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2. BoRHEMELRERTS (SIMPLE Fo— Y TL)

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

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

2ODMME X, Y NFEL, TNEN—HH Y HM- VA ZROEIZTAEET S.

AEpER/H

Hil TR
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Y 1t 6t

Fio, EM - HWADOWMBIZY DEFE V~73, ROLIITEDHILTND.

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

HWHEX, Y OB OEIRa A ME, ROEEBY THD.

BES AN B
X 180
Y 160
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ZoMEEERET DL, UTDX TRy £

LS X S X O3z 3/
T Y OYER: H /58

A H9BE% (/M) 180x +160y R A b /8
LESESEE 6x+y=>12 wi v~/
4x+6y>24 HAJ N~ /i
0<x<5 HH x O 72 O A EHIK)

0<y<5 HMH Y O H7- 0 OER HHHIK
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ZNTIE, ZORE% SIMPLE TrllR L7z A THEL X 9.

[Windows hR]

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

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

// A THE O B

0 <= x <= 5; // A X O HT= 0 OElE BRI
0 <=y <= 5; // MY OB 7= 0 OElR AR
/] KfE

solve () ;

// FERHT)

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

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

{

#include “simple.h”

void ufun ()

// WH X, Y OElRHE /()
Variable x (name="JHH X OEfZH%") ;
Variable vy (name="JHHH Y OiEf5H ™) ;

// 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; // M X OB 7= 0 OER AR
0 <=y <= 5; // MY OB 7= 0 OER A
// KR

solve () ;

// RERH A

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

cost.val.print();

(Windows FR/UNIX * Linux WIZEHHT) BIEDOERILE SIMPLE OFtah2s, 1FIE 1% 1
IR L TWAB Z Enb2 Y £9. Windows AR/UNIX * Linux IROZEIIRR—T 2 TE T X

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

#include "simple.h"
void ufun ()

{

Z DOERS DOFEIR OAF N UNIX * Linux & Windows RO ZEIZ/2 Y £77. UNIX* Linux i
WX ZOFRAH Y, Windows iRIZITH D FHA. ZAUUT UNIX - Linux iR SIMPLE THIHEF
HEZ TR T 5 L EOEAREAT, ZO@Y IR T L2LENDHY £7. EROMEERIT..
DEBSIICFLIR LT E E T,

LUITOFBATIE, ZOEa0ORERI3EN L72B A2 HVWEJ . UNIX-Linux ilZBHEVOTIT,
ETNEFRIRT DB EROERB LI/ D Z L2 BENRNT I,

// WX, Y OEdS A5/ ()
Variable x (name="jHiH x OiEHEHE") ;
Variable y (name="JlH v OFEfEHE") ;

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

"/ INBATORKD Y EFTIHEa AL T

// iEfiza 2~ (HRBE)

Objective cost (name="4JE#Z3T A N, 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/MEENDIREZ L EZFRLET. type=maximize &
T, BRBEIEE R RIEL £

cost = 180*x + 160*y;
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ZORMTEMBEE Eiza A ) ONFEFRTT. = OLDICHENWEEE, ALl B
BONFEZTLR LET. ~ 3/, + FERIEE T, SIMPLE Tl AIGEE 0B
(exp(),sin()..) R EZXDOFLBICHND Z LN TEET.

/) B v<
6*x + y >= 12; // Bl v~ /H
d*xx + 6xy >= 24; /) HA )~/

TS TIFERIER (EE L) FERLTOVET. BUREEF >= &, 430120,
TEOREZTRTXET. BB ONBEFROE L FEEC, (TE ORIz & 700 2 B
FRLBRTEET. ENEADOBREETERER I, UToboasiEETEET.

SIMPLE O BRI 5+ E R D FEIR
>= >
<= <
// FIMEO BEHR
0 <= x <= 5; // MHE x OB 7= OIEHL B EHIR
0 <=y <= 5; // TME Y O@H 7=V OiEEs B EGHRY

ZOESIEHEFX GEiIZHE O ETR) 28R L TCVWET. 22 TEEEDO ETREEEL T
WET A, SIMPLE TiE—MOMIHXEZLED ETIRAFKEZXMNLETADT, %,y OFTIC
FEEOREEL Z L NARETT.

