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COFRF2 AV MNTWE, BHELZFEVANL—2a Y EELT, %Y X7 2 Numerical Optimizer'
AR T T 7T Ao EKE TR S L 3. Windows HiUTIE VisualC++ IDE? % FIH L7261 % Jiv &
T AT O ST AL OB FITIEKRE LFITT,

(7) EARRZER LT T oL 2 TREIT A (42 3%)

(£) 5475 solvelP, solveQP 22— )35 (¥ 3H=)

(%7) SIMPLE OEFIVilih % Tt Ol L TR 2 (5 4 8)

(L) SIMPLE ®EF Ntk h 527 5 A% AR L THHT 2 (45 #)
EVHMODFENHYET. TOFF2 AV I TRINSIZOVTIHICHIL T3, £ HiEOME
LHBNE, KoMy T

(7) OFFEIZEI Y AT A Numerical Optimizer Z /W70 75 A & LT 70t X CeEh§ 5 Hik
TY. 70 ARHBRT—FOR VDI —N—~y DY T35, FEE - TNy ZIRIES
T

(7) YAho (1) (7) (=) &, Wi d 3 X 7 2 Numerical Optimizer # 7 4 771 & LTV
Y7L, ToWEEAHET S HIETT.

(£) 1 LP, MILP, QP IZJE¥ %% SIMPLE 2/ S TICHHOMEKE M- THLFETT. &
HTIEH FTH, 2—FUTF— 7 2EERICER T LLENTET T,

(7) () iFwgFhd SIMPLE 249 2 HEETY. (V) & (=) XY REETTI, I AT A
Numerical Optimizer D5 4 75 V25 ¥ 7 ENTW5AH 7075 AR THIFIZ—DODOMEL 2k H 2
ENTEERA. (L) BFRESRREMICL D T3, HHROMEEZ —D 0BT 1 7 T A CTHRIET
HZEDUEETY. 72720, —#B® UNIX/Linux 35Tl (=) OFEEZHR—-—bMLTE) FHA.

#1382 X 7 Ln Numerical Optimizer DXFE /N1 ZICB8T 5 CFEA

BC++ * VC++ ©

RAT ORI Y A 7 A Numerical Optimizerl®, LLF D3 2284 FIZ L TIEAH IS WAL THED £
TA.

e Borland C++ 5.5 (V12X ) JExfIE)

e Microsoft Visual C++ 6.0(V16 & ) JEXJIE)

e Microsoft Visual C++.net(V16 & 1) FERFIE)

e Microsoft Visual Studio 2005 (V17 & ) FExt)E)

HB, Mna g ZIZET A1EHICOE E LTI, http://www.msi.co.jp/nuopt/products/

[#3> A 7 2 Numerical Optimizer| \22& F LC, V15 FTIZBIL ¥ L CI#HE [NUOPT] LaiAhEz & BE V2L ET.
2Microsoft Visual Studio 2010 (ZFEDOWTHB L 5.
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http://www.msi.co.jp/nuopt/products/spec_table.html

2 F1E [FLBIC

spec_table.html # ZE 72 & W,

o VC++
THIVY

(BB A 7 2 Numerical Optimizer @4 ¥ A b —)VIT) \samples\app

OFICUTDzip 7 7 ANMDHY T

e app_VS2008.zip (VS2008 M)

e app_VS2010.zip (VS2010 H)

e app_VS2012.zip (VS2012 )

e app_VS2013.zip (VS2013 J{)

e app_VS2015.zip (VS2015 JH)
B, 774 O AT A Numerical Optimizer D 4 >~ A b — V5T 32bit it Windows T
Hx

C:\Program Files\Mathematical Systems Inc\NUOPT
64bit il Windows T 1LiE
C:\Program Files (x86)\Mathematical Systems Inc\NUOPT

EoTWVET.

9, TR, T Liczip 77 A VERRHELET. B, OSDEEICL-T
Y TV OIICE AR NS, YR T7 A NTIZIa =L Th LY v T IVOMFR -
FIT R THUENDY 7.

RHEEITH D E, VC++D V) 2—2 a3 v Thb

nuoptvcapp.sln

BHH ET.
OV a—Ya yRARKIIUTO s >o7ay s b 3dhh 9

o YJ1—3-3> 'nuoptveapp'
2 di
71 loadmodule
131 noClass
131 useSolvel P54
[21 useSolveQP

Ihooruyzy MH3EDETHIT LETBIISLTHEY. K=o 7V ThlE LT
M2 QR R BEETHE TH 2 KkDF v 74y 7 BETT.
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1.2 ETREBICEINDHD 3

LW xel0l) (es)
HIgBE (ki) ) e,

i€S
%”7‘%@%1¢ Z a;x; < b

i€S

S DEFZEIZT 0 - 1 EEDH Y, BRI —AR, HEOHWEREZRKILTSE W) HET
T, COMEEZRETHIDOICLELRT— 513,

HIB R DRI ¢;, IR ORE a;, HIFIR D400 b

EDEY. COMEEZMC LI T T =2 a vk EROA 2 HETITCE T,

m Hi— R TSy R T2 —L

COY =27 IVIZELR E T A NI Windows B, UNIX/Linux (3%l T3,

Windows it TP 2 A 7 2 Numerical Optimizer D A » A b — VIKEIZ 64bit I > 734 T % BIR L 7285
FiE, Win27u Yz s NEEE6AL Yy b TU Vs MERICAETLLENDY FI. EEONHE
IZDW T, [7.1 Microsoft Visual Studio 2010 7B ¥ = 7 hOiE | 2B L TL 28w, F72, K
¥ A 7~ 2 Numerical Optimizer D4 ¥ A ;M — VRIS L 723 284 5 LA TR 5 3 >34
FHEZ->TVETE, EFCHELICA. LFRLI I L FEZHNTLEZEN

UNIX/Linux B2 2T [SIMPLE D€ F Vit 6 7 5 A 2 A% L TR % 5] 38 - ¢
SRR N WGERTSVWET. FFllICO & F LT3 2 X 7 A Numerical Optimizer 7 —
I (nuopt-support@msi.co.jp) F T I { 723\,

B samscasnsso

W70 T A DK EAT) 72O DFEFTEIRICBIRP T ENET. —HERRICL > TRELRT 74
WL T

e A Y N—F7 740 GLBLTLE) :

userapp/include/*.h H¥ > A 7 A Numerical Optimizer D1 7 )V — K7 7 f )V

e VC++iT A TF ) TN (VC++TDY ¥ Z 12D RYLE) :

userapp/lib/libnuopt_M*.1lib ¥ > A 7 2 Numerical Optimizer 7 1 77 1) (VC++hi0)

userapp/lib/libnuopt_ipm MT m.1lib %{¥ 3 A 7 2 Numerical Optimizer K HEHIE &1 [ H
WHET A 7T (VC++hi)

SAMPLES/app/ VC++WHY v 771 L2 MY

e UNIX/Linux fitZ £ 75 1) &4 > 7 (UNIX/Linux BgEETDY) ¥ 7 IZORDLE) -
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libnuopt/libnuopt.a

libnuopt/libnuopt64ipm.a

F1E [FLBIC

¥ A 7 A Numerical Optimizer 7 4 77 ') (UNIX/Linux hit)
B> A 7 2 Numerical Optimizer KBUSLHRIE R 1 i i 78 H

WHET 4 751 (UNIX/Linux f)

userapp/

UNIX/Linux BHY Y 7V 5714 L 27 MY

CDFATIIVNHER LT — FEY 2 — VI 2 A 7 2 Numerical Optimizer 254 ~ A b — )b
ENTVLERETOAEEL, EESMIIEEE S A 7 & Numerical Optimizer (Z#E U % 3.

BEN vvous«Loruons

MWERFG A TS VDOFEY Y IV F4 L7 YT, UTARFO—ETT.

o VC++

nuoptvcapp.sln
useSolveQP.cpp
useSolveQP/qp312.txt
useSolveQP/qp312I.txt
useSolveQP/knapsack.txt
useSolveQP/useSolveQP.vcxproj
useSolvelLP64.cc
useSolvelP64/0il.txt
useSolvelLP64/useSolvelLP64.vcxproj
d11/d1l.vcxproj
dll/dllsamples.xls
loadmodule/loadmodule.vcxproj
noClass/noClass.vcxproj
noClass.cpp

knapsack.smp

knapsack.cc

knapsack.h
knapsackControl.cc

main.cpp

driver.cpp

dllmain.cpp

e UNIX

makefile 2 7 IV D makefile
useSolveQP.cc

qp312.txt

SIMPLE #&f&i~ =217 )b

VC++DV ) 2 —va v

solvelP, solveQP ZWBH TV X A ¥
useSolveQP.cpp HT — % 1
useSolveQP.cpp HHT7 —% 2
useSolveQP.cpp 7 —% 3
AR N e %

solvelP64 Z W B H T X 4 »
useSolvelLP64.cc 7 — %

Tal s b7 74NV

Ty M7 74N

dil Z O 54 > 7 )V Excel 7' 7
Tal s 774N

Ty M7 74NV

TNV ORLH & FETE L Ry TV
JFGAAL VI —T 2 —ATANMNET NV
genClass 2 X ) HEE SN0 T ADFESE
genClass |[Z & Y HEER S oAy & —
knapsack @ I ¥ 1 — VI
knapsackSolve D X A{ ~

knapsackSolve D FJ A )\

dl DA A >

solvelP, solveQP ZH\WBH TV A A »
useSolveQP.cc H7F—#% 1
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1.4 SIMPLE D175 - XI MVISRATI 10 b CHRICEDIBEDERR 5

knapsack.txt useSolveQP.cc [H7—% 2
useSolvelP64.cc solvelP64 ZH\W A% ¥ TN A4 ¥

oil.txt useSolvelLP64.cc 7 — %

useClass.cc 27 AEHVEY Y TNAL Y

QP.smp JIGAAL VI —Tz—ATAMETIVI

qp312.dat QP.smp HH 7 — %

knapsack. smp JFGAAL VI =T 2 —ATAMETINV2

useSimple.cc SIMPLE D& 7 ViEtik & e & OHICERELR T 24 E50H T2 4 »
MIP.cc SIMPLE O 7V iiih & T+t & O IZ LR 3 5 356 o ML O

m SIMPLE D173l - A MLYSAATI 14 ’NECRIEICE DB 0EES

AR R RE 2 SHHIC 2 BB, SIMPLE @ 7V itk 12 B\ Tt FrAT4) SymmetricMatrix /1741
Matrix /X7 M)V Vector ZED SIMPLE D2 S A+ 7V =7 bEFEHTAHAICEEAE LT

#include "simpleMatrix.h"

bLLIE

using namespace SimpleMatrix;

DFEBALEE ) £9. 72721, Windows BRBiIZHB VT [5.1.2 genClass DI — )V | ZFET I N
HFICERRTE2LEIH) TEA.
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-5

W7 et X TikEHEd 2 Bl

B Y A 7 A Numerical Optimizer Z M 70 7 F A LT 5 HEE LT, TTIEHHEL AT A
Numerical Optimizer #8%5 % ST & LCTER L, W70 77 A0 557 0t X T3 % 6 %3
ALET. F—FOAMIET 7 ANVERSLTHET. SOHEEANT 7 7 4 VAR 704 2
EEI O —N—~y F03H D T35, FI P X 7 A Numerical Optimizer &AM 7 0 7T A A LT
WAHOT, MESEI 57 ZIEHEOY Y 3IFBEST, FELRTVWEVI X)) v MBH) 7.
FIZERROF ==~y FAMBEICZ 2562, ALHE2EHTA 280 LET.

AN7 74w SIMPLE €7 V7 7 4 )V
data.dat knapsack.smp
37 0 & A THEE) .
Y AT A
Numerical Optimizer
FEAEA
Whz 74w

result.txt

BN =anstor

%9713 SIMPLE @€ 7 )V 7 7 4 )V knapsack.smp 2* b ETHRZER L 5. 22T,

HIOBEBORE : c=6 8 4 3 4)
HFR R o a=4 2 3 6 7

L) SEBOFy Ty JMEERE TS, DNICaxy Va7 b ETIEITER R T 56 %
RLFE A, BRI O W TIPS A 7 2 Numerical Optimizer/SIMPLE ¥ = 2. 7 V% TSR 728 »

knapsack.smp

//

/1 Fy Ty ZE
//

Set S;

Element i(set=S);

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



8 F28 FTEAZFERU TR TOLATEET 56

IntegerVariable x(index=i,type=binary); // HIZH
Parameter c(index=i);

Parameter a(index=i);

Parameter b;

Objective obj(type=maximize) ;

obj = sum(c[il*x[i],i); // BB
sum(al[il*x[i],i) <= b; /7 HE St

solve(); // K%

/1 FEROT 74V

FILEx fout = fopen("result.txt","w");

if (fout){
simple_fprintf (fout, "%f\n", obj);
simple_fprintf (fout, "%d\n", x[il);
fclose(fout);

Yelse{

fprintf (stderr, "file open error!\n");

o VC++

prompt> mknuopt.bat knapsack.smp

e UNIX

prompt% mknuopt knapsack.smp

RN 37055600

B> 2 5 2 Numerical Optimizer #7713 70 € 2 & LCREIT A2 DT, 47075 4 & FEET
527077 IV7EMELTRNTOEAZRETLI LN TELLDTHNIMTHMATEA.
CZTIECEiEL Java Z WA 702 79 A0 (Windows i) Z#/RL E .

