT LILENDHY £7. EROMBEERIT..
DERIFIZFLIR L TW&E ET.

LUITOFBATIE, ZOEa0OFLiRi3EN L7242 VW EJ . UNIX-Linux itz BHEVOTIT,
ETNEFLRT DRI EROLBRMLEIIRD Z L EZBENRNT I,

// MM X, Y OIERBE/E (EE)
Variable x (name="jHMH X OiFEEHE") ;
Variable y (name="Jl1H v OFEH#ZHE") ;

ZOERZIIEE (HHOEIRBE) OESTY. 7 NVHTHERT AL, FHTHIICE
STHXLENRNHD FT. name=".." OFWHIIIEEDOLHIZHETE LET. name=".."ITEMEAS
BECTMN, HANRETHAEINETDOT, 25 _<KTRLEZFNREWVWTLE .

"/ INBATORKD Y EFTIHEa AL T

// Efr= 2 (AR

Objective cost (name="42iEfZ2 A k", type=minimize);

ZOESIEMES (EiEa X b)) OESETYT. HWEBONEZEXRT LRI, E57T 54
ELHAHY EF. name=".." OFMHITITAMEBEOLHAZHEL 3. 28O E SRR,
name=".."IFEMFEETT N, HAREIHHENETOT, R _TRLZAFNRBNTL X
9. type=minimize THRIBEE H/MEENIREZ L EZFRLET. type=maximize &
T, BRBEIEE R RIEL £

cost = 180*x + 160*y;
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ZORMTEMBEE GEira A N ONEERTT. = OLLICHMBEEEZ, A0 HRE
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 TIFERIER (B L) FERLTOVET. BUREETF >= 0f&, 430120,
TEOREZTRTXET. BB ONBEFROE L FEEC, (TE ORIz & 700 2 B
FRLBRTEET. ENEADOBREETERER I, UToboasiEETEET.

SIMPLE O BRI H 1 E R D FEIR
>= >
<= <
// FIEO B EHIF
0 <= x <= 5; // TME X OB 7= 0 OiE#R H ALK
0 <=y <= 5; // A Y OB B 7= 0 OEls H B

ZOEIHFIAX GEERA SO ETR) 2ERLTWET. 22 TEHEHO EFREBELT
WET A, SIMPLE TiX—f OB &L EFRHEKZ X LEFADT, x, v OEIIT
TEEOXEZES ZENAMRETT.

BT, MEOEZRORLRITET TT.
WIZ, THNETITER LIEMBEORER 2R, #REHIT Mozl LET.

// K

solve () ;

solve () I, BELEZETNMCOWTERBEMOFHELZIT OB TYT. solve() 1F, HTE
FTAFRIROBIZFHIRTHHLERDH D £7.
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// FEFRHT)
x.val.print () ;
y.val.print();

cost.val.print();

ZOERE, e L EE R OB A RE L CWET. Kl
i LET R solve () DRICERTHIXLELRH VD £

PLETZOFEFMZHOWT D SIMPLE DR IFK T TF.

TEZOEEZ 1T 57290121,
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WICZDETNEFEITLTHAET (ETHECOWTE, 3 HPHBRELZ < (NUOPT F
2—hU T ESZRLTLLEEVY). 7258, HEHBTT LVZMEEL, LT L5
hEnET.

BB BAIEE%E (1/5 sample.smp:7 name="4jElza 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 K= (4/5 sample.smp:14 name="sample.smp:14")
JRBAH K= (5/5 sample.smp:15 name="sample.smp:15")
NUOPT 15.1.0 (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) 1991-2012 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.) 0.05

SOLUTION FILE sample.sol
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RBISRER NS T 2/ERBUTO L I ICH S ETS.

HHE X OFEHHH=1.5
HHE Yy OFFERR H =3
AYEFET X h=750

= OEIRELELSE L BB OL4EIT, name="."IZ R L=bDOnHITshEzT. A
INZITES L BRIBBOMER ) STV ET.

2.2 B

BUEL, E7 VPICHBELR =2 2 FOELZEELE L THWES. ZhEaZEE L, NI LIEE
DiEEHATHELE Y. £, EMMLEZUTOLIICTELE L ET.