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

/] KA

solve () ;

solve () I, BERLEZETNMCOWTHRBEMOFELZIT OB TYT. solve() 1F, HTE
TNFERDRIER T ELERH Y 7.
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// FEFRHT)
x.val.print () ;
y.val.print();

cost.val.print();

DA, b HEREOE A REE L W ET. HEilk
B bEE solve () DRICTERTHAMLENH Y £

T

PLETZOFEFMATHOWT D SIMPLE DR IFK T T

TEZOEEZ 1T 57290121,
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WIZZDETNEFITLUTCHET (BHTHIEICONTE, 3 HEHBREZME PR
7 A Numerical Optimizer Fa— MU T/ ZZMLCTLZEW). 5L, HEFEET
NEE @A, LTo X it hsivET.

FERT BABI4L (1/5 sample.smp:7 name="JE#5T R k")
JEBHH iR (2/5 sample.smp:10 name="sample.smp:10")
B HilK=C (3/5 sample.smp:11 name="sample.smp:11")
B HilK=C (4/5 sample.smp:14 name="sample.smp:14")
B HilK=C (5/5 sample.smp:15 name="sample.smp:15")
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">

, Copyright (C) 1991-20xx NTT DATA 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.

HH X OEIRB$=1.5
HHE Y OFElEH =3
AEHE D 2 =750

= OEIRELELSE L BB OL4RIT, name="."IZ R L7=bDOnHITsnEzT. 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 = S|
EK costX HHE X OFEf#Ea A ~/H
costY HWHE Y OFf#Ea A ~/H

costX, costY i xZthZNimH X,y DEEa A b/ BAZETERTYT. SIMPLE TIE, 2D
X o ER A LRk S AT RE T
TITIE, EEAERHWT, HiIRo A MEUTOLIICERELET.

cost = 180*x + 160*y;

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

cost = costX*x + costY*y;

£, Parameter T, EHEZES LET. EF AR THEHT 2ERL, FHTHHIICEST
LUENRD Y ET. EROMEIL, ET AT TERE NSO T —F 7 7 AV THEZET. L,
HAJBARD'E S & FERIZ, name=".." I2I%, EEAERELET. EELIL, T—F 77 AL
HOT—2 L O AT S E T



18

WRICETNWVICERE 52572012, UTOT—2 77 A VEERLET. UTFOT—Z 7 7 A
IVOYEIEFIE .dat &7V £

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

DOEBITIE, BEEMD name=".."THEX =T XA —FZ R LET. FBI1E, EBE

ARELET. BIawmy ; NERT—FOXUIVIIRVET. 74T 7 HD " A

(2N AR—=Z, YT, Z7IEHSES.
T, LRET—#T77 A0 B AL LT, ETLTHET (FETHECOWTIT 3 BoEhm

FIEEZ R (BERT AT A Numerical Optimizer Fa—hU TSR TLZEWN).

OB RO ) D%, RO XD RFATREDPGELNET.

WA X OFERR A $=1.5
HHE Y OElR H =3
4EHE T A h=750

AiflEl & R CRERBE LN TWET.  Parameter &7 —# 77 A NVEMEHT L2 LT, 7—

D

BT 7ANDEEDOHTED MEEZFS Z LR TEET.

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

"/EEEE]X@@$£ZIX k" = 100;
"?EEEHYO)@ﬁZ::IX kr = 170;

FI1TT 5L, UTORENEGLNET.

T X OFFEHR H#=5
HHE Y OFEHEH#=0.666667
AYdElR T A h=613.333
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EAE
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TETOEFATHE, ROLSIZEHHIZOWTHE U BEEINEZEZ L TWHDT,

<x<5h HHE x OB

&
y <5 HMHE Y O &

VRS LR GilE S|
VRS LR GilE S|

% ZCMBER H A —RICREET 5 2 2BEAXATCHAEL L. ETHHEEEARX, ¥y &
TNEN Xy, X, EEEL, EXILEZROI D ITERLET.

