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1.1 XCOIT

BPE AT A Numerical Optimizer |FEBHFEIMEZM ZDORHA Y LA THD,
SIMPLE |3 A EIMEZ R T 2ET Y v/ FiETT. ARITEHE T AT A Numerical
Optimizer/SIMPLE DHEANRHERBIZEAT 2 F =2 — FU T ATT. AEE—H L CWEET
X, BB AT A Numerical Optimizer/SIMPLE DEARIZFIH FIEN ZEARN 721
%LV ET.

ARG OHERKIZLL T O & 127> TV ET.

1. [T

AFa OBE DI T
2. BHGEIEMELZTET S ( SIMPLE F=2— U T/

Bl % H L C SIMPLE OSUEZMMLET.

3. HEFWHEEEES (Y AT A Numerical Optimizer Fa— kU T L)

B AT A Numerical Optimizer (ZXDHEE{LFIHEOETHIEEZRNLET.

1.1 BEREHHERE &

BOHFHEEE L X, THEXONTEEGHOT T, BF LSOREEZRTM O OO K/IME (5
KiE) ZRD, I HICEOR/ME (RKHE) 252 5 RFEBEROMERET D] L) BT
7.
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MHF Sk Ao 7 3 HiPH 2 3810 2 HUBIE D/ IME (e KfE), R OZ OfoME (RXE) %5
R DB E RO DME] LW ET.

Bz X, X>012HBW\ T 3X+2 DF/IMEZ R 2RI, HEGEMETY. ZoRa,
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T test.txt - AEIE =)&) [
T7AILE) FRE(E) E£7(0) F|RN) ~NLI(H)
Variable x; A
Object ive f(tvpe=minimize);

f =i8%x +2;

x >= 0;
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E3c

1. & 7o OB Z EEEEE & LTl o (ERL)
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AETIE, BRI BIEAZBL T, EFV /538 SIMPLE OIEAHEALET.

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

2ODMME X, Y NFEL, TNEN—HH Y HM- VA ZROEIZTAEET S.
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F72, EH - VRAOBEHTZVDAEFE ) V<D, ROLIITED LN TV,

Jv= /@
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H A 24t

HWHEX, Y OB OEIRa A ME, ROEEBY THD.
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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.

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

// TE#R= A N (BB
Objective cost (name="2JElZT X k", type=minimize);

cost = 180*x + 160*y;
/7 R V=
6*x + y >= 12; // Bl v~ /i

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

// AT O B

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

solve () ;

// FERHT)

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

cost.val.print();

Z O SIMPLE I L A5tk Z EMBIEICRTWEEL L ).

// MHE X, Y OEEE R /E ()
Variable x (name="jHMH X OiEFEHEL") ;
Variable y(name="jiH Y OiE#zH L") ;

ZOEMIIES WHOEERE) OES T, 7 AR THERT 2E5E, FHT2R1ICE
STOMENRDHD £F. name=".." OFDFITIFERKOLFIZFEE L ET. name="."ITHME AT
RRCTN, HARETHEMENETDOT, ROEXLKFEBLZTNBRNVWTL X D.

"/ BATORD Y ETIEI A MTT.
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// Bz 2 - (HEIBIED

Objective cost (name="4jElz2 A h", type=minimize);

ZOESEEMES (EiEa X b)) OESTYT. HWEBONEZEXRT LR1C, E57T 54
BRHY ET. name=".." OFHITITENBEBEOAATZIHEL 7. EEDOE SRR,
name="_"IFEMEATRETT 2, HHREIFIHSNETOT, RO R LT NRNWTL &
5. type=minimize THMBAENRK/IMEISNHREZ L EHERLET. type=maximize &
THE, AR RRIEL £,

cost = 180*x + 160*y;

ZORMTEMIBEE Eira A ) ONFEFRTT. = OLEDICHNEEE, A2 B
BONKFETL LET. ~ [ 3H, + FMeRITEE ST . SIMPLE T AIGEE 0B
(exp(),sin().) R EEZROFTRIZHND Z ENTXET.

/) BE L=
6*x + y >= 12; // EH v /i
4%x + 6xy >= 24; /) A/ )V~ /H

Z Oy TIEHIRR (EE Vv) ERLTCWET. BREE T >= ok, A2,
EEOA LB TE EY. AR ONE T RO & FERIC, EE OO PICHRE 5%
LB T ET. EDEADORERTEMHE I, UTObLOEEETE£T.