H rIBI%k costX-x +costY -y = SN |
EE costX MHH x oiEiz=2 2 /H
costY HHEY OEfE= X h/H

costX, costY |ZZn<Fnihm x,y DiElRa X N/ HA2FIEHKTT. SIMPLE TlX, D
X o ER AR LRk N AT RE T
T, EEEHWNC, EEHEIANEUTOIIICERLET.

cost = 180*x + 160*y;

Parameter costX (name=“HH X OEFEa R ) ;
Parameter costY (name=“JHH Y Oz A K7 ;

cost = costX*x + cost¥*y;

£, Parameter T, EHEZES LET. EF AP THEHT 2ERL, FHTLHEIICEST
LUENH Y ET. EROMEIL, ET AT TERE NSO T —F 7 7 ANV THEZET. L,
HAJBAR D 'E S & [FERIZ, name=".." I2I%, EEALEHWELET. EELIL, T—F 771V
FOT =5 L OXMIGHFIERSET.
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WRICETNWVICERE 52572012, UTOT—F 77 A VEERLET. UTFOT—Z 7 7 A
IVOPERFIL .dat &7 FT

"IHE X OEFE A R = 180;
"HE Y OEEE X R = 160;

= OFEPITIE, BESFED name="."ThHX1-RT A —FL4 %k LET. AL, EHE
FRBLET. ¥lany ; BEET —FORUVICRVET. T4 T 7 A AHD " N
IRV AN—Z, BT, # 7 IXERH S ET.

T, EET—Z77ANVEANE LT, ETLTAHET ETHEICONTIE 3 SEatE
MEEZfE< ( NUOPT Fa— MU T /) AL TIIZIW).

OB RO ) D%, RO XD RFATREDPGELNET.

WA X OEIRA$=1.5
HHE Yy OFER H#=3
EfE T A =750

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

T, T—HF 77 ANVEERLTCEITLTCAELLY). UFTOLHICT—XT7 7 A NVEEEL
e

"I X OEfR = A b
"I Y Offza X b

100;
170;

FITT DL, LTORENFGOINET.

HH X OFERR H =5
JHH Y OFEHEH$=0.666667
AYEHR T X h=613.333




2. 388 BF

EAE

TERIDRIZR>TWHEES A2 FT.
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TETOEFATE, ROLSICKEHHIZOWTRE U BEENEZEZ L TWAHDT,

<x<5 JHH X O

&
y<5 MHE Y O &

72 OTEdR I
7 OTEdR B

% ZCMBER H A —RICREET 5 2 2BEXATCHAEL LS. ETHHEEEARX, ¥y &
TNEN Xy, X, EEEL, EXILEZROIIICTELELET.

2H

H HIBEEL (/ML)

LESESES

OilField ={0,1}
X; , 1 € OilField
costX

costY

costX- X, +costY - X,

6X, + X, =212
4x,+6x, =224
0<x, <5, VieOilField

HHES

T 1 OE: 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 £,

// MEEE EIRTFOES

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

Element 1i(set=0ilField);

// THHE 1 oz H ¥/
Variable x (name="{HIHDIEHZHE", index=1i);

// HHAEEa A /A
Parameter costX (name="JHHH X OEzT A k") ;
Parameter costY (name="jJHH Y OEfza A k") ;

// R A/ (BB
Objective cost (name="2Efii=z A k", type=minimize);

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

// B =
6*x[0] + x[1] >= 12; // Bl v~
4*x[0] + 6*x[1] >= 24; /) HAI L~

// MHE 1 O#H7-Y O B
5

0 <= x[1] < ;

/] KfE

solve () ;

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

cost.val.print();

AL FER, BEGREZ AT THESRLTVET.



21

ZN T, SIMPLE DFCiRDZRE SEMAIZOWT, EnBJEICR ChwE E9.

Set 0OilField (name="JHHAEALS");

I TIES (MBEOHES) 2E5 L TC0ET. SIMPLE TIHRTAMAT 581, TRT
DETLHEALTEET HHENDY £7. £, BHrBE, T EFEKIZ, name=".." O
CIHEALZEELET. nane=""ITEMEAHETTD, NEEZH T HERECHERASNET
DT, IR L7ZIEH>NEWVWTL X 9.