2H

e

H HIBEEL (/ML)

[IESESES

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

costX- X, +costY - X,

6%, + X, 212
4X, +6x, =24
0<x <5, VieOilField

HHES

T 1 OER: H$/8

HH 0 D= A N/ H
M1 OfEfiE= 2 R /[

iR 2 b/
Hih /v~ /8

HA V= /i
HH 1 OB H 7= 0 OEE H 2K

R H ORI Z AT TEHEERTIENTEELE.
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54 % SIMPLE Oitikix, kDL HITY £9.

// MEEE EIRTFOESR

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

Element 1i(set=01ilField);

// M 1 OEizHE/H
Variable x (name="JHHEAOEIEHE", index=1);

// HHAEEa A /A
Parameter costX (name="JHHH X OERT A k") ;
Parameter costY (name="JHMH vy OFEFEI A k") ;

// EEEa A b /R (B
Objective cost (name="4J#Efi=z X k", type=minimize);

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

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

// MHE 1 O#HT-Y O B

0 <= x[1] <= 5;

/] KfE

solve () ;

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

cost.val.print();

AL L FER, BEGREZ AT THESRLTVET.
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Z T, SIMPLE DRt D AR B HOWT, EMBIEICRTWHE F9.

Set OilField (name="JHHESE");

I TIES (MBEOHES) 2E5 L TC0ET. SIMPLE TIHRTAMAT 581, TRT
DETLHEALZEET HHENDY £7. £, BHRBE, T EFEKIZ, name=".." O
WCIHEALZEELET. name=""ITEMEAHETTD, NEEZH T HERECHERSNET
DT, IR L7ZIEH>NEWVWTL X 9.

OilField = "0 1";

I THHHBEAONEEER L TCWET. ZoERLOTTHEHBEMN (0, 1}72DT, 0,1 %
EADERLELET.

Element 1i(set=0ilField):;

I TIIEA 0ilField DHEFEEZRTIRT 1 2EHS L TCVET. set=.. TIRENBTHES
EFRLUET.

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

ZZTCIHMHEOEE A a2, W E AL LTES L TWET. index=1 TIHRFEZHEEL
£

cost = costX*x[0] + cost¥*x[1l];

I THEE A FOWNAEERZ L TOET (HRNE WAERITR R MICER LTS
V). IRFATE, xR LRl LR

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

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

// BRI

0 <= x[1i] <= 5;
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CITIEHABRNERELET. IRFIC 1 LEEETLZET, &£Co 1 €OilField (ZB
T 5 BHEEIRZ, NI LT £

// RERHT

x[1i].val.print () ;

FEREH L FERREERN LRI, REIC 1 EEETHZET, 2o i eOilField i
ONT x[1]DENH IS ET.

WIZELT L CAET (EITHIEIZOWTIL 3 BEFIEMEA < (B A7 A Numerical
Optimizer Fa2— hFUTN) S L T EEW). K#EfbRBAIB LI &,
x[i]l.val.print () Zx L7, UTOHOBRELNET.

HAOEIRBE$[0]=1.5
HHEOEEHE [1]1=3

BRALDPINTFOETTHASH TV DD HERTE £

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

EH costX;, ieOilField JHH i oEfEa A /[

costX, , CostX, Xz Liaio costX, costY (Zxbiind 5 &4 TF. SIMPLE T [Alkk
CEBOBEFATEZANT, UTFOLSIEELET.
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Parameter costX (name="JHHH X OIEIzT A ") ;
Parameter costY (name="JHH Y OEzT A ") ;
cost = costX*x[0] + cost¥*x[1];

l

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

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

EBOWTATTIE, BEOWTANT L FEEIC index=1 SFEELET. LEEEICEDLET,
T—=H T 7 A NONRELLTFTOLHIELELET.

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

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

TlE, EfTLTHAEL LI (EfTHEICOVTIL 3 HBEFmMEEZMFE (B RAT A
Numerical Optimizer F=— hU 7T/ Z25HI IV . KE(LBRA T Shiz%, U
T X SIZLART & [FRRORER BT ET.