SIMPLE O BRI H T E XA DLl
>= >
<= <

// BHEO B HHK

0 <= x <= 5; // MHE x OB 7= OIEL B EHIK

0 <=y <= 5; // WH Y O dH 7= OEds H EHY




13

ZOESIEHEKX GEIZH SO ETR) 28R L TCWET. 22 TEEHEDO ETREZEEL T
WET A, SIMPLE TIE—HOHIR & 2D ETFIREAEKZXB LERFADT, %,y O
FEEOREEL Z L RARETT.

LIbET, MEOERDLERITT T TY.
WIZ, ZTHETIERE LIMBEOREMFZ KD, MREHIT 5852k LET.

/] KR

solve () ;

solve () I, BELEZET MCOWTHRBEMOHFEZIT OB TYT. solve() 1F, HTE
TR OBIZFHIRTDIMNERH Y 9.

// FERHT
x.val.print();

y.val.print () ;

cost.val.print();

PLETZOFEFMATHOWT D SIMPLE DR IFHK T TF.
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WIZZDETNEFITLUTHET (BHATHIEICONTE, 3 HEHBEEZME PR
7 A Numerical Optimizer Fa— MU T/ ZZMLCTLZEW). 5L, HEFEET
NEE @A, LTo X it hsivET.

ERT BAIBI4L (1/5 sample.smp:7 name="JE#5T X k")
B HlR0= (2/5 sample.smp:10 name="sample.smp:10")
B K= (3/5 sample.smp:11 name="sample.smp:11")
B K= (4/5 sample.smp:14 name="sample.smp:14")
B K= (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 AR LRk N 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 TEREIIINBNET —F 7 7 ANV THEZET. L%,
HAJBARD'E S & FERIZ, name=".." I2I%, EEAERELET. EELIL, T—F 77 AL
HOT—2 L O AT S E T
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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—# 77 A0 B AL LT, ETLTAHET (FETHECOVWTIT 3 Boahm

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

AilEl & R CRERDE LN TWET.  Parameter T — ¥ 77 A NVEMEHT L2 LT, 7—

D

BT 7ANDEEDOHTED MEEZFS Z LR TEET.

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

" X OEfET A R = 100;
"I Y OEfEIT A R = 170;

FI1TT 5L, UTORENEGLNET.

T X OFFEHR H#=5
HHE Y OFEHEH#=0.666667
AYdElR T A h=613.333




2. 388 BF

EAE

TERIDRIZR>TWHEES A2 FT.
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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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ZN T, SIMPLE DFLiRD AT SEMAIZSOWT, ENBJEICR ThwE E9.

Set OilField (name="JHHESE");

I TIES (MBEOHES) 2E5 L TC0ET. SIMPLE TIHRTAMAT 581, TRT
DETLHEALZEET HHENDY £7. £, BRBE, 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 DEFEEZRTIRT 1 2HES L TCWVET. 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 NAERITR R MICER LTS
V). IRFATE, xR LRl LR

// BEL <
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.

WIZEAT L CAET (EATHIEIZOWTIL 3 BEFIEEA < (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

BRLDPINTFOETTHASH 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="JHH X DOEFE TR k") ;

DiE
Parameter costY (name="JHHY OEF2 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, BEOWTANT L FEEIC index=1 SFEELET. LEEEICEDLET,
T—=H T 7 A NVONRELLTFTOLHIIELELET.

"M AEER 2 A R o= [0] 180 [1] 160;

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

T, EITLTAHAEL &9 (FITHEIZODWTIT 3 HEFWEMAEZMES (BEV AT A
Numerical Optimizer F=— KU 7T/ Z2HHIEIV) . KE(LFENS NN IN=%, B
T X SIZLART & [FRRORER BT ET.

HEOEIEHE#H[0]1=1.5
MAOEIRHE [1]=3
AIEHE T A }\:750

ZIT, HHEALZFOHEREIZOWVWTELET. EROT—F 7 A VHIZIE, EiEa A O
e LT o0, 1 RS TWEY. £ LT SIMPLE O T, HEii= 2 b OFRFITIM A
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
FT. ZOMEZFATIVEEASOEFEE SIMPLE TIHHICRRB T2 HLEN R 2D 3. 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
TokHrEmLET.