OilField = "0 1";

I TIHHBEAONEEER L TCWET. LoERLORTHEHBEMN (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="{HHOEIEHE", index=1);

I TCIMHAOEE A a2, W EZAHE LTES L TWET. index=1 TIHRFEZHEEL
£

cost = costX*x[0] + cost¥*x[1l];

CITIHEIREI X PONEEREZ L TWVET HWXNEARERITRLDZRICERLTLEE
V). IRFAITIE, x [T i LT

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

TR A~ 0RETR LTV ET. BIENC x, v & BEWEEBHERSY A x[0], x[1]
EEXWZ T

// AR

0 <= x[1] <= 5;
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CITIEHAKRNERELES. IRFIC 1 LEEETLZLT, 2T 1 €OilField (zBd
T 5 BHEEIRZ, NI LT £

// RERT

x[i].val.print ()

RS FERAEER SRR, R 1 tERETsze T, &2To 1 eOilField iz
ONT x[1]DENH IS ET.

WIZFAT L TAET (FITHIEICOWTL 3 BOHFEEZ < (NUOPT F=— kMU T L)
ZZEBLTLLZEW). k#EfbEAHhSn=d L, x[i].val.print () XL, IR
OGN ET.

HHEOEIRHE[0]=1.5
HHEOEIEHEE[1]=3

BRALDPINTFOETTHASH TV DD HERTE £

IIFETCORBOLEET, WMHES 0ilField ZEAL, FMHEOEREALE x[1] &
BT ENTEELE. KRIZ, MEEEE2 A b costX, costY HblsT 1 &AWL
LCHAET. Eiga XA FEIRFMITL, UToLoicEkTZLizLET.

K costX;, ieOilField JHH i OElE= A R/ H

COStX, , COStX, IXZNZLIATD costX, costY Zxbiiid 2EHTT. SIMPLE T b [Afk
CEBOFFHTEMNT, UFOLIITEELET.
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Parameter costX (name="JHHH X DEFr2 R ") ;
CES

Parameter costY (name="JHHY OEfra R ") ;

cost = costX*x[0] + costY*x[1];
l
Parameter costX (name="JHHEIZT A b, index=i);

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

EBOWTATTIE, BEOWTAT L FEEIC index=1 SFEELET. LEEEICEDLET,
T—=H T 7 A NVONRELLTFTOLHIIELELET.

"HAEERT A b = [0] 180 [1] 160;

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

T, EITLTAHEL XD (FETHEICON T 3 HEFHEMEZ M (NUoPT Fo2— KU
T EZRES V) REEREA ) S e, BLTO X S ICLIET & R OFE RS 5 4L
7.

HHEOEIRHE$[0]=1.5
MHAOEERE$ (1=
AElE 3 2 h=750

ZIC, MHAEGLZOHERICOVWTERET. LRROT—F 7 7 A LI, Eiia X foD
WEL LT o0, 1 AR TWEY. £ LT SIMPLE O T, HEii= 2 b OFRFILIM A
HEADEHETHDH LW RLTWET. U kLY, SIMPLEIZZ DX ) RMEEADEFEIT 0, 1
MR EHETHZ LN TEETOT, EiL, FTOMBAESO LKL EREY 5 2 55t
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
F9. ZOMREEZFATIUEEASOEHEE SIMPLE CTIBICEERT 2 0E N LRV ET. Zh
2LV, PHBRET VRN AREL 700 £9 0T, BIFETEHR S ZE 0.

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

TS Product = {EiH, % <} RS

EHK norma, , ] € 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="HFESL™);

Element j(set=Product);

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

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

WM BESDESZEML, /A~28RIRT ) fEoEKicLET. Bk ol
FHNERFIHERT HEE0E, 55 E vt OFCRRTA2LERHY 1. KkiZ, T—4
Tr7ANMIIN~EEZ LT —2EBMLELLY. T—HFT77AWILLTOL IR0 5.

"JHHEEE = A R = [0] 180 [1] 160;
u;@ L = ["E?EE"] 12 [njjxn] 24:;

SIMPLE DRtk H ¢, #ih / M~DIRTFIIHLESOEZETH L EHRLTVWET. 2O n
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5, SIMPLE XM EADOHERIL "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.