22T, EFVODb (HFROER) ICHLESE7—5% 10530 TTEHPLTHRIELHES L
W) T X 2ER LT

SR 71 7 Z s (C Sak, Windows hit)

exeLoopC.c
//
// B AT L Numerical Optimizer ETEAZ 7ot A& LT

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



2.2 HERTOTS LOA)

/] FETT A (¢ Sk
//
#include <stdio.h>

#include <stdlib.h>

void write(int n, double* a, double b, double* c, const char* input);

void read(int n, int* x, doublex obj, const char* output);

int main(void)
{

int i, n = 5;

double all = {4,2,3,6,7};
double b;
double c[] = {6,8,4,3,4};
int x[5];

double obj[1];
int ret;
for(b = 1; b <= 30; b++){
write(n, a, b, c, "data.dat"); // AJIT— % OIERK

ret = system("knapsack.exe data.dat"); // Bl7 Ot R & L Tl

read(n, x, obj, "result.txt"); // T — % DFHiAAM

printf("ret = %d, b = %f, obj = %f, x =", ret, b, *obj);

for(i = 0; i < mj; i++)
printf (" %d", x[il);
printf("\n");
}

return O;

/1 AT — 5 DI

void write(int n, double* a, double b, double* c, const char* input)

{
int i;
FILEx fp = fopen(input, "w");
fprintf (fp, "a=\n");
for(i = 0; i < mnj; i++)

fprintf (fp, "[%d] %f\n", i+1, alil);

fprintf (fp, ";\nb = %f;\nc=\n", b);

SIMPLE #&f&i~ =217 )b
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10 F28 FTEAZFERU TR TOLATEET 56

for(i = 0; i < n; i++)
fprintf (fp, "[%d] %f\n", i+1, c[il);
fprintf (fp, ";\n");

fclose(fp);

/7 W7 — % OFAREE
void read(int n, int* x, double* obj, const char* output)
{
int i;
char buf [256];
FILEx fp = fopen(output, "r");
fgets(buf, 256, fp);
sscanf (buf, "%1f", obj);
i = 0;
while(fgets(buf, 256, fp) != NULL){
sscanf (buf, "%d", x+i);
i++;
}

fclose(fp);

N7 a 75 L6 (Java, Windows hi)

exeLoopJ. java

//

// BT AT A Numerical Optimizer EATEAZ R 7 ut A & L THEITTSH] (Java)
//

import java.io.*;

class exeLoopJ{
public static void main(String[] args){
int n = 5;

double[] a

{4,2,3,6,7};
double[] c = {6,8,4,3,4};

int[] x = new int[n];

double[] obj new double[1];

for(double b 1; b <= 30; b++){

int ret = 1;

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



2.2 HERTOTS LOA) 11

try{
write(n, a, b, c, "data.dat"); // ATIER
ret = execute("knapsack.exe","data.dat"); // Bl 7 0t AEH
read(n, x, obj, "result.txt"); // HIFRAIAA
}catch(I0Exception e){
e.printStackTrace();
}
System.out.print("ret = "+ret+", b = "+b+", obj = "+obj[0]+", x =");
for(int i = 0; i < nj; i++)
System.out.print (" "+x[i]);

System.out.print("\n");

}
/1 RNTVER X v B
static void write(int n, double[] a, double b, double[] c, String input)
throws IOException{
FileWriter fw = new FileWriter (input);
fw.write("a =\n");
for(int i = 0; i < n; i++)
fw.write("["+(i+1)+"] "+a[i]+"\n");
fw.write(";\nb = "+b+";\nc =\n");
for(int i = 0; i < m; i++)
fw.write("["+(i+1)+"] "+c[i]+"\n");
fw.write(";\n");
fw.close();
}
// N7 at ZEE R v K
static int execute(String exe, String input) throws IOException{
ProcessBuilder pb = new ProcessBuilder(exe, input);
Process p = pb.start();
InputStream is = p.getInputStream();
while(is.read() > 0);
try{
p-waitFor();
}catch(java.lang.InterruptedException e){
e.printStackTrace();
}

return(p.exitValue());

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



SIMPLE #&f&i~ =217 )b

=gh

= HH,

write I (A Vv K) THE-72ATITF—% 7 74 )V data.dat Z5 | E LTHERATVWET.
DRFFER " RARATVE T,

12

}

/7 WHEARX Y v F

F28 FTEAZFERU TR TOLATEET 56

FileReader fr = new FileReader (output);

x[i] =

BufferedReader br = new BufferedReader(fr);

obj[0] = Float.valueOf (br.readLine());
for(int i = 0; i < n; i++)

static void read(int n, int[] x, double[] obj, String output) throws IOException{
br.close();

fr.close();
3

Integer.value0Of (br.readLine());

C =Zh

= aA,

L2 Ewn,

=g

Java EH 5 DOHNIB T D write BB (XY v F) 2R LT, I A7 2 Numerical
Optimizer N\DANT =% %7 74 Ve LTHHLTwE . I A7 A Numerical Optimizer ™~ A
N7 7 ANVDT + =< MIDOWTIE, FH P X7 A Numerical Optimizer/SIMPLE ¥ = 2. 7 V& %

C EiDPBITIL system A Z i o T, Java DB TIiL ProcessBuilder % ffi 5 72 execute XV v F
ZEF LTI Y A 7 & Numerical Optimizer TR 25 70 2 & LTREELTWET. ZOR,
B> X 7 2 Numerical Optimizer FEATTERULKMFHE R (x & obj) % result.txt ICHALFT. C

Java EH 5 DBNIBNT S read BEL (X Vv F) ZE# LT, PP X7 A Numerical Optimizer

MRS NTT FT—FHIEVRT I
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F A 7 1) solveLP, solveQP

solvelP, solveQP lFZNEN (RAEEE) WILFTHRE, (REBE) KETHME - kA &
ZUGHEREEZ R E TS C++D T A 7 7)) T BEIIROERICERMEI N TS0 E LT,
ZERHIRNO ETRRAREATI Z C++DFF & LTEBEG L LTHY £5. ANDOBEIZETY ~
EEIHVE AL
o (REHEH) BILETME (solvelP ASHIE)

w/ME - e KAL ch'xj j=1,m
j
=1 .n
%#F CU;j > ZA,"J"X]' > cl;
j .21, ,m
bu,ijZblj j=1--,m
()CjEZ) (e

(RAEE) —REHmHE - ZkEI# & B#E (solveqp 23IE)

= =) 1 j=1""’m
/M - KA ch.xj-’-_ZQj’k'xj‘xk
: 24 k=1, .m
J Jik ’ 5
1 . i:l’...,n
%'ﬁ: CuiZZAi’j.xj-i—EZQ;’k'xj'kaCli )
J ik j=1-,m
buj > xj > bl; j=1,--,m
(x; €Z) (jel

RN mumLmst

UFH37 475 Bi% solvelP, solveQP OIFUNH LIEA T . "=0"1Z C++DFEDOT 7 + )V My ¥
(BWEATTRE T 1) Z/RLCTWE T, solvelP XEHEMMPHFAEL L\ VE &, ivtype IE%E, solveqp
RO RO DAL 2\ E X, nQCelem UIMEZ ZNEN—HL CTABT LI LA TEFT.
O LERIZAY ¥—7 7 4 L

nuolf.h

WEEINTVWET. TOANY &7 7 4 IVITEI T A 7 2 Numerical Optimizer 7 4 77 ') @ include 7 7
AV ORE ST

3s0lveQP IXIRAEHO RHFIN & OB S LD TE T EA.
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14 £ 3% S4J5U solvelLP, solveQP

(Windows kR) :
(B > A7 A Numerical Optimizer DA ¥ A I — VH5HT) \userapp\include
(UNIX fR) :
(¥ > A7 A Numerical Optimizer @4 ¥ A b — V) /userapp/include
W2HD F9. 3B, nuolf.h|IiL NAMESPACE NUOPT integer &\ 9 BUASEH LN TV E 9778, int BU7Z

LEZ TV WTEHL ) A

e solvelP

solveLP 0)11?0:11 L ﬁ?iﬁ

nuoptResult*

solvelP
(
nuoptParam* options
,int n,int m
,int minimize
,doublex x0
,double* bL,double* bU,int* ibL,int* ibU
,doublex cL,double* cU,int* icL,int* icU
,double* objL
,int nAelem,int* irowA,int* jcolA,doublex* a
/] VMR RAAFAE L R Wi —iG L A HE
,int* ivtype = 0
,int* pri =0
,int* dir = 0

,int* until = 0

,double* upc = 0
,double* dpc = 0

);

e solve(QP

solveQP DFEUVH LR

nuoptResult*

solveQP

(
nuoptParam* options
,int n,int m

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



3.2 JL—FUiLHR 15

,int minimize

,doublex x0

,double* bL,double* bU,int* ibL,int* ibU

,doublex* cL,double* cU,int* icL,int* icU

,double* objL

,int nAelem,int* irowA,int* jcolA,doublex* a

,int nQelem,int* irowQ,int* jcolQ,doublex* q
/7 U EHIR RO ZROES DAL L 2 W E—55 L THME T hE

,int nQCelem = 0,int* ifunQC = O0,int* irowQC = 0,int* jcolQC = 0O
/1 VP ZBEBERHAFAL L 2 Wi —8 L CE M HE

,double* gc = 0

,int* ivtype = 0

,int* pri = 0

,int* dir = 0

,int* until = 0

,double* upc = 0

,double* dpc 0

)

s0lveQP I3 solvelP DIEFEZ HATHEY, solveQP TLIRDIEDIEE X T XTIHFET 5 L, solvelP
Ll—DRREL 2D 9.

| 32 Pl

solvelP, solveQP DB O ERIFILEL T . UBRTHIIHMOMHZITVWTT.

3.2.1 RE2EICHhHDLDBD (solvelLP, solveQP itiE)

nuoptParam* options (¥ X 7 A Numerical Optimizer D RKFEHIH T 2 —% (0: FT7+ NV )
int n ZRDOHEE

int n flf ok (FX, HEXED)

int minimize /MENEI LD T T T (FUA  wME, 0 KAL)
doublex* x0 EBEOMHME (ES n)

doublex* bL ZBRHOTFHRRZ bV (EE n)

doublex* bU ZBROERRZ bV (EE n)

intx ibL EROTHROAE (B o, #HE: DY, 0: %L)
intx ibU EROFEROAE (B o, #F:HY, 0:%L)
doublex cL RO TR bV (EE in)

doublex cU HilfRND EBRXZ by (EE im)

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



16 £ 3% S4J5U solvelLP, solveQP

intx icL HHRKXOTHROEM (KBS im, FF:HY, 0:74L)
intx icU XD LROFM (KBS im FF:HY, 0:74L)

Z TN 5150 solvelP, solveQP IZHMT, M URKREZREL T, RAUOFIFUIEKIE L A
7 2 Numerical Optimizer O KFFHIH/NT A =5 2 5.2 55D TTH, 02 EFTILNTEET. €0
WAIIEING A= ELTCTF 74NV MNOREZHWAEW) ERIZAZD 3. @FIET 7+ MTH
M) FRAD, NTA—FOIEET ) BHAEITIE,

nuoptParam myparam;

myparam.method = "asqp"; // KXV v FOIRE

solveQP (&myparam, .. .);

DX HIZLT, myparam D X ¥ (ARID/RT X —F 1K T 5) ([Tflix i E LT, solveQP 2T K
VAZELET. sElllIZ [6.7 B3> A 7 & Numerical Optimizer + 73 3 ¥ | #7223,

RO ETRIFLE L WEAICIE, IS5 ibL F723ibUD I v E—F Vb2 0L 9. #l
Zi¥n = 3OYPET

L) ETFR2ZRBT2LEICEROIHICHRELETT.

B DERT bl bU ibL ibU

0 0 F£Z oAt o
1 fFTE 1 0 0 LAt
2 2 3 oLAL o LAt

C++ TR DRTIZ0IELFE D TTOT, 1 FHOEKIRT 0 oBncxn L. Wylo [T
| eEIPNYIIEE ST T, ToUS] LI BTE o A DEEOETY. flFRiconT
b FEKTTY.