MEAOEEHE[0]=1.5
MAOEIRHE [1]=3
LiElL 3 A I\:750

ZIT, HHEALZFOHEREIZOWVWTELET. EROT—F 7 A VHIZIE, EiEa A O
WEE LT o0, 1 A& TWEY. £ LT SIMPLE DA T, Eiiz A b OFRFILIMA
HEADEHETHDH LW RLTWET. U kLY, SIMPLEIZZ DX ) RMEEADEFEIT 0, 1

MR LEHETHZ LN TEETOT, EiL, TOMBESO LK EEE 5 2 55tk
BT D EnTEET.

OilField = "0 1";
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ZORBEHIBRLTIATLTCAHAET L, FilEEFAKORREBBELNDLOPHRTE ET.

ZD X HIT SIMPLE TlX, IWFEHEAEDOBMENGEEONEE BEIICHEE T HHER H
F1. ZOMEZFATIVEEASOEFEE SIMPLE TIHICRRB T2 HLEN R 2D ET. Zh
LY, PHANRET VRN ATEEL 700 £9 0T, BIFETEMA 20,

WIZ, HlEHADERE ) L~ DIEZENRNCE2D L eB 2 £, EXLIZE W TRE
BEEAL TR ) V~Z U TO X IZFREB L ET.

#h Product = {EJH, 77 A} AR A

op

EL norma;, j e Product B0 v/

SIMPLE O FERIZEBW T HRRICERORTT 2 HAWTERE L, /A< T 27 % L
TokHrEELET.

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

!

Set Product (name="#/HEE5") ;

Element j (set=Product);

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

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

PR EAEOES 2 BML, /A~<28RRT () 2oz LET. Eidnk il
VFEINEZIRFIHERAT 25481, UFHE2 " OFZERTA2HLERNL Y £4. ki, T7—H
T ANMIIN~EE5Z2 5T —2%BMLELLY. T—FT77AIILLTFOL IR0 .

"EEE = A R = [0] 180 [1] 160;
"@E‘u//l/?" — [IIE?E"] 12 [Hﬁxn] 24;
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SIMPLE DRtk i ¢, S5/ L~DORTFITHGESODELETHL EHRLTWET. ZoZ &n
o, SIMPLE |3 GEGOEFIL "Eli", "V A" THHEWHET L ENTEET. DRI,
SIMPLE Ot MEGOERZEBEILEIH Y A, 2O LiE, HEEASOEROHE
ELFERTT. EITSED L URTE REROERPHEONET.

CZETOEEREZELDT, 6, B8, B, GOSN, BRBEEESBELUERTL L, &
Ak & SIMPLE OFLMIFRO X 512720 7.

I OilField ={0,1} HHES
Product = {E& i1, %7 A} RES
TE costX,, 1e€OilField W i OEiEa 2 R/ H
norma;, j e Product B 5 D~/
¥ Xi s i € OilField M 1 o A%/ E
HRYBIEL (B IME) costX, - X, + CostX, - X, i =S N, |
ifSES e 6X, + X, > NOrMag,, i L~ /i
4X, +6X, = norma,;, WA N~/

0<x, <5, Vi eOilField H 1 O & 72 ) &R HELHIF
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// HMHEES
Set 0ilField (name="JHHEA");
Element i (set=0ilField):;

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

Element 7j (set=Product);

// MHE i O X ~/H

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

// B o v~/

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

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

// = 2 b/ (HB9B%E)

Objective cost (name="2iHE#ZT X k", type=minimize);
cost = costX[0]*x[0]+costX[1]*x[1];

// @éuuu//l/‘?
6*x[0] + x[1] >= normal["HJl"]; // Bl v~ /8
4*x[0] + 6*x[1] >= norma["HA"1; // HA/J)~/H

// B 1 O Y OElR HEHIK
0 <= x[1] <= 5;

// K

solve () ;

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

cost.val.print();
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2.4 8 - BEROBT

oA PEEX

cost = costX[0]*x[0]

+ costX[1]*x[1];

X, TRTOWMBICOWTIEIEEI X hOA &5 & W5 BERZRDT, Zhid —RIIZEEdR T 5
&, UTDX 120 £79.

cost = »_costX; - X

*fhad 5 SIMPLE DOFtikiE, ATDO L H 272 9.

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

sum()kizz xR % BT,

sum (Fix & 5, wRE)
DEXEZHLET.