ZETOEEZF DT, a6, L8, ©F, iR, BRBEELSBLERT L, &
Ak & SIMPLE OFLRIFIRD X 912720 £

H5 OilField ={0,1} MHES
Product = {E&jH, 7 <} RS
E costX., 1<OilField WH i OEfza 2 K/ H

H BB (R M)

LESESES

norma;, j e Product

X, i < OilField

costX, - X, +costX, - X,

6X, + X; = NOrMag,,
4X, +6X; = normay,,

0<x <5, VieOilField

Ry D~/

WM 1 oEds B /3

R A b /i

B\ v~/
HA )V~ /i

THH 1 O & 72 ) &R H A
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// HMHEES
Set 0OilField (name="JHHEA");
Element i (set=0ilField):;

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

Element 7j (set=Product);

// WM i O ~/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; // HA/J )L~/

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

// K

solve () ;

// FERHT
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], i)

sum()kizz xR % 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; AL, HiFIRERO XS ISR LET.
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Y. prodX;;-x >norma,,
LESESUE iOilField BLE 5 D L~ /B ORIFIR

V] € Product

e prodX,,, i<OilField , jeProduct — jim i oL, 5 AR/

norma;, j e Product B o~ /i

%32 SIMPLE OFtbi, UTD Loz £

Parameter prodX (name="JHMHDAEFEE", index=(i, 3));

sum (prodX[i,jl1*x[1i], 1) >= normalj]l;

HEOWRTIEGFETH2EREES T HBITIE, index=(1,73,..) EHELFET. Efd sum()
IFHEELIERT 1 OHOfME LD £9. 1,5 IOV THE & 25A1E, sum((EEDOX, (1,7)),
LEtk LET.

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

"MHEEE T A b = [0] 180 [1] 160;
";@;ﬁ://l/?" — [HE?H}H] 12 ["ﬁX"] 24;
AR =

(o, "=y 6 [1, "E"] 1
(0, "HA"] 4 [1, "HA"] 6

’

T=E 77 ANFO I HERTORY, A=, Z7, TidEH I ET. - T,
ERLo NHHEOAER” OX I, EEEEOITICOE > TRtk T2 Z &R TE ¥, LIET,
EEAGEMEDOH 2 ETOBMET —F &7 =2 7 7 ANNOANTLH LR TEE L. FTHR
(ZLART & RIS 72 0 4.
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CZETOEREE LT, £E, B, ©8, HSRE, BEERESHELUERTLE, &
HAfk & SIMPLE DOFEIRIIKR D L H 12720 £7.

HEA OilField ={0,1} HHES
Product ={E i1, %7 <} RS

E costX;, ieOilField MM 1 OEEET A R/ H
norma, , J € Product Wy o</l
prodX, ;,

MH 1 O 5 EERE/H
i €OilField , j e Product

K Xi I e OilField M 1 oS H /A
A BB (/M) COStX,, - X, +COStX, - X i 2k /i
159 2 > prodX, ;-X >norma; ,
R i<GiFild J J W5 0 e OB

V) € Product
0<x <5, VieOilField HH i DB H- Y Ol HEHK
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// HHEES
Set OilField (name="{HHAESE");
Element 1i(set=0ilField);

// B ES
Set Product (name="Sl 4EE5") ;

Element j (set=Product);

// JH i o&E#E= A ~/H

Parameter costX (name="jHHEfza2 A k", index=1);

/) B 5 o~/

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

// WMHE 1 oY 5 EpERE/H
Parameter prodX (name="jHHHDAEE", index=(i,J)):;

// HE i OEEEAE/E (B
Variable x (name="jlHMEIEHE", index=i);

// Edsa Z b/ (BB
Objective cost (name="2IEE T A h", 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 HEIF
0 <= x[1i] <= 5;

/] KA

solve () ;

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

cost.val.print();
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2.5

Z I T, IHRETORRIT) (hEER /8, Slfiia 2 b I T, SaoLER
JHEBHI L THET.

AR /I IT—RENCLL T O L S ICRER TE £,

prod, = > prodX,;-X , VjeProduct

ieOilField

DORUTK ST B SIMPLE Ok, UTD X 9

T ET.