ZHORE, BIOEKHREERE TRE —HESELT LI >TEILET. ibl, ibU, icL,
icU OYFTI NULL KA Y 2 ET LD EINTWE Y. ZOYE, 3T 0 2% S h/zfy) %
ETOLFEUERICRD 7.

IMEICHHES % x0 IS NULL KA ¥ 5 2ETIEHNTEE . ZOHAIIOMEZT 7+ vk
DBIDEHCDL L V) ERIZARD 7.

3.2.2 HBEEDICHhHDHBBD (solvelP, solveQP i)

double* objL HIWBEEOMIEES (KX tn)

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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int
int*
intx*

doublex*

17

ndelem HHIXDREATIIDIEFEFEL
irowA  FEFEFEOTHFG (KL ! nhelem)
jeolh  FEFEFOHIFS (KS ! nhelem)
a HFHEFOfE (RS : nhelem)

2T GIED solvelP, solveQP T UEMKZHRFE 3. objL id HWEE ORI

D e IHIBLET

J

TR ROBRBATINIFEFLEZ DAL R £9. W LRFEHR L O EL R 2YE101E, Th b ofl
PROENTT. FFLEOLIT1IHT Y OFTTHERAIT. flRidnhelen=4 DL &,

DEHITELBL

%’é‘if::tbz&b i@" (A13 e

HFER OB LT

EROMR (KE n, 0L,
ERODBBERIE (KE 1o, 0 X D/PASTTESL, ASIWEDO D DI EEE)
EBOBERINL RN (KRS o, IEOME #IL BT, BOME LT,

B DET  irowA jcolA a
0 1 2 2.3
1 1 3 1.8
2 2 1 0.5
3 1 3 0.2
B 0 23 20
los o o }

ONTIRTDE5Z5NTWAEDOTH (1.840.2=2.0) RSN T T).

BABMEHERMEICHh D DD EHD (solvelLP, solveQP i | —FABRT)

1B 2:54FY)

NULL RA v 7 %% ELTT
EEOML EFEa AN (B 1o, BAZSEM, EOH)

3.2.3 5
int* ivtype
intx* pri
intx* dir
0:fERL)
int* until
double* upc
double* dpc

EROMLTFTHEI AL (S 1o, ARLGEH, EOMH)

BT B TREEBOIREZITVET. ivtype BWEROM %252 57 VT, ROE

RERHET.

SIMPLE #&f&i~ =217 )b

0 : B
10 — DR
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18 £ 3% S4J5U solvelLP, solveQP

2 N4 FUEH (0F/2F1)

ivtype HA% NULL KA ¥ ¥ 12§ % L §RTOEBDPEREMTHL L VW IFREL R LERE R D
F9. until (ZFF T R 7 A Numerical Optimizer V15 £ D BEIL SN E L7z T, NULL FA »#I1ZL
9.

pri, upc, dpc, dir €TV ¥ 7 Filk SIMPLE % 27235412 IntegerVariable ® X ¥ /N& LT
GZ2Z26Nb5DLELTUTOREKREFELET.

e pri (SPELBERMALL) OMEIZNS VS DPEITHHINLZ L IZR) 5. GHELEEVOL 2 5
NTVLEHEGZONTVLRWERMPREL TWAEEICE, SHELENOS 2 5hTnik
WEARIIRIROBERNEN G- 2 bzt R shEd. BEEMLE LToU TGz 61T
AL, BERESGZONVOEFEREHENE LET.

eupc, dpc (I AF) DEZHNTVELEDELGZONTVW ARV OMNRET LHE, I X MY
GZONTORWEBIZOWTIRHEIA MPINTHETHLIOLELTT. LOLFKIZHHEEIX
FREL BZ5NTOURWEAIZOA, LY A 7 2 Numerical Optimizer ($3E 3 A % FRHIH E
POHEE L7EICERELE Y. HOBIX MIEHL, GAoNTwiRvoLFELknELET.

edir (LT ERMIZHTHT 2 HIANIEH L TO/NT A =4 T, ForOAHPHEICR) F
F.OERSML B EEE AGSHLTIF2EE 04068 X M2 50MEL W THEY
A 7 2 Numerical Optimizer 255 6 2T 502 E L 7.

pri, dir, upc, dpc ZTRTNULLKA Y FEFTLHIENTEET. ZOLHITIZINLITONT

BEZ LBZVOLREUERE 2D £3. BEEEDELELZWHEICE, iveype 2L UBEO5 I E % §
NTAMT B ENTETT (—IHEHK).

3.2.4 BHBEHO_RDESITHHHBDBHD (solveQP D)

int nQelem HMBEON Y LITHIDOIF LR L

int* irow HWEEO Ny 750K S (ES © nQelem)
int* jeolQ  HMWBEDAN v 275 0FF S (ES ! nQelem)
double* q HEAB DNy ITHOEFEEFZOME (FX : nQelem)

IR 51T H BB O RO G DREBATH] (v 21T5])
1
EZQj,k'xj'xk
I

D Qi; 52T ¥, HHRKXORBATI L ARICEFEROAZ L2 T¥. BEDOT FHIFNORE
THNE TS, FEFEROLGINI 1T ) OF T THRAELY. LarLl, HRBEEOAN Y 27530
MATHITHAH I LZAHRL LTWETOT, TEMAMTOREFEREL R 5 LRI E=MAHR0b 5
R85 (ZOMBFL) &) mITHERLTL2ZE W,

[ FAES

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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Ils
Q:
5 7

EWVIH) AN LT R EBHEKT H7:0121d nQelem = 3L LT

A DT irowQ jcolQ g
0 1 1 1
R E=03
( 1 2 1 5 —> N
HA2lZelhb.
2 2 2 7

DEIHEZET

HAHEVEUTOLHIICLTHREUERTY

B OWT irowQ jcolQ g
0 1 1 1
[RIREC T =40 B
( 1 1 2 5 — .
5 5 5 ; Bzl s,

FUEBEEEZEZ D525 Z0MPMOENET. €5 T nQelem=4 & LT

BLH DERT:

irowQ

1

jcolQ
1

0
1
2
3

1
2
2

2
1
2

ZRICA Y b
ENTLEY.

q
1
5
5
7

ET5E, FOTZAETOREEZ 525 ERFICE=AF0d5 272812 b vy JHH] (#
DOFEHFEL) I2&-T

1 10

10 7

BFERELLZEICRDIFTOTITEELLERI ., T, EEEFHOEWEFIZILETY.
nQelem=0 &£ 95 &, HRBEEIZ RO PHFEHELEWVHOEFREINT T, ZOHEITIE irowq,
jcolQ, qETRTNULLAKA ¥ ¥ &L ENTEET.

3.25 #HIHROZRDERICHDHHZHD (solveQP D, —IFAERT])

int nQCelem I DN ITHIDIEFEEHZ I

int* ifunQc  HHRNONY ITHOFEFEEIIET 5 HFXF T (S nQCelem)
int* irowQC RO L17FOFFE S (K E : nQCelen)

intx* jeolQc MK DNy ITHIDOFFHE S (£ S : nQCelem)

double* qc HRIR DNy vITHIDOIEFEFEOME (S : nQCelem)

NS DG IECTHIF O K ER

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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SO x G EREROED)
Jk

DRBATH (N EAT5]) O

o
252 E7. FFEKL, ZOFHFREEDVIET HHHRXOF 0L EZ G LT,
Bl2IE, H#R1, 20 koESERER

QL_43 QL_sz
3 6| 2 3

ThAHEIZ1T nQCelem = 6 & LT
BLy DT ifunQC  irowQC jcolQC qc

0 1 1 1 4
1 1 1 2 3
2 1 2 2 6
3 2 1 1 8
4 2 1 2 2
5 2 2 2 3

Lk LET. GIRRI1BEVOFSTIRELET. T/, THOIEFEZOETDL 116 ) 0%k
TTHRELET.

RNy BITFI DM TH D L FFHIIRELTVWLIDOT, HIEEO~NY 2R T=
R DOIFEFEZG 25 LRI E=AFSD527:2810%% (ZOMBFEL) &) JERIANE
MEnEd. 72, HWEBEO KBGOy 175 LR UL, FA—0FEFEEN_SLEEZ 5N
B EHBWENE T,

IZEROKMIERF IMTETT.

nQCelem=0 & ¥ 5 &, HIHKIZKROTWHVBHELEL VDO LRI NTT. £OHEI2I3 ifunqc,
irowQC, jcolQC, qc ZTRXTNULL RA ¥ ¥ & $5T LD TEET.

R RO ZROEGHAAE L 2 A1, nQCelem 205 VDS ZE T NTHEMK TSI LN TE
ESc

326 HAEIS—AXvt—Y

solvelLP, solveQP MR & LT, nuoptResult WA F TV 27 FORAL Y FHRDFT. 2D
FT7V 27 DX YNZFEITRRICOWTOHRWIIH ST E 5. FHITHER X 2 /NEBUF 0l
DTY. DX UNOFHOFEHNIRILTHI T 54 > 7V 32— F useSolveQP.cpp(.cc) & TE L 72
SV, 2o TV 7 MIFIHT S — FNTHIK (delete) THLENHY 7.

int errorCode(); I5—a—F

char* errorMessage(); II—Avt—

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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double optValue(); il

double VarVal(int i); i % HOEHOMH
double VarDual(int i); i HODZEH®D dual ff
double FuncVal(int i); i 7 B ofl# o fE
double FuncDual(int i); i HDOHFD dual il

FRTiREH RO T2 ATTA, 0BTV THE I LICTEEL I (ROUOERY

Hl# XA 0 FH).

I7—3—FExXT—RXvt—TIIHI L X 7 2 Numerical Optimizer XKD D EF U TY. [H
B> Z 5 2 Numerical Optimizer/SIMPLE ¥ = 2 7 )V | Off§k A # TS L 28w, F72, solvelP,
solveQP FFH DL T — L LT, GIHMOFERHAA — =3B ) 925, T 15155 165 DT —
FHEZIHIB L E T4 ERIZUTOLEBY TY.

a—
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

I —Avt—Tlk

J=US

n 28

m H¥H

ZEOTH (bL) 23R (bU) LD HKEW
XD T (cL) 25EBR (cu) D dHKREW
nAelem A%

irowA DI ¥R —A ¥ b O#PHANE L

jcolA DI VR —% ¥ T+ OHPHANE L
nQelem =

irowQ M I ¥ H— 4 ¥ b OHFPHHNEL

jcolQ D I ¥R —% ¥ b DFEFHANE L
nQCelem 7’8

ifunQC D I ¥ K — % ¥ b OHPHANE K
irowQC DI ¥ R—F ¥ b OFEHHANE K
jcolQC DI ¥ AR —% ¥ b OHiPHAHNE L
ivtype O HEPHANE X

(NUOPT 156) irowA[0] = 9 should be in [1,3]

DEHZ, ERMOF—FICAILXDELWEREZSEATYET

EEN =avvon

FFSERBE & MM & T 54 > 7L useSolveQP.cpp(.cc) & solvelP, solveQP ZFIH§ 24> 7

ABP Y A 7 A Numerical Optimizer VI8 205 I — FEFESHFELEHE 2 ) £ L7

SIMPLE #&f&i~ =217 )b
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VY. FIEHTHEZ S, solvelP &, RFTHIMEZ 5, solveQP N F 7.
o VC++

EE
VBETIX, o IV EHOWETIZOWTEINTVIE T, GiAELEIIZ, T, Bflivwoa
UL TG ERIERLTLZE W, 7

%NUOPTY,\samples\app

(%NUOPT%IZ 4B > A 7 2 Numerical Optimizer ® 4 ¥ A b — VT, 72 & 2 1E C:\Program
Files\Mathematical Systems Inc\nuopt)
WZHh b

e app_VS2008.zip (VS2008 Hl)

e app_VS2010.zip (VS2010 Hl)

e app_VS2012.zip (VS2012 Hl)

e app_VS2013.zip (VS2013 JH)

e app_VS2015.zip (VS2015 H)
NDIL, BHECOITU L FIEETLZODOZEMLTCIMHMHLZS Y. &8, ¥Y Y OFRE
WX oTldzip 7 74 VDB BT E ZARMERPBENT2ORHTE LW EPRTIVET
COYERIHESALMERDY DL 7+ VHIERALTLZ3 W, I, avfse7uvzs
FPBEELTOGBWES, V77— A VLT —=PELTLEVET.