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 DOAEERPEEEIE TR SN TWVLHOT, —ifbTE i, 22T, Btk

WTES prodX,  EZEAL, HfIRERO XS ICRE LET.
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Y. prodX,;-x >norma,,
LESESUE iilField BLE 5 D L~ /B ORIFIR

V] € Product

E¥ prodX;;, ieOilField , je Product M 1 O 5 EER/H

norma;, j e Product B o/~ /i

%32 SIMPLE OFtibix, UTo Loz £

Parameter prodX (name="JHHODAFER", index=(i,73));

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

HEOWRTIEGETH2EEEES T HBITIE, index=(1,73,..) EHELET. Efd sum()
THRELZIRT: 1 OADOFE LD 3. 1,5 120 THE & D5E1L, sum((EEDK, (i,79)),
LRk L ET.

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

" EERR = 2 hro= [0] 180 [1] 160;
u@&]/ﬂ/v?u — ["E?EE"] 12 [Hjj‘xu] 24,.
" OB R —

[0, "HEih"] 6 [1, "HM"] 1
[0, "HA"] 4 [1, "HA"] 6

’

T—=H T 7 ANHEDO I EN TR, A=, 27, BATIEEHESNET. o T
EREO SHBEOAER” OX I, BEEKOITICOEZ> TRk 5 2 &N TE LY. LLET,
EEARMEOH D52 TORMBT 4 2T =4 77 ANDPBANTHZENTEE L. FATH R
TLART & FIRRIC 72 0 £ 9
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CZETOEREZE LT, £E, B, ©8, H0S5EME, BNEREZSHELUERTLE, ©
Ak & SIMPLE DOFEIRIIKR D L H 12720 £9.

HE OilField ={0,1} HHEES
Product = {1, 7 <} RS

E costX;, ieOilField M 1 OEE= 2 R/ [
norma;, j e Product 5 D v~/
prodX, ;,

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

¥ Xi s I € OilField M 1 oS H ¥/ H
A BB (/M) COStX,, - X, +COStX, - X i 2k /i
159 2 > prodX, ;-X >norma; ,
PRI eGPl J J B 0 e RO

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

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

Element j (set=Product);

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

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

/) B 5 o~/

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

// WHE i ORE 5 AEER/A
Parameter prodX (name="JHHODAEHEE", index=(i,J));

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

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

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

/7 BLE 5 D 2 = /I OFIKIE

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

// HE 1 O Y Y OEEls HER
0 <= x[1i] <= 5;

/] KA

solve () ;

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

cost.val.print();
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2.5

ZITIE, INETORBREE) HEERLG S/, 2R X MIZAT, RS04 ER
/B L THRET.

ApERL /TR T O L D IZREik T £

prod, = > prodX,;-X , VjeProduct
ieQilField

Z ORIk T D SIMPLE Oitabl, LT X 91220 £

Expression prod(name="#MDAEFER", index=7);

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

¥, Expression TRZESLET. name, index DIFTIX, BEESH (Variable)
L RIERIZ, name THAHIZIEL, index TIRFEHRELET. prod(j] = . TRONEZE

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

WIZHEPE ) N~ DLk A THET.

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

FETFEIEEER LT prod[§] L&A CHARTTOT, LFO X SN % prod [§]IZ(E
W2 HZENTEET.

prod[j] >= normalj];

WATHEFH T LA T O L D12 prod[§1ZEBMLET.

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

2.6 BEERK

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

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

!

IntegerVariable x (name="JHMADEIZHE", index=1);

IntegerVariable TEHEAHZES LET. BHEEK L LTESINEHL, HE LT
BHOZRERY £, U ECTEFERETTT.
FITTBHE, UTORENRELNET.

( solve () DigEALREE H 77)
R 0D A pE j%@z

W OAEFER [T A]=26
/EHEH@@%:E%I
HWHEOEEAE[1]1=3
RIEE T X I\=84O

TEER H DR > TV ONRERTEET. ZO X HIZEH% Integervariable TH
ET5720 T, BEGIEMELRT 52 LN TEET.
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2.7 fERHSIBK

ZZETIE, MBROMCE print () ZEHALTEXE LA, SIMPLE I HEXFEE
1B simple printf() 23H YD 7.