Expression prod(name="# DAEER", index=j);
prod[j] =

sum (prodX([i, j]

*x[11, 1)

/] ROEF

/] RDEE

£, Expression TRAZEHES LET. name, index DIFE

& FIERIZ

, name CHREIZEL, index CIRTEZIETLET. prod[j]

X, BHE SR (Variable)

= . TRONELE

# L ¥ 7. Expression I, EEOEHZGLRIZARE T 27200 DT, FPEG -

DEBOENPENT 5 Z LidH 0 £ A.

WIZAPE ) v~ DFtilk &2 L TAHET .

sum (prodX[i

(J1*x[1i], 1)

>= normaljl;

FETFEIEEER LT prod[§] L&A CHARTTOT, LFO X SN % prod [§]IZ(E
XD ENTEET.
prod[j] >= normalj];

WAZHKERHTIER 53

UTDOE I prod[31&EBMLET.

prod[j]

.val.print () ;
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T, RMEOEERE/BAE SN LR FE L. AEEOH NFERIE, LT X512
B FET.

WS OAPER [HEIH] =12

2.6 BEERK

ZIZETIE, ERAREERERE AR L THRNTEE L, LA LEBRICITMAIT 1 A#E
MCLIEETEETA. £2°C, EEHEHEEZ 1 BEAOREEERE U, BEGHRE M E L ff
KT eaEBEZAET. TolDll, £ EERE OESZUTOL LR LET.

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

!

IntegerVariable x (name="jHMHMDEIEHE", index=1i);

IntegerVariable TEHAHZES LET. BHEEK L LTESINEHTL, HE LT
BHOHZRERY £, U ECTERERETTT.
EiT9DE, LTOMENEONET.

( solve () DI bR /))
RS DA FER [ =15

L OEER [ A]1=26
MHEOEEEAE[0]=2
MHEOEE A [1]=3
AR 2 h=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, MBROMNNCE print () ZEHALTEXE LA, SIMPLE I HEXFFE
1B simple printf() 23H YD 7.

LIF, simple_printf () OWREZ I LET. 2ok, BHPIC cr+EREOKEEICS
NDFLERH D £F. C+H+FFBEITONTE, CH+EBOSEEFFLZML TIZE V.

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

x[i].val.print();

!

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

KIGT D RATR R ANIUTOL 12700 £

HEHE = 2
HiHE = 3

]

HH o0 Ok
HH 1 ok

i

]
]

=

BA¥t simple printf () DERFEEIT,
simple printf (M AHFERIEE, HHxt4 1, x5 2, )
L FET
HREgIciE, 2%, X, &%, BB, R"T, RERGLIOEED b D EEE O
FHRETE 9. HAERISEOEFEL, CH+EiE0OEMERE print £ () OERFEE & R
DHLONEETEET.
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2.8 7 /\y 7 H 1B

BERFTEE 7 LV REMEIC 2 213, Rl I A THHRANREIZ > TVWEET. 2O X
AMRIAEBBIET B2 OXEEH E LT showSystem () 28H Y £7. showSystem ()%, H
HIBIE - HIROR A EEROET VNEICEM L TH I LET.

PLFD X 512, showSystem () i bt solve () DEANZFHAL THET.

showSystem() ;

solve () ;

ERROMEIZFER TR, KA EZITOET VONENH I CTEET. INEFET35H L,
showSystem () IZXHE L7 IR TO XL S ITHE N ET.

1-1 @ -6*MEOBERRHAI 0] -MHOERHE [1]1+12 <= 0
1-2 @ —4*HHEHOEHRHEE 0] -6*HHOEIRHE (11424 <= 0

2-1 : HHEOEERHEH[0]>= 0, <
2-2 : HHOEERHEH[1]1>= 0, <

5
5

AEHLE T X N <objective>: 180* M H O IEHL H X [0]+160*JH H O&#Efis H H (1]

(minimize)

1-1, 1-213KD /A~ HlFRIcwt it LT ET.

prod[j] >= normaljl;

2-1, 2-2 13K O BEHIFIAUZSHIE L TR

IEE T A h<objective>: ik, KD A MEFRUTH IS L TUWET .,

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

DX HIZ, showSystem() ZHEHATHZ LICL-T, EHME, IRTEL2EROMICE S H
2T BRIEE - N E MR T2 R TEET. ZoMRELZFIHITLE, BEXLZ2VER
SAEMHEICREAT 22N TE, ERORWET VLIRS AIERIC/R Y £7.