V) a—33 Y nuoptvcapp D7 H Y =7 b
useSolveQP

MDA V7 T2 —A%HWTLP, QP % 7u s g AHTY

4 |7 useSolveQP
ol SHEMTTFERE
¢ useSolveQP.cpp

e Windows * UNIX #3&
useSolveQP.cpp(.cc) | solvelP, solveQP ZFIH T %4 > 7T, 12D main D AN S
DNEFT. B—FET2—NVDFIEHTHEZONTT 7 A VD LEOT— ¥ ZEihiiAh, Tz
solveLP, solveQP IZPE L 3. “ROEH % L, FIEFHMEZ 51F solvelP %, HIUIL solveqP
IFET. UTRZOTHY T A0OPKTT.

useSolveQP.cpp(.cc)

//

// solveQP OF|HH]

//

#include "nuolf.h" // 4LZH.

int main(int argc, char** argv)

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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int n;
int m;
ifstream inputFile(argv[1]l); // H— FET2—LVO5EE7 7 A NVHET S

inputFile >> n >> m ;

(vpri)

nuoptResult* gpres = 0;
nuoptParam myParam;
if ( nQelem || nQCelem ) { // 2 IRDIREDH 57 & solveQP & I — )V
gpres = solveQP(&myParam
,n,m
,minimize
,x0
,bL,bU,ibL,ibU
,cL,cU,icL,icU
,0bjL
,nAelem,irowA, jcolA,a
,nQelem,irowQ, jcolQ,q
,nQCelem, ifunQC,irowQC, jcolQC,qc

,ivtype,pri,dir,until,upc,dpc

} else {// 2 ROBED D7 5 solvelP & I — )V
gpres = solveLP(&myParam
,0,m
,minimize
,x0
,bL,bU,ibL,ibU
,cL,cU,icL,icU
,objL
,nAelem,irowh, jcolA,a
,ivtype,pri,dir,until,upc,dpc
)5

if ( gpres->errorCode() ) {

printf("error in solveQP code = %d, message = %s\n"

23
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,qpres->errorCode () ,qpres->errorMessage());
fflush(stdout) ;
exit(1);
} else {
printf ("optimalValue = %17.10e\n",qpres->optValue());
printf ("X:\n");
for (i =0 ; i<mn; ++i ) {
printf (" [%3d] %10.3e ",i+1,gpres->VarVal(i));
if ( (i+1) % 4==0) {

printf("\n");

}

printf("\n");

printf ("F:\n");

for (i =0; i<m; ++i) {
printf (" [%3d] %10.3e ",i+1,gpres->FuncVal(i));
if ( (A+1) % 4==0) {

printf ("\n");

printf("\n");

delete gpres;
delete [] bL;
delete [] bU;
delete [] ibL;

delete [] ibU;

(M)
}

KDLty THy 7BEEEZEZTT.

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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R x€{0,1} (e€S$)
HrBg% (mAAb) ZCiXia

i€S
il S Z aixi <b

€S
HIBE ORI T c=@2 12 45 5 2 61 89 32 47 18)
HHIESFAWXEY g a=(39 13 68 15 10 20 31 15 41 16)
[HESFY SN b=121

I N % solvelP T 121X, —fROBIELETHFE -

w&/ME - KA ZCj')Cj j=1-,m
J
i=1,---,n
%'ﬁ: cu; > ZA,'!]".XJ > Cl,'
j _1,' £
bu,-Zx‘,-Zblj j=1,--,m
(xjeZ JjeI)

DIIZZOMEZFBT L, §4bb

c=(42 12 45 5 2 61 89 32 47 18)
0=0

cu = (121)

cl = (—o0)

A=(39 13 68 15 10 20 31 15 41 16)
x;€1{0,1} N4 1) 2%

ETHTEI N EDD2 D £F. useSolveQP.cpp(.cc) DATI 7 7 A NELTIDTF—F 2 KBl
DMBT7 74
(VC++hR)

(P> X 7 A Numerical Optimizer DA ¥ A b — Vi) \samples\app (2 % zip 7 7 1 IV
Z o L 729123 % useSolveQP\knapsack.txt

(UNIX fR) :

(BB X 7 2 Numerical Optimizer @4 ¥ A b — I VIT) /userapp/knapsack. txt

<5

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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| 34 B

£E3E S47J5Y solvelLP, solveQP

ST, ¥ 7NV a— K useSolveQP DETEY 22—V EER L TFEITLTAEL L.

e VC++

70y 7 b [useSolveQP| % EIRE, VC++DA—2—D [0V 27 M PO [AF = T VT
TaTxy MIEE] RO, 707 FE@EIRLET. 4B useSolveQP DFEMIE [Release]

IRELTHY 7.

F— -
e NUOPIVCapp — MOS0 Vsl ot ] O I o
i

71ILF) F|E(E) FR(V) | FOZT2HP) | BILFB) F/e(D) Y—ILT) DRI

Pl S @ 8 v STRDEN(C)...
T m e TR o] T VY ADENR)..
= A = FHUVWEEOEBMW). .. Ctrl+Shift+A
od YJ1—237 nuopty tl EFREOENG)... Shift+Alt+A
> QA dil Ci HLWIAILE—(F)
: %:ﬁ:;:d"'e D TATOIFAILEERO)
> [71 useSolvel P64 JOzz 4 70— (L)
- [71 useSolveQP YU1—3-3OBAFT 2 (S)
EEH(F)...
AL— Pyl FOSTH MIEEE(A) N

AT [ENV K] A=2—75 [useSolveQP DIV K] :

=/ (w 4 (D)

F-IF) |EE) FR(V) JOZZIHP) | EILE(B)

W—IT) DrrED(W) AL

R A= = | | REERF N | ) - (8 - W —Z3MEILE(B) Ctrl+Shift+B
R VU1 —Z320OUEILE(R)

= VU3 —= 324D —24(C)

': o8 /U 1—-3 2 'nuoptveapp' ki _useSoiveQp DLJL () h

N . Tl useSolveQP MU ELF(E)

:,] >[4 loadmodule useSolveQP 471 —(N)

t_i > [Z noClass FOz 14 bh#(d) g
N [ useSolvelPs4 (wF BILE

- 7] useSolveQP J1F EILET)...

4 BReF—Zv—(0)...

%9 % & useSolveQP.cpp 25 ¥ ¥4 )b, FI P A 7 2 Numerical Optimizer D 7 4 77 ) &
) Y7 ENT, FITEY 2 — )V D useSolveQP.exe DMEM SN E 7. 5l¥ & L T knapsack.txt
ZHRBEC [Ty ] = [7axy g ] - k7T anx7 1] - 73y 7| OEH
T, a3~ F51% 2 [knapsack.txt| & AL F 7.

STENVR] AZa=HFRENTVRWEHER [V =] = [RE] 25 [ EHRFERHORE] 22 v 7 LTLZE W (Visual
C++ 2010 Express Edition D#;47).

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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UseSolveQP FOJ 5+ A~

HA(C): |77 J(Release)

.] TSy hTa—A(P): | 7H57- F(Win32)

SIMPLE #&f&i~ =217 )b

4 BETO/o EE3Ts7T/(vH—:
iR ;;gf;;k e | O—71 Windows 7 (v 7i—
=i
)iy X F
VC++ T L4 B ERSAN
B CfC++ {EEF s Lo U
boUh— Fhur ATRg
b NZITAPY—)L T H—mES E&
XML FFaA b Ty =E
b S —185E T-TEE {L
b EHAS A8 SQL 5/ Tw s LR
b DAL EILE AFwT

DONWT [FNRyF ] XAza—hb

| 7/t 2(0) [ MM D1 EOW) ALT(H) :
1 2 FO(W) v

7w JRE(S) F5
P FItw gL TREH) h Ctrl+F5
B FOCRCFLEYFP)...

FFK). .. Ctri+Alt+E

EFETTH L, EITRGRTORY 4V FUENn, FORICUTOL S IS5 E T, solvelP
BNI— NV ENTHNPREINET.

[About Numerical Optimizer]

MSI Numerical Optimizer x.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 "DFO0">

, Copyright (C) 1991 NTT DATA Mathematical Systems Inc.

[Problem and Algorithm]

PROBLEM_NAME anon.LP
NUMBER_OF_VARIABLES 10
(#INTEGER/DISCRETE) 10
NUMBER_OF_FUNCTIONS 2
PROBLEM_TYPE MAXIMIZATION
METHOD SIMPLEX

MRS NTT FT—FHIEVRT I
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[Progress]

<preprocess begin> <preprocess end>

<iteration begin>

#1 lo: -0
i1(Mb)=1991/1991

=== begin wcsp ===

# (hard/soft) = 0/111

# iteration = 1000

# time = 0.00 (s), succ =1

=== end wcsp ===

#2 lo: 242

i1(Mb)=1991/1991

0.0(sec), call=1, succ=2
0.0(sec), call=1, succ=1

breakdown

<iteration end>

[Result]

STATUS
VALUE_OF_OBJECTIVE
SIMPLEX_PIVOT_COUNT
RESIDUAL

ELAPSED _TIME(sec.)
SOLUTION_FILE

optimalValue = 2.4200000000e+002
X:

1] 1.000e+000 [ 2] 0.000e+000 [ 3] 0.000e+000 [
5] 0.000e+000 [ 6] 1.000e+000 [ 7] 1.000e+000 [

9] 0.000e+000 [ 10] 1.000e+000

L
L
L
F

SIMPLE #&f&i~ =217 )b

solver.sol

$£3E S4A4J5Y solvelLP, solveQP

time: 0.0s:mem(Mb)=3/6:ava

1llen:0 #prob:0 #piv:0

time: 0.1s:mem(Mb)=2/6:ava

1len:0 #prob:0 #piv:0

OPTIMAL
242

0

1

0.07

4] 0.000e+000
8] 1.000e+000
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3.4 =76l 29

[ 1] 1.210e+002
AT HIIMAF—Z2 ML TS L L

AT NI B 2 A 7 2 Numerical Optimizer 7> 5 ORFEIZE T 2 T3, BEOZEKD
¥ (NUMBER_OF_VARIABLES) X°HIWRI%(®fi (VALUE_OF OBJECTIVE) %5 Z LN TEET.
P2 A 7 2 Numerical Optimizer DFEHEH T ONEIZDOWTIL [HF ¥ X 7 2 Numerical Optimizer/
SIMPLE ¥ =27 V| (Bif) % ZE 723w,

B > A 7 2 Numerical Optimizer O ) % ¥l 3 % 1213,

nuoptParam myParam; // B &

ELT, NIXA—FEHFLLDL,

myParam.outputMode = "silent";

ELET. T/, T7 ANV MTHNENELEIL D X T 2 Numerical Optimizer D KfE L K — + TH
LfB7 7 4V solver.sol DM Z T 5121

myParam.outfilename = "_NULL_";

ERXEL, solveQP) DEHMDOLIFL LTHEL 3. useSolveQP.cpp(.cc) DLATDOIRX Y I %
WaE, ZoOEEICRY), IS X7 A Numerical Optimizer 2° 5 O B ) 23] LT, useSolveQP
PHNTHERRORILYD £F.

HAZENFH G 55

nuoptParam myParam;
// BB AT A Numerical Optimizer DI R T 7 4 VD) % HH$ 5.
myParam.outputMode = "silent";
myParam.outfilename = "_NULL_";
if ( nQelem || nQCelem ) { // 2 IRDIREN B % D7 & solveQP
gpres = solve(QP(&myParam

,,Mm

HUOEWVRRAZ2—256

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



30 £ 3% S4J5U solvelLP, solveQP

T/ LwZ(D) | WIT) D1 Fo(W) ~ILT(H)

2 F (W) b
b T Cw IRAEA(S) FS
o A Er b Wl m Ctrl+F5
@ FOERCFLIYF(P)...

FIIH(X)... Ctri+Alt+E

EhE, aVSANVHPHBICETINET.
« UNIX

Prompt} make useSolve(QP

L9 5L, useSolveQP.cc 23 284 )b, ¥H L X T 2 Numerical Optimizer D7 4 751 &) »
7 &N T useSolveQP DMERL SN FF. Bl & LT knapsack.txt ¥ 52 CH—FET 2 — V%5
TLET.

wKiE, F v 7y 7 HEICHIST % knapsack.txt # CORETETLIL EDOHITT.