LA, simple printf () OMREZHEISHEMLET. 2k, SBAPIC c++FiEOKEEICS
NDHFIRRHY F7. CH+ERBICOWVTIE, CHEBDBZEEEZEE2ZML T EE .

simple printf () ITEFEXZMNFEETE 2% TT.
FEROMERIEE O iR H1F print () THATTA, HAEREZM BT LWEEICIE
simple printf () ZfHT 2 L{ERTY. 22 T, EIAHBOH AL TO LS IZERL
THET.

x[1].val.print () ;

!

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

KIST D RATR R NI T O L 512700 £

HHE 0 OREERHAE = 2
HH 1 OREERA = 3

FA%L simple printf () DHEXFEET,
simple printf (HAFRIEE, Mg 1, Mg 2, )
L2 kT
HRgIiE, 2%, X, €38, BB, "5, REELGLSIOERED S D EEE O
JHETE £, HAOERIEEOREF KL, CH+ESEOEERE print £ () OEXIEE & FEE
DHLDONRETEET.
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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 OKIEREH E LT showSystem () 23H Y £7. showSystem () i%, H
HIBIE - HIROR A EEROET VNEICEM L TH I LET.

PLFD X 512, showSystem () i kit solve () DEANZHFHAL THET.

showSystem() ;

solve () ;

ERROMEIZFER T L, FKECE A EZITOET VONEN NI CTEET. INEFET35 L,
showSystem () IZXHE L7 IR TO XL S ITHE N ET.

1-1 : -6*MAOEERHE (0] -MHEOEEHE[1]1+12 <= 0
1-2 ¢+ —4*HHOEERHE[0]-6*HMHADEIRA K [1]1+24 <= 0

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

5
5

A TEHL 2 A N <objective>: 180*JMH O EES HH [01+160* M H OE#L H $x (1]

(minimize)

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

prod[j] >= normaljl;

2-1, 2-2 13O BEHFIRITHIE L TWNET.

JEE T A h<objective>: i, D3 A MEFRUTH IS L TUVWET .,

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

DX I, showSystem() ZHEHATHZ LICL-T, EHME, IRTEL2EROMEICEE#
21D BRI - N2 MR T2 R TEET. ZoERELZFIHITLE, BERLZ2WVER
SAEMHEICRERAT S22 ENTE, ERORWET VIR NAEEIC/R Y 7.



2.9 SIMPLE %iiid T AEEOEER

ET VT EFE SIMPLE WA BICHI T2 EESESIELET.

¢ RCFE/NLFIEEREND

o RS 2AME LT3R50

¢ PEMAR—ZFHBICANTEY (F5/ARESORIZERR)

s WATIFEHIZANTEN

o CRIZIFBTFAEI=mY ; ZAND

¢ /) IFTAL NEERTD

¢ name= 51X F T NT 4 — bk " THte

¢ minimize X maximize ¥ 77—k " THEZRN

¢ name & type DX IIZHEBOREEZITI L X IFTH L~ TRUD
¢ name X° type #HETDHIEFITEZX TRV

o FEXMAES <= & >= [ IHEHATELR, FARLILAF ST < & > [ IHEHATE RN
= 1 IRA, = FEMEzRLT

*

35
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3. BEHEMEEZMAE < (BB X7 L Numerical Optimizer F=— KV
T )

Windows iR/UNIX * Linux U BT, BT X7 L Numerical Optimizer &
THRBELEIRZ1T 912X, ROFIEDLEL 20 7.

1. SIMPLE BT /LR 7 7 A WV EAERLT 5
2. T — 27 7 A IVEIERT D
3. i LFH R Z1T O

PIF, Windows AR/UNIX  Linux BIIZ, EFEOIEBIZSOWT, &iE{bstEoO—#EDFn
EREELLET. B, MOV TIE B A7 A Numerical Optimizer/SIMPLE <=
=27 V], GUI fHEDO~V7 757 A4/ (Windows JiK) Z# & F &L,
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3.1 Windows i

Windows A ZXFL I A7 A Numerical Optimizer/SIMPLE % W THi{LiHEZT 5
“OIZIE, oUul ZHAWA ikt avr R7a T M AWAHEO @Y OFERH Y £
ZIZTHE, INHIZOWTIERIZHEIT LET.