2.9 SIMPLE % il T AEEDOEER

ET VT EFE SIMPLE WA BICHI T EESESIELET.

¢ RCFE/NLFIEEREND

o RS 2AME LT3R50

¢ PAHANR—ZTHBICANTEIW (/AR ESOMIZERE)

s WATIFEHIZANTEN

o CRIZIFBTFAEI=mY ; ZAND

¢ /) IFTAL NEERTD

¢ name= 51X F T NT 4 — bk " THte

¢ minimize X maximize ¥ 77 +— bk " THEZR

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

o FEXMAES <= L >= [ IEHATELR, FARLAF ST < & > [ IHHATE RN
= 1 IRA, = FEMMzRbLOT

*

35
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3. BEHEMEEZME< (NUOPT F=— KU TL)
Windows R/UNIX * Linux iRICBIH &9, NUOPT Z AW THELEE 21T 5121, 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. i LFH R Z1T O

LAF, Windows AR/UNIX * Linux iRBNZ, EFEOHEEBEIZOWT, ffbitHE O —@#HoOii
PR UET. Ak, FEMICOWTIL INUOPT/SIMPLE ¥~ == 7 /V], GUI @D~ L7F7 7
AV (Windows ) ZZE F X\,



3.1 Windows K

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

a<w  R7arF NEAWDLHFEOTH®mY OFERHY 4. 22T

WA LET.

3.1.1 GUI W5 Hik

1. SIMPLE EF NIRRT 7 A W ZAERLT 5

37

X, GUI ZHWAHiEL

¥, TNHIZHOWTIEZEIC

WU TF A PTT 4 X ZHWT, SIMPLE CET /AR L, WEFN.smp LR DMWY~
TANLTE—T7 LET. 2T, UTOXH>RETLEZRBL, 77 A% foo.smp (T

-7 LET.

/] A

Set S, T;

Element 1i(set=S), j(set=T);
/] INTA—=H

Parameter c (name="c", index=j);
Parameter cu(name="cu", index=i);
Parameter cl (name="cl", index=i);
Parameter A (name="A", index=(i,7j));
Parameter bu(name="bu", index=j);
Parameter bl (name="bl", index=j);

/] B

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

// HwME

Objective f (name="HHBIE", type=minimize);
f = sum(c([j] * x[3]1, J):

/] A

culi] >= sum(A[i,3] * x[j], J) >= cll[i];
bulj] >= x[j] >= bl[j];

2. 7 =87 7 ANEAERT D
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ETMIEEZDT—E 77 ANVEERLET. T —F 7 7 A VOIETIL,
ZIZTiE, UFDOFT—H 77 A/ data.dat #{EELE L.

.dat ¢ LET.

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

(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;

¥
Ry
a3
Y

3. mifbsEt

g={11§

¥, Visual Analytics Platform ZEBEIL £ .

. MSI Solutions 3
i Batch Process
# License Installer
i License Manager
& S-PLUS i
iS5 visual Analytics Platform &7 21 2
i Visual Analytics Platform
, NUOPT

m

THE, ROK D REHEALD EAAY 9.
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& Visual Analytics Platform - [JOTT 4 h¥Project.pro]
@ JOSIHONE) Y-ILE) BRN) D2 REOW) BRE) ALTH)

=5 B
[lelx

lDew & m}z@@m

Object Browser

B-17 -2
B0 F A2
-] -5
-] NUOPT
w0 %5

B e —a
R =P 3o
- #£38

H

[7J' TN ITSYY ]

| 7aszorr—r |

B

p—

Meszzage

[Aot—smR b |

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

wIZ, Z7ANVT g ATa—gnb7ayey hAR—RIZ, &5

— X757 A4) data.dat F RT7 v & ey 7 LET.

GE -1 « rF0T )y mo

=E v HE ~ FLZALA—

1° 4

[==]=]

B #o30-F ode!