Prompt} ./useSolveQP knapsack.txt

optimalValue = 2.4200000000e+002

X:

1] 1.000e+000 [ 2] 0.000e+000 [ 3] 0.000e+000 [ 4] 0.000e+000
5] 0.000e+000 [ 6] 1.000e+000 [ 7] 1.000e+000 [ 8] 1.000e+000
9] 0.000e+000 [ 10] 1.000e+000

e B e T e I |

[ 1] 1.210e+002

prompt

e Windows - UNIX $Hi#@
knapsack.txt & [[{] U5 @ useSolveQP.cpp(.cc) D A7 7 4 Vv
(VC++hR) :

(¥ > X 7 4 Numerical Optimizer O A ¥ A b — )V¥;iT) \samples\app (& % zip 7 7
AN ZIFEHR L 72HIZH % useSolveQP\qp312. txt

(UNIX fR) :
($PE > 2 7 2 Numerical Optimizer DA ¥ A ;M — VIGHT) /userapp/qp312. txt

BHYET. ZOF—FIZRETERET

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



3.4 =76l 31

=) = 1 j=]""’m
w/ME - Kb ch-x,-+—ZQj‘k~x,-~xk
- T24 ' k=1.---
J (jik) 5 ,m
1 X i=1,---,n
%'ﬁ: CuiZZAi»j'xj+§ZQlj',k'xj.xk ZCli )
> o j=1,,m
buj > x; > bl; j=1,.,m
(x;€Z Jjen

EWVI)ENT, ROLHICERELZZDDIIHIN L ET. 228, 3HHoMET, fHicE %k
DHEIEIH Y FHA.

c=(=3 1

1 ol
Q=[ ],Q’=0
0 22

cu = (1000 1000 1000)
cd=(-1 -2 2)

-1 0.1
A=1-02 -1

2 1
bu=(1 2)
bl=(0 0)

(VC++hR) :
VC++D GUIT [Fuy =l M = [RE]l = [Ty 7| 7T, [Furss205%] %
qp312.txt

ELTHUETLTATLZR N,
(UNIX kR) :

prompt% ./useSolveQP qp312.txt

ELET.
4P 1% useSolveQP A solveQP Z I — IV LT, RO L) L hEanF 7.

optimalValue = 2.3181818248e+000
X:
[ 1] 9.394e-001 [ 2] 1.212e-001
F:

[ 1] -9.273e-001 [ 2] -3.091e-001 [ 3] 2.000e+000

RDOT— % (Windows D &) :

(B> AT A Numerical Optimizer DA ¥ A +— V¥5HT) \samples\app I2H 5 zip 7 7 A V &

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



32 £ 3% S4J5U solvelLP, solveQP

fEH L 72H12 3 % useSolveQP\qp312I.txt

E 2 OTRFTHHEO LB 2 BB AR TIE R, BREARLE VI REZ DT 2b DT, RO%
BEHHREE 20 £3. ChEANELTEITTLE

optimalValue = 2.5000000000e+000
X:
[ 1] 1.000e+000 [ 2] 0.000e+000
F:

[ 1] -1.000e+000 [ 2] -2.000e-001 [ 3] 2.000e+000

D& M I TS,

LD xcmmsmsstBRmEE A TR tHDS 1 IS5 solveL P64

IR R DORBATH O IE T EFZ AT 32bit BHI TEE R W & ) B E R IEEHEE 2 NSz v
TRIRT 535613 solveLP64 ZfE L 9. OV LI

solvelLP64.h

WKEINTWET. TOANY &7 7 4 )IVITEI T A 7 2 Numerical Optimizer 7 4 77 ') @ include 7 7
AV DLREE ST
(Windows kR) :

(BH > X 7 A Numerical Optimizer DA ¥ & b — V¥5FT) \userapp\include
(UNIX hR) :

(¥ > A7 A Numerical Optimizer D4 ¥ A b —JVIT) /userapp/include

WZdhh 7.
e solvelLP64

solveLP64 DIFUH L

nuoptResult* solvelLP64

(

nuoptParam* options // Numerical Optimizer D AJJ/¥F X —%
,int64_t n // ZEHOKRE

,int64_t m // flFIEREL

,int64_t minimize // 1 Ti/IMbE, o T KAk

,doublex x0 // ZEFDHIHIE

,doublex bL // RO TRz Fv

,doublex bU // ZEHD LR~ bV

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



3.5 KRR EEREZRNRECELLHDS (TS solveLP64

,int64_t* ibl // RO TROFH
,int64_t* ibU // D LIROA
,doublex cL // HHIXDTER~RZ b
,doublex cU // fillfyX D LR~ +v
,int64_tx icL // MO TFROA &
,int64_tx icu // ll#Nod RO A ik
,doublex objL // HBIYBIELDMILH 7
,int64_t nhelem // KK DIREATIIDIEFEFE K
,int64_tx irowd // IEFBEROITEK S
,int64_t* jcold // FEFEHZONF 5
,doublex a // IFHEFE D

);

33

A solveLP64 (& Windows Tl VS2010 BLFE® 64bit I 7% 4 5, Unix Tl geed.8 IFED S T &

ESE

SIMPLE #&f&i~ =217 )b
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ik Ll

ARETHATHDIESIMPLE I2 & o TRtk L7z EF V%2 707 5 2 0—F8E LTS T
COHEIRED 7 T A% LT 5 )7k & HATHET T 2% > A 7 2 Numerical Optimizer D 7 A
TV, V7 EINT0E 77T AR THKIC—DDOMEDA L PERTE e v ) HllBEH
HFT.

e VC++

xR
PIETI, Y 7V EHOZEFIZOVTEPN TV IS, DRI, 9, Bfivoa
Y FRERLTLZE W, U7V

%NUOPT%\samples\app

(%NUOPT%IZ %4 P > A 7 2 Numerical Optimizer ® 4 ¥ A b — Vi, 72 & 2 1E C:\Program
Files\Mathematical Systems Inc\nuopt)
WZHh b

e app_VS2008.zip (VS2008 JH)

e app_VS2010.zip (VS2010 fl)

e app_VS2012.zip (VS2012 )

e app_VS2013.zip (VS2013 )

e app_VS2015.zip (VS2015 )
DHIL, BHADOIUNSL FIIEEGTLHODOZREMLTCIAMACZEZI V. B, XY Y ORE
W& oTidzip 7 74 VDB BTl #H EALMRP N TZORMTE RV EBTIVET
COYEREZIALERDY L7+ VIIZRALTLZS W, F72, avfse7uvy=s
FEELTWGEWES, V77— A VLT —HELCTLEVET.

VYV a—339 Y nuoptvcapp D7 H Y =7 b

noClass
DARFEINIET B 7107 F LBITY.
4 71 noClass
b ol SHEMITEESE
&4 main.cpp

¢ noClass.cpp

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



36 £4% SIMPLE EFILE RSN\ ZDEELIELE]

« UNIX
COBNIHIES B DA, 77 AN

(P> X 7 A Numerical Optimizer O A ¥ & b — VH5HT) /userapp
/useSimple.cc

/MIP.cc

<Y

VC++il7 4 77 % BV )iX

41VC++iF 4 75 (SIMPLE EF )V & K54 N\ %5HEL RWHl) ~
UNIX T 4 75 % BHECOHIE

42UNIX B4 75 (SIMPLE EF NV E K54 NZ558EL 2wkl ~

BHEA L 7ZE 0,

m VC++EiS 4TS5 (SIMPLE EFILE RS 4 INES B L)

4.1.1 EFIWFEERSA)DEc (VC++)

ZH7u Y FTldnoClass.cpp LWV V=7 74 MIZEF NV EEFIVEFT S T & A0
H#HEZAETNTVET. noClass.cpp Tl knapsackSolve &L W) ZHOFH X ZEHRLT0ET. &
DFHEERIATELT, F v THy 7EOEF VO

Parameter a(index=1i);
Parameter b;

Parameter c(index=i);

WY $ 27 —% (aarg, barg, carg) #5-25%L

Variable x(index=i);

YT BEHE (xarg) & HIBEL (farg) ZEL 7.

noClass.cpp

#include "simple.h"

//
// Ty Ty ZE (EFVORE ETESEEL )
//

int knapsackSolve(int narg,double* aarg,double barg,doublex carg

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



4.1 VC++hi54 73U (SIMPLE €EFILE RS A N\ZDEE LKL

,double* xarg,doublex farg)

//
/1 Y AT L OIAL.
//
SimpleInitialize();
{

Set S;

Element i(set=S);

IntegerVariable x(name="{%EX7 F)IL" index=i,type=binary); // BHE
Parameter c(name="fliffi",index=1);

Parameter a(name="Hi",index=i);

Parameter b(name="FfZFHE&=");

Objective obj(name="#Mliffi",type=maximize) ;

/] BB ST — 5 Bk
a.readD(narg,aarg) ;
b = barg;

c.readD(narg,carg) ;

sum(a[il*x[i],1i) <= b; /7 RS
obj = sum(c[il*x[i],1); // BB

/7 BB A7 I Numerical Optimizer 7D OMAILAER T 7 4 IV .sol D
// ZHDRGE

// options.outfilename = "nuoptout";

// .50l D7 7 ANV & BT B a1 213K O &9 12
options.outfilename = "_NULL_";

// W& 5

options.outputMode = "silent";

// EEALDELT

solve();

/] x DNEE cC++OENNIZY v T

int lenx;

37
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38 £4% SIMPLE EFILE RSN\ ZDEELIELE]

int* indx;
double* valx;

x[i] .val.dump(lenx,indx,valx) ;

if ( lenx != narg) {

return 99; // x[i] DFEBEO K E W narg L %5 (F—F I XFEDH D)

/7 BIBUZERE

int it;

for ( it = 0 ; it < lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];
// indx[it] 11,2, ... narg BN T, 1 %5

// BRBIEAE O E

xfarg = result.optValue;

// indx,valx (& dump PIEBCHUE I allocate SN LD T free LTHK.
delete [] indx;
delete [] valx;

}

// BB AT A Numerical Optimizer DL T — I — F%& R,

return result.errorCode;

COA YT 2—=A VLA, ETMET U T T ABKRTI D2 ERT 5 EHWRETT. £
HFRIFER L HGNIC L S FTICZDOETITEMENTW L 2 EI24) 9. Simplelnitialize() d
I— VX DL, SimpleClearBuffer () ® I — )V X O FjIHHEIN{ }TL K 2 ENH ) F3. SIMPLE
DTV s b (Set X Element) NHEFIEL, ZOHHI{ yOH TV E . SimpleInitialize()
Z#I—VEFICSIMPLEOF 7Y =7 FaEE LTHHT S, Bk ofFEil{3D4 T SIMPLE ®
TV VEBESTALENRII LD ET

412 EFIWERESA/NDI—IL (VC++)

K13 knapsackSolve & C++ TCIFUNH L TWA AL YV —F V&l LE 9. 22T, F2EEN
B2 Ty 7y 7 M

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



4.1 VC++hi54 73U (SIMPLE €EFILE RS A N\ZDEE LKL 39

BIBEEDORE . c=6 8 4 3 4)
[IESFRWALEY g a=(4 2 3 6 7)

OEEHFOLRMEEZ 12056 30 DM TE2T L) 2WEYZ2FE9. TOV—F b 7ud =7 b
noClass [ZEMEINTWVET.

main.cpp

#include <stdio.h>

// main(Q) O TI— VT DiRELTHEE (RELTATFY)

int knapsackSolve(int narg,double* aarg,double barg,double* carg
,double* xarg,doublex farg);

void main()

{

/! BEDT—%

int narg = 5;

double aarg[5] = {4,2,3,6,7};

double cargl[5] = {6,8,4,3,4};
double xarg[5];
double barg = 20;

double farg;

int errCode;

// barg &AL E 7% A5 knapsackSolve TR DKL I— VT 5
int ib;
for ( ib =1 ; ib <= 30; ++ib ) {
barg = (double) ib;
errCode = knapsackSolve(narg,aarg,barg,carg,xarg,&farg);
printf ("errCode=%d b=lg obj=lkg ",errCode,barg,farg);
printf(" x= ");
int i;
for (i =0 ; i< narg ; ++i ) {
printf("%1.0f ",xarglil);
}
printf ("\n");

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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£4% SIMPLE EFILE RSN\ ZDEELIELE]

N %I knapsackSolve() & ¥(PE > A 7 2 Numerical Optimizer DF 4 75 ) L) v 735k
O—FEIV2—=APERTEET. VC++DA=2—D [FuV s b 5 [RA¥—=+T7 v 7 70
Vxr MIRRE] ZEY, ROXHIZZoTuv s FEERLET.

‘4 nuoptvcapp - Mi

isual €

I (L) E|EE) Fa) | FOTTHNP
SR = - N

- [T useSolvel Po4
- 21 useSolveQP

m PPEEEDEY T
i s j
l_l —_ -t aia
W, od Y1 —%-37 'nuopty

S - Gl cil
‘i.l > [2 loadmodule 5
"M [ noClass -
i

=,

N

DN T VC++GUI DFELT % #IR

| F/tw5(0) [Y=IUT) D1 EIW) ALT(H)

.

)
55 ZAEM(C)...