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=7) ;
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—F 77 A /VILLTFDO LI £

" EERR = A R o= [0] 180 [1] 160;
" IJEFD//]/—VH — [HE?H}H] 12 [njj‘zn] 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 EGOERZEBEILEZH Y HAL. 202 LI1E, HHESOEROHE
ELFERTT. ETSED L URHTE 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 A 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 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 120 £79.

cost = »_costX; - X

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

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

sum () 1% Z xR % BT,

sum (Fix & 5, wRE)
DEXEZHLET.

WIZ ) < HIFINCONT S, sum() A LW EE X ET23, HERR T,

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

CRMAOAFEENEERE TR I TWADT, b TExEHA. 22T, ERXkick

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="{HHDAFER", index=(i,]3));

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

HEOWRTIEGETH2EREES T OB, index=(1,73,..) EHELET. Eid 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);

// BRES
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);

// MH 1 O 5 ApER/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 BLEL 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 B 5 PR

iOilField

Z ORIk T D SIMPLE Oitabl, LT X 91220 £

Expression prod (name="8FDOAFEE", index=73); // RNDES

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

¥, Expression TRZESLET. name, index DIFTIX, BEESH (Variable)
L RIERIZ, name THAHIZIEL, index TIRFEHRELET. prod(j] = . TRONEZE
# LEJ. Expression II, EEOEEZEORICATE T D200 0T, HEEGTHE -
DEBOENPEMT D 2 L13H 0 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="JHHMDEILHEL", index=i);

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

(solve()@ﬂil_ﬂﬁfx H77)
L DOAFER [ E/EE

B R PE 1=26
/EE@@%E!%I
mawﬁﬁaﬁUJ%
AJERR T A h=840

TEER H DR > TV ONRERTEET. ZO X HIZEH% Integervariable TH
S50 T, BHGIEMELRT 52 LN TEET.
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2.7 fERHSIBK

ZZETIE, BROMMCE print () EHEHALTEE LA, SIMPLE Itz b EXIEE
1B simple printf() 23H YD 7.

LT, simple printf () OMREZHHISHEMLET. 2k, SBAPIC c++FiEOKEEICS
NAHFBRH Y £F. CH+ERBICOWVTIE, CHEMBOZBEEEZEZZR LTI,

simple printf () ITEFEXZMNFEETE 2% TT.
EROMREEDHRZ G print () THOTTA, HAHEXZMN<EELZWIEAIZIX
simple printf () ZfHT 2 L{ERTY. 22 T, EIAHBOH AL TO LS IZERL
THET.

x[1].val.print () ;

!

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

KIST D RATR R NI T O L 512700 £

HHE 0 OREERRHR = 2
HHE 1 OREERA = 3

B simple printf () DFEXFEEIL
simple printf (HAFEXFEE, HId5 1, B 2,
LR ET.
HRgIiE, 2%, X, €%, BB, "5, REELGLUSIOERED 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 H72OOKEEH 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 TR, KA EZITOET VONENH I CTEET. INEFET35H 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

EfE 3 A b <objective>: 180* M H O EHEL H L [01+160* 3 H OEEL H £ (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 BB - RN EMRT L2 N TEET. ZoELFIHTIE, BRLZ2WER
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 #HETHIEFITELEZTRN

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

*

33
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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, ROFIENLEL 2D 7.

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

PLF, Windows fR/UNIX * Linux fRBINZ, EEROHEBIZHOWT, fE{LEHEO—HEOFIL
ZfEai LE9. B, FEHNCHOWTIE T#PEY A7 A Numerical Optimizer/SIMPLE < =
27 )V, GUI fHED~VT7 7 A (Windows fR) & T 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 /AR L, 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="HMEIE", type=minimize);
f = sum(c[j] * x[3], J)-

/] G

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;

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. i LE R AT O

¥ 9, Visual Analytics Platform ZEBEIL £ .