W TR~y

= SRR URSE

data.dat

)

- | 4y ‘ | model&E

#- 0 @
BREAD E BFIAZ B FATIY  pews: oans -

o

foo.smp

=sd=u %
2 f@mIEE \ \

 visual Analytics Platform - D“ ZIhH I~¥Prnj 1.pro]

& JO3THNF) Y—ILE)

(V) e (w) HA(P) ALT(H)

Jjannléwal@%m

Object Browser

|\

V77 A) foo.smp &T
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KIZ, 7Y =) PR— NCERRENTT —FTA I VPOET AT A A CRAIZR’RT £,
T A A RENS & o THEFET 5 ITIFELT O#EZ1T > T IE S0,

) NURARA VB EIMGEERDT A2y BIZEEET.

(2) F7 Vw2 % LizEEkr7 )y 7 LET. HDWNE 3 RE U~ ATHIUIEATD
RE TV LET.
) TDOFEFEDIRIET, S UARA U FEKREDT A 2D LETBEISE, RN¥ 2
LET.

@jnJIaH_) w— n,(_) i;r(!) -:wjh-:-(m HR(E) ALTH) L=l

DeRl& | wAdE R |
Octbows: | =]

Ly

9«—1
TSR
NUOPT

Mla—igly
el Y]
il

- - - - B
DDD%DDDD
)

o ———ff

data foo

il o

[11:26:55 [10/27/2011 4




ZOWRWET, ETATA AL EX TN ) v T 5 &, Kt

TNFTRSNET.

()

J¥ NUOPTEISS 7 704
JEEEER
B LIS 04T
MUOFTIA#ES NUOPTIAEE{E
AT-RA R LT
fE1g8:5 foo
FTEE .
il 3
By &Mk
PIUE L, mELE
FalzBsER!| teR=stE
B earasE -2099999959
FEEEE 12
T8 AR 12
B LA, fi 3521621 0fe-008
FEIBESRAH: 002

41

AENETSN, EES AT R
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Flo, AvE—URRUA L FUIZE, UTFOX D RETRE & FITH RPN RSNET.

<reading data file: data.dat>
EEA BRWIEE%E (1/3 foo.smp:18 name="HHAIE")
JEBAHR iR (2/3 foo.smp:21 name="foo.smp:21")
JEBAH iR (3/3 foo.smp:22 name="foo.smp:22")
NUOPT 15.1.0 (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) 1991-2012 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
ITERATION COUNT 12
FUNC_EVAL_COUNT 15
FACTORIZATION COUNT 13
RESIDUAL 6.352163106e-008
ELAPSED TIME (sec.) 0.05

SOLUTION FILE foo.sol
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BRIS, ATV NTTUVO [RR] b, 157-5&TT7T78a—] 270V x” b7
FUFICRT v 7T KRRy 7L, FEFATA avipbRAZDRITET.

¢ vist -

& FOSTONE) Y—LE) BRY) T4>EIW) HRE) ALITEH) =Tl
owwmas||vamer |
=

L] F—4

D532

B[ T i

{1 NUOPT

EESE. o0

E F-A8550a—

L] F-AEa =T -
&) H57%T .
i Fab D55 TRT 5 > F7l)
| ExcelAo T —2F L = - ” >|Ed
data foo DataGraph

Viewer

1 '

[11:59:50 [10/27/2011

CORETEIRTAAL B Z T NI 7T HE, FAT T PNERRSH, kdEbFHE TRLZ BB
HAELABAEOTERB I H IR E T
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] fop — F—H RIS TEL— =N ER =
progress  soffle | x| {EHEYCN_EaE{E B 8EEE e
NUOPTH# = | NUOPTIAMEE = |
1l=sig 14.1.0
22782 Bl ERET
3 EREE foo
4 FELTE 2
5 HIFITOEL 3
6 B&4 Bk
7PN L R
8 FRETER fRREEHE
9 Ba1REEE -2.999999999
10 MEiEETE 12
11 #7355 AZE0E 13
12| BB L 6.352163106e-008
13 | iR (F) 0.02
732 1377 251

3.1.2a<wy ey e AVWaHiE

1. NUOPT #a~ L RIA L THEITZDDFHE
NUOPT Oz~ RIA4 TOPIEFIHREE, [RF— N A=a——[2TOTmr 75— TMSI
Solutions | — NUOPT |7 TXAINUOPT OBEEZHE | 2FITL TR,

. MSI Solutions
i Batch Process
# License Installer
' License Manager
i S-PLUSHEiE
iS5 visual Analytics Platform &7 > 2
i Visual Analytics Platform
, NUOPT —
[0 Excel Z R 2 DFP A 2 A =il
7] Excel 7 - 2D 22 A b=l
(m] NUOPT (UERtSERTE
(8] NUOPT (DRSS EMARES
J§ NUOPT ZF - A b=l
5] o 2R b REORE
B SIS TS UDSRE
L 3T

m
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KIZ Windows O EEIZ L TITZEW.