LY —ZIHE(R)..
FULIREDEM(W)...
BRFEROEMN(G)...
FLAAT 1 LS5 —(F)
TATOIF I EZERO)
JOzx 4 +OF>0—F(L)

EILR(@B) /(w4 (D)

W—ILT) =B

YU1—33OBEIFT(S)

SE(F)...
AE—bFwF FOTIHH
Oz x4 MGFEE(S)...

o 2 F2(W)
7/ Cw L7REA(S)

FIFHX). .

KD L) WD ROENET.

Tl S L THEBH) h
JOrRICFE v F(P)...

Ctrl+Shift+4
Shift+Alt+A
[ZEE(A) m
3
Fo
Ctrl+-F5
Ctri+AlE+E

errCode=0 b=1
errCode=0 b=2
errCode=0 b=3
errCode=0 b=4
errCode=0 b=5
errCode=0 b=6
()
errCode=0 b=26
errCode=0 b=27
errCode=0 b=28

errCode=0 b=29

obj=0

™
1

obj=8 x
obj=8

™
]

obj=8 x

0
0
0
0

0000
1000
1000
1000

obj=12 x=01100

obj=14 x

obj=25
obj=25
obj=25
obj=25

SIMPLE #&f&i~ =217 )b

X

X

x=

X

11000

11111
11111
11111
11111
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42 UNIXIRSAT3SYU (SIMPLE EFILE RS\ LIELEI) 41

errCode=0 b=30 obj=25 x=11111
BAT S B F—2 LTI ZEw L.

m UNIX EES < FS5U (SIMPLE EFILE RS A INESEE LIEULE)

42.1 EFILFEESA/\DECE (UNIX)

W%, SIMPLE Otk 2 FIH LCRHEZ AN, KfE, oM hzir) FhE (7 v74Lv 2 b
YD MIP.cc) TT.

MIP.cc

#include "simple.h"

//

/Ty Ty JHE

//

/7 518 S 0N BB AT

int MIPsolve(int narg,double* aarg,double barg,double* carg

,double* xarg,double* farg)

//
/] VAT AOMEL (CNFTEHRLZVATLAEZ YT, LI SIMPLE DiEiR)
//

SimpleInitialize();

Set S;

Element i(set=S);

IntegerVariable x(name="{EX7Z I )L
,index=i,type=binary); // BEHEH

Parameter c(name="fliffi",index=1i);

Parameter a(name="HEH&",index=i);

Parameter b(name="FFZEE");

N

Objective obj(name="#&Mifii", type=maximize) ;

/] BIBIST— 5 %i%E
// (B3> AT A Numerical Optimizer/SIMPLE ¥ =z 7 L% &)

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



42

SIMPLE #&f&i~ =217 )b

£4% SIMPLE EFILE RSN\ ZDEELIELE]

a.readD(narg,aarg) ;
b = barg;

c.readD(narg,carg) ;

0 <= x[i] <= 1;

sum(al[il*x[i],i) <= b; /7 WIS
obj = sum(c[il*x[i],1); /7 BB

// BILT AT A Numerical Optimizer 75 DIBAILAER 7 7 1 IV .sol D
/] I DRRTE

// options.outfilename = "nuoptout";

/! .sol D7 7 AV Z PIHIS 2 A ITIERD & 9 123
options.outfilename = "_NULL_";

/7 W% B %

options.outputMode = "silent";

// BEALDELT

solve();

/! x DNEE cC++DEEHNIZT 7

// (BGPL Y AT A Numerical Optimizer/SIMPLE ¥ = 7 V% ZHi)
int lenx;

int* indx;

double* valx;

x[i] .val.dump(lenx,indx,valx);

if ( lenx !'= narg) {

return 99; // x[i] DFEBEO K E W narg L 8% b (F—F I XFEDH D)

/7 FIBUSEE
int it;
for (it = 0 ; it < lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];
// indx[it] & 1,2, ... narg ZDT, 1 %5[<

MRS NTT FT—FHIEVRT I



42 UNIXIRSAT3SYU (SIMPLE EFILE RS\ LIELEI)

// BHBEBAEOBE

*farg = result.optValue;

// indx,valx {& dump PIEBCTHIE IC allocate ENAH DT free LTHK.
delete [] indx;

delete [] valx;

// BIE Y AT A Numerical Optimizer D LT — I — FZ& kg,

return result.errorCode;

43

CDOFHE (MIPsolve) IEMIENZ7-TC, HILWF—F 2B LIV AT AZER LIEST Z & 20
WRELTBYVEITOT, PHEPKBIALEEERLAEETVONER2 7V TTAHLEXHY Y. F

I FTAHIZIET I TIT> TV D L) ITHRMIC SimpleInitialize() # I—IV L 7.

422 EFIFERFSC)IXOI—)L (UNIX)

%1% SIMPLE Dtk % &t Tt X MIPsolve 2 I — V¢ 5 X £ Y TT.

useSimple.cc
#include <stdio.h>

#include "simple.h"

// BE (LH)
extern "C" {

extern void secini();
}
// SIMPLE CEN7-fd b Tt X

int MIPsolve(int narg,double* aarg,double barg,doublex carg
,double* xarg,doublex farg);

int readData(FILE* fp,char* filename); // 7 — % Zindr

int main()

{
//
/7 DU LZH (RIE)
//
secini();

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



4 A4S SIMPLE EFILE RSA /N ESHE UKL

SimpleInitialize();

int narg = 5;

double aarg[5] = {4,2,3,6,7};
double cargl5] = {6,8,4,3,4};
double xarg[5];

double barg = 20;

double farg;

int errCode;

//
// varg ZZALZE LA LEIL T A T A Numerical Optimizer %
// BB LI—VT D
//
int ib;
for ( ib =1 ; ib <= 30; ++ib ) {
barg = (double) ib;
//
/] VAT KDERE KR
!/
errCode = MIPsolve(narg,aarg,barg,carg,xarg,&farg) ;
printf ("errCode=%d b=Yg obj=kg ",errCode,barg,farg);
printf(" x= ");
int 1i;
for (1 =0 ; i < narg ; ++i ) {
printf("%1.0f ",xarglil);
}
printf("\n");

//
// SIMPLE DMEFEL TW 5 static Ny 77D )7
//

SimpleClearBuffer();

SIMPLE #&f&i~ =217 )b
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42 UNIXIRSAT3SYU (SIMPLE EFILE RS\ LIELEI) 45

return O;

}

SIMPLE % itk L 72 Fft & 2 M-5354 1218, secini() & SimpleInitialize() #M-RUEHNH Y F
T 22T, F—F 77 A NVEGAATTIZ C++DEFNC T — 7 2 2% %E L T MIPsolve % BHITFA T
WETA, UTOIIICLTCTF—F 774 VEiGARATBLIELTEET

char* filename = "c:\\temp\\data.dat";
FILEx fp = fopen(filename,"r"); // 7 74 V&<
readData(fp, filename); // T — %

fclose(fp);

IHTBHE, F=FOEHMENBI Ny 77 ICEZONTET. BEAONAT—FIXSIMPLE+ 7Y«
7 NCH L4RT (name) #2473V 22 FeRBL, BSHICHEARAEINTT.
BIZIEF—% 774 VHIZ

param = 2;

EWVIHRBEADH B E, LI

Parameter a(name="param");

EVIEFILE>Tall2UASRE Y. FALS O BHMEIN A, 20T TET—7
DNENRASHET. FIZI,

Variable v(name="param");

EVIHHEEDVDNL, vIZb 20MASINET. KED SimpleClearBuffer () (& SIMPLE 23r#E L T
WBAYTA v INy T D7) TERITIMATY. TOI—NVEfro7ztklE, I—NVEITIEITE
F#L72WD%BSIMPLEAY 7V 27 FONEDSHT LI LIITE LR RERDDIZ, TakAD b
AAEYFHEMOT LD TETT.

423 FTHADEMEREEDRT (UNIX)

3T, ZOH YTV I — F useSimple.cc, Mip.cc PHOH— FETV 22—V EERL THEITLTAZE
Li9.

prompt’% make useSimple

prompt} ./useSimple

EITHLEY. EfrSEL L,

errCode=0 b=1 obj=0 x= 000 0 O
errCode=0 b=2 obj=8 x= 01000
errCode=0 b=3 obj=8 x= 01000

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
errCode=0

errCode=0

b=4

b=5

b=6

b=7

b=8

b=9

b=10
b=11
b=12
b=13
b=14
b=15
b=16
b=17
b=18
b=19
b=20
b=21
b=22
b=23
b=24
b=25
b=26
b=27
b=28
b=29
b=30

obj=8 x=01000

obj=12
obj=14
obj=14
obj=14
obj=18
obj=18
obj=18
obj=18
obj=18
obj=18
obj=21
obj=22
obj=22
obj=22
obj=22
obj=22
obj=22
obj=25
obj=25
obj=25
obj=25
obj=25
obj=25
obj=25
obj=25
obj=25

x= 0
x=1
x=1
x= 1

x= 1

1
1
1
1
1

100

000

000

000

100

x=11100

x= 1

1

1

00
00

£4% SIMPLE EFILE RSN\ ZDEELIELE]

EVHIPELENRTET.

SIMPLE #&f&i~ =217 )b

FATIR LT —FITHIET 5y 7Yy 7 BEORITHIG L TWET.

MRS NTT FT—FHIEVRT I



75 A%2ER L THIS % 5l

RIETHATHDH SIMPLE 12 & o TRl L2 EF V2 70275 A 0—F8E L CTIROH§ T30,
FIBHMEIEE TV Z €T V7 5k SIMPLE CTitib L 9. KICZORER A & B G € 7V i)
BT 5 C++D 7 FARERLET. 2—HF TV FATREDC++D I FADF TV 27 Ve EFT
LHZlIiZkoT

o F— ¥ D ik A

o LD FAT

o R OPMEDRRE

o IR BT 5 DO IR
REOBEEFEBLET. 77 AF 7 V27 MALIIMV L TW23 DT, HEOMEL O &DODH
Ty 5 NTERIET 5% EOBIENWHEIC R D 5

e VC++

V) a—33 Y nuoptvcapp D 7Y =7 b
loadmodule
WEDA Y E T 2—=AEHWTFy Ty 7MEEZRL 7077 A6TT

4 [J1 loadmodule
b GH SEBATERE
¢+ driver.cpp

¢+ knapsack.cpp
|n] knapsack.h

¢+ main.cpp

e UNIX
UNIX i{TIE, SIMPLE DEF VBN S C++D 7 5 A AR LT, ZIRETHME vy
MEOETFT VI L TERIEZIT) T & (FI4N) 2ERT A0 28 LT

774NV
(B> A 7 2 Numerical Optimizer DA ¥ A b — VH5HT)
/userapp/useClass.cc
/QP . smp
DAY E T 2=, TIIHR=FTIFy b7+ =201 12H 5D LHIZ, —#H® UNIX/Linux ;D75 v b7 4+ — ATl R—

FERTHED TEA.

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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/knapsack. smp

BIDA Y5 72— AT RGETHIE, +v 7Yy ZEZH 707 5 A6TY.

VC++ilT7 4 75 ) % B Jid

5.1VC++MiZ 4751 (SIMPLE EFNVitilkHh 527 7 2 &2 LCHIHT B6) ~
UNIX [T 4 751 & BEVO X

52UNIXWiZ 475" (SIMPLE EF IVt 5 7 I A% AR L CHAT 261 ~

BHEA L 723,

m VC++ES 4TS5V (SIMPLE EFIVERtH'S 45 R #4R; L THET 36)

51.1 €5 (VC++)

RIRTTATFMEIDOT TN r—va vOLERAEF VLR TYT. BHEDETFIVERLRD
DX, 8T A—F DEFHHIC required L V) F—T—=FBH AT LTTH, TZNEZOH/EDH -
7eT =8 % C++ORFN P HANTHILEZRLTVET. ZOMIBEHFOET VIR EFHLTYT. 2
DB TIEZDETIVAKD & 9 7 knapsack.smp &\ 7 7 A VIR SN/ DL LET.

knapsack.smp

//

/] F v Ty 7 RE

//
Set S;
Element i(set=S);
IntegerVariable x(index=i,type=binary); // HEEZEH
Parameter c(index=i,required);
Parameter a(index=i,required);
Parameter b(required);
Objective obj(type=maximize) ;
VariableParameter d(index=i);
obj = sum(c[il*x[i],1); // HIBEE
sum(alil*x[i],1) <= b; /1 WIRIZA

DT 74V

(B> A 7 A Numerical Optimizer DA ¥ A b — VIHT) \samples\app

WZHbzip 7 7ANMIIEENRTVET.

SIMPLE #&f&iR~ =217 )b B NTT T—58IBY T L
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5.1.2 genClass ®3d—)L (VC++)

HIfiOETVIEZDOFEETIE C++THHTE LB TIEIH ) HAD. genClass &) IX Y N%
HWTEHT 5L, T 527 7 AE S (knapsack.h) &7 F ADFE% (knapsack.cc) HYHBIARL
INE9.