MSI Solutions
¥ Visual Analytics Platform [}
NUOPT
) =)

THE, ROK D REHEALD EAY 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.
) TOEFEDRET, YUVARAS U HEKREDT A 2O EETHESE, RF 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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ZOIRRET, ETAT A AL EL TN ) v T DL, RdlbEENEITSN, EEL A T a

TRERRENET. ZO%, RE(LHENKT T2, fRIAT o7 BERRSNET.

foo - NUOPTERS 1704

IR
RE{EEER 0% |

%I =

\' XX.X.X
AF =52, BBEERAT
fG1R842 foo
ZEOE 2
HISIEOE 3
869 BME
P L EAREE
5] SR
Be9R8ENE -3
MEERE 2
17515 AREEH 13
BB i 134198649 1e-008
EBESRA(ED) 003
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i
v

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

<reading data file: data.dat>

ERT BAIBIER (1/3 foo.smp:18 name="HHAYEEE")

B HlR0= (2/3 foo.smp:21 name="foo.smp:21")

JRBRH K= (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+05 .... 4.3e+02 .... 3.8e-04 . 1.3e-08

<iteration end>

STATUS OPTIMAL

VALUE OF OBJECTIVE -3
ITERATION COUNT 12
FUNC_EVAL COUNT 15
FACTORIZATION COUNT 13
RESIDUAL 1.341986491e-08
ELAPSED_TIME(sec.) 0.05
SOLUTION FILE foo.sol

Bz, ATV NTITUVD [FR] b, [T—H&TT 72— 27udl=l T T

FIZRT 7T RRay 7L, ETATA arrbRAIEZSRTFTET.



N S——
@ TOTTONE) YoME) FRW) D1vEOW) BEE) ~IE)

=
{0
=+
=
=8 ‘._1

{j
4
4

L] TR G5 —
| F-AEa T -
A HSORT

bt F b DS SORT
poi] ExcelfAio b T =20
- =] LA =t

D& |wAdER |
ObiectBrowser

%]
F-4
Fofr-3
F— e
NUOFT
=T

data
TR
a7t

>§f >|Exl

foo DataGraph
Viewer

1

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

41

CORETERTA AL 2F TN Y w7 THE, AT RINFRIN, RELFIHETHD
iz BB EE AL BB OB S HR £ T

ii=h

1 foo --- F—H&ISTE2—
progress | sofie | x EEWHSELE HEWE | LQ s
| NUOPTIAfX = | NUOPTIARE(E = |
_1]”""53:/ [ XX.X.X
2|AF-H2 BE(EERRT
- 3[R foo
4 EHOH |2
5| HE9ROE 3
~ 6/B8Y BME
7| PAAAL ERNSE
| s|regatEn i8REtE
ol BevRBtNiE 3
| 10|mEiERE 12
11 175 RRE 13
12| Bl LA 11.341986491e-008
13| E8e3RI(1) 0.03

F=IN: 131725

—
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3.1.2a<wy ey e AVWbHiE

2L

1. #H A7 A Numerical Optimizer 2~ RT7 AL TES 72D DFEE
BB A7 2 Numerical Optimizer D=2 RIA TOPEIFIARL, [A¥—F Ama——
(2 TH7rsZ5]—IMSI Solutions] = NUOPT A5 CTELINUOPT DBREERE %
FATLTLIZE .

MSI Solutions
& Visual Analytics Platform
NUOPT
%] Excel 77 RA D74 A =L
|\

7] Excel 7 R4 >D—4 A =)L

57 NUOPT DBBRE N

7] NUOPT ERIRFHFEDRER

J¥ NUOPT Z7 4 VA =L

¥y A —)LIERORE
I=a7IL

Y=l

RIZ Windows DOFREEIZL TS0,

T, av R ur TN TR LR FTE Y 2 — VB TEH IO £

B, ZoO#EAEX, LU AT A Numerical Optimizer Za~<2 KT A L THIOTHIA
THBCOHMEET, ZNLUBRICHORET H2LEIIH Y FHA.

2. SIMPLE EBF /IR 7 7 A V&2 BT 5
8. T %77 A NVEIERT D

BfE 2 & 3I12oWTIE 13.1.1 cUI ZHWAIE] LEBEOIEEEZIT- T ZE.

4, FoE bR 21T

T

T, #EE LT ik 7 7 AV foo.smp , T—X 7 74/ data.dat ZEHA L=
GaoRE(LEREZFHALET. ETREFHAEIATEY 22—/ foo.exe ZIEKRLET.
F9, a~r e 7 b Eb RS, kOXHICATILET.
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> mknuopt foo.smp

RICHRBEEHRZFATLE . LTOLSICATILET.

> foo.exe data.dat

FHoLFETE, 13.1.1 GUI ZHWAFHE] ITTAvyE—UERRUA L RUICERINLTH
7 EITRGE - FETRRLE L O a~w Ly R a7 vy Ryt hEnEd.
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3.2 UNIX * Linux fi

1. SIMPLE BT /LR 7 7 A V& AERKLT 5

WY T XA M T 4 X EFAWT, SIMPLE CET /AR L, HEFA . .smp &7 b Y4727
TANLTE—T7 LET. 2T, UTOLHsRETLEZRBL, 77 A% foo.smp (T
-7 LE9.