3.1.1 GUI #HW5FHiE

1. SIMPLE BT /LR 7 7 A WV EAERLT 5

WU T F A PTT 4 X ZHWT, SIMPLE CET/AGRL, WLEFN . smp &R DMWY~
TANLTE—T7 LET. 2T, UTOLH>RETLEZRBL, 77 A% foo.smp (T
=7 LET.

/] BE
Set S, T;

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

/] INTA—=H

Parameter c(name="c", index=7j);
Parameter cu(name="cu", index=1i);
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=3j);

// E/ME

Objective f (name="HMRIE", type=minimize);
f = sum(cl[3] * x[3], 3);

// A

culi] >= sum(A[i,3j] * x[j], F) >= cl[i];
bulj] >= x[j] >= bl[]j];
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2. T X277 A INVENEKRT D

ETMIEEZDT—E 77 ANVEERLET. T —F 7 7 A VOIETIL,
ZIZTiE, UFDOFT—H 77 A/ data.dat Z{ERLE 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 1 [2] 2;
bl = [1] 0 [2] O;

3. i LFH R AT 9

T

¥ 9, 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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K, FaVxs hAR— RICERENTZT—E T A AV PHLETAT A A NTRANEZRTET.
T A 2 R REND X o TEAET 2T FOBRIEZ 1T T Z &,

) 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
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COIRRET, ETATA AL ELTNT Y v T 58, BEGEENEITSN, EBX A TR
TNFRSNET.

[ foo - NUOPTESS 1 7002 23]
R
B LTS R n4#FT |
R R
[EE—
2552, BIELERIAT
FElRE-E fon
THOH 2
RO 3
B BME
PATILL AP
RISEFER ieFeEtE
B RE 3
P ERIE 12
77155 RREER 19
EIEE AL 1.341986491e-008
RARTY) 013
4




42

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

<reading data_ file: data.dat>

BB BAIEE% (1/3 foo.smp:18 name="HWEI%")

B il =0 (2/3 foo.smp:21 name="foo.smp:21")

EBAH iRz (3/3 foo.smp:22 name="foo.smp:22")

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">

, Copyright (C) 1991-20xx NTT DATA 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 .... 4.3e+002 .... 3.8e-004 . 1.3e-008

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE -3
ITERATION COUNT 12
FUNC_ EVAL COUNT 15
FACTORIZATION COUNT 13
RESIDUAL 1.341986491e-008
ELAPSED TIME (sec.) 0.03

BBIC, 77727 b TIuV0 (TR o, T—4& 7T 72— 27nud=zr b7
FSUPICRT v I T RRaey 7L, EFTAT A arnbrKHEZS5RF £
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) visual Analytics Platform - [O<1 47 ~¥Projectl.pr0]
) TOSTHONME) Y—ILE) TRN) Da2BEIW) HIE(ER) ~AILT(H)

e & || wEAAE R

Object Browser

[ ]

O 7F-aw-2

- 7 e

- HUOPT

EESE. o0
bl ] T—RATSIEa—

| ExcelZ oy b T —2F )1
| LR —-FFRT

B PO
E-0 58

Meszage

[ )

— [ &l %

<[]

DAT)

data foo

>|Exl

DataGraph
Viewer

11:59:59 10/27/2011

CORETERTA AL 2F TN ) w7 T DL, XAT R INRREN, RELFHTE TR

iz B BB S B AR OMERB S R £

5

-

tal] foo --- T—H RIS TEI—

ESEE==)

progress | soffile

NUOPTi#EE
1| M=%ig
2| AF—R3A
3| EEER
4 | FEENDED
5| HllFIT
& BHE
7 PN L,
8 [E125fER!
o| BeYREEHE
10| FRE:ERIE
11| {755 EFElE
12| Bl A
13| 5SS (FL)