ROR=VIZHET L7 7 A VORBREZRRLEY. 2—Hi3E§, €7 » 7 53l SIMPLE % /i
WTETIVRIBRZIT\, genClass 12L& > THr FADEHE  HEVEKL, 22— TarIarbZh
fEVET. EFTNVEFHETAEAICE, 2 LTHEKRENAY 5 AEE (F knapsack.h) &4 ¥
JNV—FLT, 77AFXTV2/  eESLET. SOV IFIRAFTT V27 POAYNE@ELT, L1—
FIXHSD C++7 177 A ([d knapsackSolve()) 7B I DETNIIT— ¥ RfF% AJ (print (),
dump()) T AEIENTREICR D 7.

FEIATWROEROBNIE, FIFEHBER SNy FRAFEK e a3V, V7 LET. THL
THAM EN7Z SIMPLE 7 5 A TH, /AR THAMN 2 LA TE ¥, /27 L SIMPLE
DI AEFMMT HIZHK->T, T—=FOT707 T L0 LMHETIC SinpleInitialize(), EEZIC
SimpleClearBuffer () & A B ZIFO M T LELH Y T3 (T 51 SIMPLE 2B ICFIH$ % 5Ll
FIROTELR L FRBULEEE 2D F3).

DY I ADEEONE 2 L —FIEEERT 2 LEEIH ) A,

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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SIMPLE {2 & % & 7 )Vaik
(knapsack.smp 7 7 4 V)

ax v

genClass
CH+il L 57 9 A EH EFNVOIT Y b — LR
(knapsack.cc,knapsack.h) (knapsackControl.cc)

HH Y AT A

Numerical Optimizer

5477

2—FTET TN

‘ a4 ) Uy ‘ knapsackSolve ()

L/

FEATIA

genClass DIENI DOS 74 ¥ Ky 7a s 7 7o

> genClass knapsack.smp

& LE7. genClass (P X 7 A Numerical Optimizer 2531t 9 52 —7 4 V) 7 4 —T, T OHELT
D7zDIIHBREELEE L 2 ) £, FEHIC O W TIZEPE >~ A 7 2 Numerical Optimizer/SIMPLE <
ZaTWVEZRLTLZE v, LT 2% knapsack. smp (245 % genClass DFEATHI T .

C:\Program Files\Mathematical Systems Inc\NUOPT\SAMPLES\app>genClass knapsack.smp
genClass.bat Ver *.*.* for MSI Numerical Optimizer
Copyright (C) 1991 NTT Data Mathematical Systems Inc.

Build with Microsoft Visual Studio 2010 Express on 64bit

CONETZ OBKBETHE T IVIIHINT 5 7 T AT L FHED genClass FHEH) L 727 + )V 5 IT1E
EhEd.

knapsack.h knapsack.smp (CX BT 5 7 T A DEFHK
knapsack.cc [/ 7 9 A DFE%E

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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knapsackControl.cc FIH A Y~ 7w

7 7 AD5EF (knapsack.h) &, ZOKIEEMEIS L TEELZITI I PE—VFHE (C++D
I—F) ORTEIEZTOMICLTA Y I V= FT L8N HY ¥, 77 ADFLE (knapsack.cc)
ONFIETEE L —FPRERTL2LEEIH ) THAD, FITERLERT 2B —FoTur 7 a1
QUNAN YT THLENDY .

V) 22— 3 ¥ nuoptvcapp D 7Y =7 b

loadmodule

NIDA I T 2—AEHWTHy 7Ty VMEZHEL T 07 T A6TTH, genClass THBEI N7z
F%¢ (knapsack.cc) &7 7 ADEF (knapsack.h) ZEBIMLTWVWET.

CCTCTHEESEHY I, ARSI N7z knapsack.cc iZ7H Y =7 MBI A knapsack. cpp
PR ZEBELTL2ZEW. 29 FTHIEITED, VC++D GUIDBRIIZ LY, TDT 7 4 VA CHsr
DA—FTHLLAREINDIIITHDET.

2 [7] loadmedule

ad ‘5'1‘31@#@{% genClass THEEIN/ZT7 7 1V
Eﬂ driver.cpp (knapsack. cpp (& knapsack.cc
1 knapsack.cpp

DHWEERT2DD
] knapsack.h LR LRI D D)
¢+ main.cpp

knapsackControl.cc I& knapsack.smp TEFK L7227 T ADFHHEOH » 7 uridishTng

T. ZOI—- FR—ERBELFETETIEVIBDOTT. ANF TV bbb 77 ADREITIE
ZHELHA 7Y 27 POESEFEPNTUETOCT, 77 AOFHAD I — FEBKIZIZZE LY
9.

knapsackControl.cc

#include "knapsack.h"

void simpleControl()

{
Set S;
Element i( set =S );
Parameter c( name = "c", index =i );
Parameter a( name = "a", index =i );
Parameter b(name = "b");
System_knapsack si(c, a, b);

}

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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5.1.3 K541/0 (VC++)
TIIZDETNVEHSPHDO C++7 R 7722 8EMHLEL L ). ThiE 7oy 2y MIEMSINT
W5
driver.cpp

&9 7 74 )VT, knapsackSolve &V ) AHDFHETY. TOV—F DA ¥ 7 x—RFAJ]
LT, Fy Ty 7EEOET VO

Parameter a(index=i);
Parameter b;

Parameter c(index=i);

WY F 57 —% (aarg, barg, carg) #525L

Variable x(index=i);

YT BLEEHE (xarg) & HWBEL (farg) ZRTEVHIDBDTY. FIANDIDA ¥ Tz —
AFHEIZFE L TIBETE 20T, XY F#ZAa— FMEEAWERICZ ) 7.

driver.cpp

#include "knapsack.h" // 4 Y7 NV—FEE

/!
/1 F Ty 7 RO K
/1
/1

int knapsackSolve(int narg // MDA X
,double* aarg // ¥ a
,double barg // #REb
,doublex carg // #R¥c
,doublex xarg // fH~NZ7 MV (x)
,doublex farg // HIB%
)

/7 AL
SimpleInitialize();
{ // SimpleInitialize() DI — VDZRIFI{Z I} 2
/) B O 7Y 27 b
Set S;
Element i(set=S);
Parameter b;

Parameter c(index=i),a(index=i);

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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}

VC++iRS TS (SIMPLE EFIVECEN' 5T S RZ4ER U THIFAT %61)

// cEAZMPHLH O T — 51252 5.

b = barg; // AHTIEDFEEMRA

c.readD(narg,carg); // BCHIAH SIMPLE DA 7Y = 7 bANDF&
a.readD(narg,aarg); // BCHIA S SIMPLE DF 7Y =7 MADi%

//
// knapsack Fnﬁ%@*ﬁg
//

System_knapsack knap(c,a,b);

int len;

int* ind;

double* knapx;
knap.x.val.dump(len,ind,knapx) ;

// knapsack [ ® x % ¢ DALY TH % knapx [JFHE

/1 RE R BHNZ e

int it;

for ( it = 0 ; it < len ; ++it ) {
xarg[it] = knapx[it];

}

xfarg = result.optValue;

// HEYBEUE % B % 5 ¥ 722 J5 1 (asDouble() T W HE)

/] AR FIROWIE

delete [] ind;

delete [] knapx;

// SimpleClearBuffer() M I — VDR ZITH L 5.
// #&T L

SimpleClearBuffer();

return result.errorCode; // LT — 33— F%& K7,

53

SimpleInitialize() & SimpleClearBuffer () | SIMPLE % #JH L 7z LD Hxw) &

(g E

a—VTY. FEELOBHICXY), Simplelnitialize D I—)L X D4 &, SimpleClearBuffer()
D=V EYHENZ{ YTLLBLEDNH Y EY. SIMPLEDF 7Y =7 b (Set X Element) DHF I3,
ZO{ IORTITVE . SimpleInitialize # I—IVEFICSIMPLEDF 7V =7 MBS L THH

L7256

SIMPLE #&f&i~ =217 )b

HEVZZDOODOHNTSIMPLEDF 7YV 227 V2 BETAEETHIS -4 FTT

MRS NTT FT—FHIEVRT I
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FHE X OHT LT System_knapsack L\ ) 7 T ADF TV 27 bknap ZEHFLTVWET, Th
A% knapsack.smp &V ) ETNEBICHIET A7 FADF T 27 NOEFTY. TOTUTTLD
JEHHD

#include "knapsack.h"

NZDETFNVERZREEGELT 74 VT, EF )V knapsack [CHIET 57 7 AZFHT ALE LA
YIN—=FRTLLEBHY .

—#IZ NAME. smp 7 A E 7 )VIZIE System NAME &\ 9 7 FAASHIG LET. 7 T ADERT 71V
NAME.h {213 System NAME DERDPHEPNTWET. D72, System NAME Z T 2 BIZIZL
NAME.h DA ¥ 7 Vv— FHPLETR D 7.

7 I AEEDOHTSIMPLE # 73 = 7 b % required L\ ) F—7— Fff & T

// knapsack.smp O H!
Parameter c(index=i,required);
Parameter a(index=i,required);

Parameter b(required);

DEHICESLTVLDT, MOHLHOFHRE CHMAICES L2 ELHOL 7Y 227 b

// driver.cpp DH
Set S;
Element i(set=S);

Parameter b;

Parameter c(index=i),a(index=1i);

2

b = barg; // AN TIEZFOFTENAA
c.readD(narg,cary); // FCHIIZ readd ZH\2 5.
a.readD(narg,aary); // FCHIE readd # HH\ 5.

ELTERBRE, YATAF TV b knap DEF OB

System_knapsack knap(c,a,b); // knapsack [ D Kf#E

DEITFELTVET (ZOFIEIITETIVH, required W) F—TJ—FIETEELF 7V =
7 MOSHBUEIZIE O E 9).

5.1.4 C++BE#HhSORUHEL (VC++)

driver.cc TEFE S 72 knapsackSolve {70 Y = 7 b noClass IZ& F LTV 5% noClass.cpp &
F—DMARTTOT, 7BY 22 PnoClass DAL YV —F V2 ZDFFfH) LA TEET.

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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4 [J1 loadmodule

bl SEMTEREE
¢+ driver.cpp
¢ knapsack.cpp F—DbDONPFHTE S
|h] knapsack.h
¢+ main.cpp
4 [J] noClass
b SHEMERE
¢+ main.cpp
¢+ noClass.cpp

A—0f Y%7 2—3% |

VC++DAZa—® [FaTz27 b b [AF—F 7y 7 70T 227 MIKRE] 2R, RO X
Hlczosavary FEEIRLET.

%) nuoptvcapp - Microsoft Visual C++ 2010 Express
IFTIF) \|EE) F|RV) | FOZzHHP) | ELRB) FIwd(D) Y—IT) D FI0

Pl S e @ g v FSADEN(C)...
-, v — MBER)
YU1-33> THRA- v | ¢ 20 PR
= e =] #FUWRBDEMW)... Ctrl+Shift+A
= VU1—23> nuopty = FEFREOEN(G)... Shift+Alt+A
> QA Ci FLWI1Le—(F)
’ ‘-:‘.gloa;mm”'e R TRTOI7ILEERD)
gl noClass
- [Z1 useSolvel P64 JOZx o D7 20— F(L)
» [ useSolveQP YU1—-33>OBRF7(S)
SE(F)...
A&—bFywF FOZTH MMOEERA) &
Oz % MEFERE(S)...

DN T VC++GUI DFET % 58N ¢

|7/ H(D) [ UIUT) T4 ESW) ALT(H)

51 2 KO(W) b
b T ATEEE(S) F5
P FI AL TEE(H) h Ctrl+F5
& FOERCFIvF(P)...

FFHX). . Ctri+Alt+E

$5E, 7OV b noClass DHJJEFH—OHIESNT T,

5.1.5 VisualBasic hSOREUHL (VC++)

FA4 75 ) ER45r% DLL 29 5 & —#%IZ VisualBasic % ED T 7V r—a VI SERI LN TE S
3. Fuvzr FALEFR—D S A4 NV —F V2o TDLL 2%k T5A 72y 27 FTF.