/] BE
Set S, T;
Element 1i(set=S), Jj(set=T);

/] INTA—=F

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=j);

/] EEK

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

// fME

Objective f (name="HMWIBIE", type=minimize);
f = sum(c[j] * x[J1, 3)7

/] &

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

2. 72T 7 ANEERT D

ETNMCEZDT—E 77 ANVEERLET. T—F 7 7 A NVOHIEEFIE, .dat & LET.
ZZTH, UFOTF—%7 74 data.dat ZERLLE L7=.
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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

(3,11 2 [3,2] 1
bu = [1] 1 [2] 2;
bl = [1] 0 [2] O;
8. FdfLEt R 24T 5

FNTE, iR L-ET R 7 7 A/ foo.smp , T—X% 7 74/ data.dat ZFEHA L=
GEoRELEHREZFTIHLET. EFREMFEEITEY 22—/ foo ZIERLET. Y=k

TUTOXIICANLET.

prompt% mknuopt foo.smp

KICEBEEEH R ZFATLE . LTOLIICATILETS.

prompt$ foo data.dat

ZOLETL, FTREEFATHRAPUTOL S ICHA S ET.
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<reading data_ file: data.dat>

Expanding objective

Expanding constraint
Expanding constraint

MSI Numerical Optimizer xx.x.x

(1/3 foo.smp:18 name="HE%")
(2/3 foo.smp:21 name="foo.cc:25")
(3/3 foo.smp:22 name="foo.cc:26")

(NLP/LP/IP/SDP module), Copyright

1991-20xx NTT DATA Mathematical Systems Inc.

PROBLEM NAME
NUMBER OF VARIABLES
NUMBER OF FUNCTIONS
PROBLEM TYPE

METHOD

<preprocess begin>..

<iteration begin>
res=1.4e+05
<iteration end>
STATUS
VALUE OF OBJECTIVE
ITERATION COUNT
FUNC_EVAL_COUNT
FACTORIZATION COUNT
RESIDUAL
ELAPSED TIME (sec.)

SOLUTION FILE

foo
2
4
MINIMIZATION

HIGHER ORDER

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

4.3e+02 3.8e-04 1.3e-08
OPTIMAL

-3
12
15
13
1.341986491e-08
0.05

foo.sol

(C)




417

< S
o et e eaanes 12, 33 ShoWSyStem......uvvviiiiiieiiiiiieeceeceee e, 32
SIMPLE. 3, 8, 11, 12, 13, 15, 18, 19, 20, 21, 22,
T 23, 25, 26, 27, 29, 31, 33, 34, 35, 42, 44
e 33 SOLVE vttt 13, 32
SUINL .eivineeiiieeeeieeeetiee e e et eeerteeessneesanaaeees 25, 26
>
D et aaaas 33 T
117 1< S USRS 12, 33
D
dat e, 16, 36, 37, 42, 44, 45 w
WINAOWS Al .evveeeiiiieieeieeeeeeeeeeeee e 4, 34, 35
E
ExXpression ......ooocvvvvieeiieeiiiiee e 29 A
T T oot 12, 33
G
-
GUL..oiieieieieeeeee et 35 =
TRURT BT D et 42
I
INAEX.ceiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeees 19, 21, 26, 29 é
IntegerVariable........ccccooevierieieiieireecreen, 30 BT oo 3,13
M L
ININIIMNIZE covvvvneeeeeeeiiieeeeeeeeeeeieeeeeeeeeerannnns 12, 33 BB e, 17, 19, 20, 21, 22, 23, 27, 31
FETTBEZ e 31
N EFIY e 13
NAME...ccovreeeeenreeeennnen.. 11, 12, 15, 16, 19, 29, 33 VEEREEL oo 12
P KR
Parameter ........coceeveeeeeeeeeeeeeeeeeeeeeenn 15, 16 BORFF BRI oo, 3,7,8,29
PIINE cvviiieiiecie e 20, 31 $eHis 27 2 Numerical Optimizer3, 4, 7, 8, 34,

35
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MR
FEEEEF TR oot 30
FEETTEEI ettt 30
FIFI e, 12, 18, 19, 22, 25, 26, 27, 32
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