F—A 13729

X

ARHEL ) frlii b

MUCP TIAHE(E
16.1.0
BB LIRS T
foo
2
3
=N
SRR
FER=EE
-3
12
13
1.241986491e-008
n.03

B aRgET

wa -
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3.1.2a<wy ey e AVWbHiE

U

1. #H A7 A Numerical Optimizer 2~ RT7 AL TES 72D DFEE
B A7 A Numerical Optimizer O~ RI7A L CTOMEIFIHRL, [A¥—h A=a——
[®2Cn7nr725]—TMSI Solutions] —NUOPT 253 R T&5NUOPT DBRELHE 1%

FATL TSV,

. MSI Solutions
i Batch Process
i License Installer
' License Manager
i, S-PLUS - B18
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
§f NUOPT 72+ A b—IL
5] o 2R b REORE
B SIS TS UDSRE
L 3T

m

RIZ Windows DOfFEEIZ L TZE0.

T, av R ur TN TR LR FATE Y 2 — VB TEH 01T E T

B, ZoO#EfEX, HFELU AT A Numerical Optimizer Za~<2 K7 A L THIOTHIA
TOBRZOHMEET, TALUEICHORET 2LETH Y .

2. SIMPLE EBF /iR 7 7 A V2 BT 5
8. T %77 A NVEIERTD

BfE 2 & 3 12oWTIE 13.1.1 cUI ZHWAHE] LEBEOEEEZITo T ZE.
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4. R bEt R 21T

FNTE, iR L-ET V7 7 AV foo.smp , T—X% 7 74/ data.dat ZHEHA L=
a0 bE A AT L ET if%tﬂiﬂ%?@ﬁ%yz*ﬁl/ foo.exe ZAERLET.
¥, a~v e e RS, ROXLSICATLET.

> mknuopt foo.smp

TLET. UFOLIIC AT LET.

=
I
Pl
Eﬁ
_
S
ity
_‘_.
i
R

> foo.exe data.dat

FIHLETE, 13.1.1 GUI ZHWD HE] ICTAvE—URRTA V RUICERINTH
T EATROE - EITRERLFEI L bR av s R ey P R v Rt hEanE+.
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3.2 UNIX * Linux fi

1. SIMPLE EF /IR 7 7 A L EAERLT D

WUARTFX A NTT 4 XEFVWT, SIMPLE CEFARIRL, JEFN.cc &R AWY AR T 7
A N[ TE—=T LET. 22T, UFTOXIRETNVETRL, 77 A /1V4 foo.cc [Tk—
TLET.

#include “simple.h”
void ufun ()
{
/] B
Set S, T;
Element i (set=S), J(set=T);

/] INTA—=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,3));
Parameter bu(name="bu", index=7j);

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

/] BEK

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

// f&IME

Objective f (name="HHIBIE", type=minimize);
f = sum(c[3j] * x[3], 3);

/] &

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

2.1ETHHBA L E L722Y, UNIX * Linux RRICBIT 2 EFTAERICBWOTIX



417

#include “simple.h”
void ufun ()

{

EWHFERABE LD EF. HEELTFSIW.

2. 7= T 7 ANEERT D

ETFMIEZ BT —=F 77 ANEERLET. T—F 7 7 A VOIEFIE, .dat & LET.
T, UFOF—% 77 AV data.dat Z1ERLFE L.

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

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

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;
8. F LEt R 24T 9

FNTIX, ¥ LT NAERT7 7 A4V foo.cc, T—HZ 77 A)L data.dat ZFEHL-
BEOKELHEZHALET. FIRE(LHEFRITE Y 2— /L foo BERLET. v =/ E
TUTOLIICATILET.

prompt% mknuopt foo.cc

KICEBEEH R ZFITLET. UTOL AT LETS.

prompt% foo data.dat

Z O LET L, FHTRE L FATRRMBLU TO L IcihshETd.
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SIMPLE x.x.x, Copyright (C) 1994-20xx NTT DATA Mathematical Systems Inc.
<system code file name: foo.cc>

<reading data file: data.dat>

Expanding objective (1/3 foo.cc:22 name="HEI%")

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

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

MSI Numerical Optimizer xx.x.x (NLP/LP/IP/SDP module), Copyright (C)

1991-20xx NTT DATA 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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