INT, av R ar MO TRIELEH R A TEY 2 — V2 ERTE D IRV £ T

E, ZOEEX, NUOPT 22~ RIA »THO CRIATHBICOARMET, ZHRLIFEIC
HORET ODLETHY EEA.

2. SIMPLE 7 /Lt 7 7 A L ZEK T 5
8.7 =277 A NVEEKRTD

BE 2 & 3 1Z2oWTIE 13.1.1 cuIl WA HE] LRBEOEE(E%E2TTo T &0,

4. FOEAERH R 21T D

FNTE, iR L-ET 7 7 A/ foo.smp , T—X% 7 74/ data.dat ZFEHA L=
B ORELEIE AR LET. ETRE(LFIRIATEY 2 —/L foo.exe ZER L ET.
F9, a~r e b EMDETF, ROXHITATILET.

> mknuopt foo.smp

KICEBEEEH R ZFATLE . LTOLIICATILET.

> foo.exe data.dat

FHLFET L, 13.1.1 gl ZHWAHE] T TAvE—VERRTA LV RTIZERIILTY
FHEITRE - FITRER LRI ORav L R ey oAy RyICH D EnET.
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3.2 UNIX * Linux fi

1. SIMPLE £ T /LR 7 7 A V& AERKT 5

WUARTFX A NTTF 4 X EFAVWT, SIMPLE CEFARIRL, JEFN.cc &R AWMY AR T 7
ANH{TE—=T LET. 22T, UFTOXHIRETNNVETRL, 77 A 1V4 foo.cc [Tk —
TLET.

#include “simple.h”
void ufun()
{
7 )
Set S, T;
Element 1i(set=S), Jj(set=T);

/] INTRA—=H

Parameter c(name="c", index=7j);
Parameter cu(name="cu", index=i);
Parameter cl (name="cl", index=i);
Parameter A (name="A", index=(1i,7));
Parameter bu(name="bu", index=7]);

Parameter bl (name="bl", index=7]);

/] BEK

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

// H/MEe

Objective f (name="HMEI®", type=minimize);
f = sum(c([3] * x[3], J):

// A

culi] >= sum(A[i,Jj] * x[3]1, J) >= cl[i];
bulj] >= x[j] >= bl[j];

2.IEITCOHEIBLE LAY, UNIX - Linux MRICEBIT 2 EFAERICENTIZ
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#include “simple.h”
void ufun ()

{

EWVIIRRERABE LR £ EELTFEFSW.

2. 72T 7 ANEERT D

ETFMIEZ BT —=F 77 ANEERLET. T—F 7 7 A VOIEFIE, .dat & LET.
ZIZTIE, UFOF—% 77 AV 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
(2,11 -0.2 [2,2] -1
[3,1] 2 [3,2] 1
bu = [1]1 1 [2] 2;
bl = [1] 0 [2] O;

3. i LFH R AT 9

T

FNTIE, ®EFL7-ETLEEIR T 7 A4V foo.cc, T—X 77 A/ data.dat EfFEA L=
BEOKELHEZDALET. SIRE(LHEFRITE Y 2— /L foo BERLET. v =/ E
TUTOLIICATILET.

prompt% mknuopt foo.cc

KICEBEEH R ZFITLET. UTOL AT LETS.

prompt% foo data.dat

o LET L, FHTRR L FITRRBLUTOL ) I snET,
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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 foo.cc:22 name="HWBI%#")

Expanding constraint (2/3 foo.cc:25 name="foo.cc:25")

Expanding constraint (3/3 foo.cc:26 name="foo.cc:26")

NUOPT 15.1.0 (NLP/LP/IP/SDP module), Copyright (C) 1991-2012

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.) 0.01

SOLUTION FILE foo.sol
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