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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4 Zhdl
: g FHEMETEFEE R
¢+ dlimain.cpp
¢ driver.cpp

¢+ knapsack.cpp
|n] knapsack.h

DLL ® AV [1& 7% % knapsackSolve() & I— IV § bV —F Y ZERTHELUTOIHITHD 7.
DNV —F VX AJ% knapsackSolve |Z{ L C—RE2 I L W) BIERZITVWE T

dllmain.cpp

#include <windows.h>

// nuoptmain() OHTI— VT LEELTHE (R#ELT A 77))
int knapsackSolve(int narg,double* aarg,double barg,doublex carg

,double* xarg,doublex farg);

// VB »BIFENS pLL DAY [
#define EXPORT __declspec (dllexport)

#define FORVB _stdcall

extern "C" long EXPORT FORVB nuoptmain(
long narg // (YA X
,double* aarg // N7 M)V a
,double barg // N7 MV b
,doublex carg // N7 MV ¢
,doublex xarg // X7 MV x(1J))
,doublex farg // HIYBIEE (D)

int errCode = knapsackSolve(narg,aarg,barg,carg,xarg,farg);

return errCode ;

DLL ®F /8y 713

e DMF LN

o BEMHZ 2 LB T 7)) T LBEEREIET S
Y, WHLZEPLZWOTEYI—DX A YHETI—NV§50— FET 2— )7 ETHIEZ MR
L720%, DLL 2352 L2 BEIOLEF. DLL ® A A ¥ OE S JiEILEF O Windows 7 7Y
r—vavERMETYT. 22T, ER L7 DLL % Excel ® VBA 225 23—V 562 RLETHOT

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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CZ T VBADSIFEINS Z L %Hifts LA2ES (Lstdecall) &74oTwE 9. 3, DLL 21EK
LEL:Y.

Fuy s b [dill] 2@RE, VC++DAZ2—D [FaVz s b S [A¥—+Tvy 7 7udx
7 MCEE] #ROET.

F7TI{F) ®|E(E) FERV) | FOZTLRP) | BILEB) FTItwH(D) W—ILT) 2> FEo(v
Pl el S @ 6 s ISAOBENC). |

- Ay LW —2LMEN(R). ..
Va—23 TR - i -

| & = FULIEEDEM(W)... Ctrl+Shift+A
3 VU1—23> nuopty = EAFREMSING)... Shift+Alt+A
> A dil Ci HLLWI1L5—(F)
: -:.: LT;;”ST“'E B IARTOI7ILEER(O)
» [T useSolvel P64 Oz 4 boFO— (L)
- 21 useSolveQP W1 —23 DB A7 2(S)
SEE(F)...
A5—1TyT FOTTONRER) |
JOZ 145 MIFEEEE(S). ..

WIZ, [7a¥z7 ] A=z2—25 [diOYILV ] #58IR$T 2L, DLLAERSNET.

i YUa—332OEILR(B) F7 B
Vg —Z3 DU EIRR) Ctrl+Alt+F7
Vo —Z a3t —2(C)

# dil @EILFU)

dil DUEILF(E)

dil @4U—4(N)

FOzT o ma ) b
0w BILB(T)...

Bl R~— 7 —(0)...

TWE, ThEY) Y27 LTHEITTSH VBAHIOBREZITVWET. ZODLL ZitARAATETT LY
TVT T r—3a vk

(B > A7 A Numerical Optimizer DA ¥ A b — V) \samples\app {2 % zip 7 7 1 WV & iRl
L7123 % dl1\dllsample.xls

TY. [R7BZ6MIT5H] T, 2OV T 74 VEFME, VisualBasic T7 1 ¥ Z [ < &, Sheetl
WCRKRD L) e a— FHRFEPNLTHET. ZHEY— 2567 — % ZHAI - T nuoptmain & T — b
T53—FTY. Tk DLL O S 2 TT CEIBET 7714 7R OBRETT /Ny 7 % B#iRT
% & ZOWGFICDLL 2ME SN FEF). C++D int i& VBA ® Long #1Z, double I3 VBA ® Double %
WEhZEhofic LE.
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Sheetl I2&FNHT— K :

nuoptmain & JA—JL Y 5

Private Sub execbutton_Click()

ChDir ThisWorkbook.Path
Dim a() As Double

Dim c() As Double

Dim x() As Double

Dim n As Long

Dim obj As Double

n = Range("B2")

ReDim a(n)

ReDim c(n)

ReDim x(n)

For i =1 Ton

a(i - 1) = Range("A3").0ffset(0, i)
c(i - 1) = Range("A4") .0ffset(0, 1)
Next i

b = Range("B5")
code = nuoptmain(n, a(0), b, c(0), x(0), obj)
Range ("B7") = code

Range("B8") = obj
For i =1Ton
Range ("A9") .0ffset (0, i) = x(i - 1)

Next i

End Sub

FATSEDHIE, V7 ERITIVLENDHY T, T TIVOREETIE Excel 7 7 dllsample.xls
ERU 7+ VT2 5D Release 7+ VFHIZ, dll.d1l BSHAHAICIELLSEEL ¥, d11.411 &
Wit %2 H3 2 8541%, Modulel O FREEZ I L $4

DLLOEE :

Declare Function nuoptmain Lib "Release\d1l1l.d11l" Alias _

"_nuoptmain@28" (ByVal n As Long, ByRef a As Double, ByVal b As Double , ByRef c As
Double, ByRef x As Double, ByRef f As Double) As Long

Iy — MRS TRY Y25 & DLL OETYTONET. UFidZoa—Fe2flis/z77
Y r—3 3 Y OEFHTT.
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B bicrosoft Excel - dilsample s
|E) ZrA e REE ETW BAD BRQ VD T80 SaookWd ALFH NUOPT
Ded|8RY|smr s = &= » 502 |maw - @,Hmspjvw -1 - s o ===
- =|
a | 8 [ ¢ [ o T € T Ff T @& [ #8 T 1 T 9 T & T 1

1 |AAR

2 |FREY 10

3 | EE 3 2 2 5 d] 1 2 1 7 5

4 |22t 6 2 1 1 1 5 [ mrdoRrshan ] e

5 EE&5t0 LR 15

6 |ihh
| 7 | o

3 24

9 1 0 0 0 0 1 1 1 1 0

10

11

12 . .
= BBLET = Ay EMTE )
14

15

5.1.6 GUITRZ4/\ (O kO—-LIL—F2) » WINAPI ZFIFHT 2 (VC++)

smp ETIVT 7 A Wi

%hhhth #include "C:\mysrc\myheader.h" %%%%%

VI TR BDIFETFNVET Y PO — LV TCHBIZZDA V7 V— Fh b T 5.
COBREERMS L, MZIERDEIIZ, WINAPL ZEFVERPICHWAZ ENTEEY. KRDOE
7 Vit WINAPI (getdate) ZMH\WC, B2 ERT5H0OTT.

WINAPI Z FIUL\ 56

//

// BEZ: 1p (REILOFETHMNZERT D)
//

Variable x;

Variable y;

/7 HI9B%

Objective cost(type=minimize) ;
cost = 180*x + 160x%y;

/7 Hl#)

6xx + y >= 12;

3*¥x + y >= 8;

4*xx + 6%y >= 24;

/] RO ETHR

0 <= x <= b;

0 <=y <= 5;

char* getdate(char*);

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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char chrTime[128];
printf ("%s\n",getdate(chrTime)) ;

fflush(stdout) ;

Y%%hs% #include <time.h> %%%%Y%

// cr+DBIBDE
char* getdate(char* chrTime)
{
_strdate(chrTime); // mm/dd/yy J6aXCH At % SCHFNHEMN

return chrTime;

IEEN UNIXEES 175U (SIMPLE EFIVEN'S 55 R EEMU THAT 361)

5.2.1 FlEDOHE (UNIX)

ROR=VIZHET L7 7 A VOBRKRZEIRLE Y. 2—¥IxE9, €7V 755k SIMPLE &
WCTEFNVEERZITVWET. EFVIRBTEZD, TONEE smp L WIHILERTO7 74V (Blz
I¥ model.smp) IZHGHAL £7.

K12 genClass &\ 9) I~ ¥ K& VT model.smp 22556 T 527 5 AEF (model.h) &7 T AD
FH (model.cc) *HBAKL T, T—HFIIZONEFZERTILEEIH) TEA.

)L THEKENZZ T AES (model.h) 4 Y7 V—FT5ZLICLoT, 2—=HFD7Tar I LM
LIDETNWIIRLTT—=F2 ALY, RKFEZH/RLEZD (solve)), EZHII LD (cout<x,
print (), dump()) T AIIENWHEIC R D T 5.

FEITRROER OB, BIZEHBER SN2 FRAFEEE a4V, Y2 LFET. 291
THER SN/ SIMPLE ® 27 7 AMIETS, MBITHHMATLIEATEET. 72721 SIMPLE
D2 I AEMHT HIHN > T, 2=FO7u 77 L0000 LEEZFOHTLESIH ) 3 G
MlE el L E9).
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SIMPLE {2 & % &7 )Vitak
(model.smp 7 7 4 V)

a<w v K

genClass

TN

N~ CHHIZE B2 T AR S EAN-R =
(model.cc,model.h) (modelControl.cc)
B AT L -
*
Numerical ‘o‘
*
Optimizer 0‘.‘
54 75) R
‘0
‘0
»

o IV A I 2K BV 4

FATIEX

5.22 ZTXRETEREDHI (UNIX)

P TNT A4 LY MY OHFIZIZRD & 9 iR ZRETEREZ LR L7z E 7V 7 7 4 )V QP smp 7%

HoE.
1. EF NV OGEd (UNIX)

QP.smp
//
// TEHL 2 TR E I RE
//

/] G

Set S;

Element i(set=S);

Set T;

Element j(set=T), k(set=T);

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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/] INT A=2F

Parameter c(name="c", index=j);
Parameter Q(name="Q", index=(j,k));
Parameter cu(name="cu", index=i);
Parameter cl(name="cl", index=i);
Parameter A(name="A", index=(i,j));
Parameter bu(name="bu", index=j);
Parameter bl(name="bl", index=j);
/1 B

Variable x(index=j);

// wME

Objective f(type=minimize);

f = sum(c[j] * x[j1, j) + 1.0/2.0 *sum(Q[j,k]*x[jl*x[k], (j,kK));
/1 G

Expression constr(index=i);
constr[i] = sum(A[i,j] * x[j1, j);

culi] >= comstr[i] >= cl[il;

buljl >= x[j]1 >= bll[jl;

2. genClass D#EH) (UNIX)
ST, WEZOETIVELBRQP.smp 057 T AEREFEKZTLB LT 74V (C++DI—F) %
ERLET. 207207y 7 5

prompt’% genClass QP.smp

ELE7. genClass (IHI T A 7 A Numerical Optimizer % 4 ~ A b —)V L 72Bg55 T O AFA T
BAET—T 474 —CY. £992L, ZOKIMFBEETVIIHIET 527 7 AERE FEEH
genClass ZiEE) L7274 L7 PYI/ERSNE T, T IVD nakefile Tid I DEMEZ ARH
ANCRCAR LT E 9

QP.h QP.smp (ZHIBT B 7 T ADESR
QP.cc [6] 27 5 2 DFESE

QPControl.cc I ¥ hE—VFH& ST

7 7 AD5ES (QP.h) &, ZOKIMETWHEIIN L THEIEZAT) 2> ba— b Pfi X (Cr+Da—
R) ORTEBIEZITOBICLTA Y7 V= FTLLESHY ET. 77 ADFEE (QP.cc) DHNE
BB L= FDRERT 2LEEIH ) FREAD, EITERLEERT 5B —Fo T J 42
NN ) YT HLENRDY T

3BTV OMBOAR, K, ) (UNIX)
WA Z OBBLETHE T VAR T 28BIEOHBI TS, DITIEY > 7TV 707 F A useClass.cc 2 H T
O RETH R EICBE S 52 1T o TV A2k EM L2 D TY.
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BIEOH
#include "QP.h" //Z7 T ADEZRDA V7 v—F (W)

void simpleControl()
{

int len,i,*ind;

//

// QP DK

//

System_QP qp; // QP.smp XXT B2 FAF TV s b qp DEE & REILIEST

gp.f.val.print(); // QP.smp FDF 7 =7 FDFEIR
gp.x.val.print();

qp.constr.val.print();

doublex* x;

qp.x.val.dump(len,ind,x); // QP D x & C++DEHFNIZF >~ 7.

printf ("x(QP) :\n");

for (i =0; i< 1len ; ++i ) {
printf (" [%3d] %10.3e ",ind[i],x[il);
if ( (4+1) % 4==0) {
printf("\n");
}

}

printf("\n");

useClass.cc Tld simpleControl & 9 TP & OHIC GBI § 2 ESELR ST w
9. Fhd OAHNIIERETY.

FiXDORY T System QP L VI 7 FTADF TV 27 b gp EHF L TWE T2, THAQP.smp
W) EFVRBICHIET A FADF TV 27 POESTY.

— iz

NAME.smp 7 % E 7 )V IZ1d System_NAME &\ 9 7 T A DKL

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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LEd. 75 ADEHKRT 74V NAME.h 121% System NAME D EHZASEIPNTHE T, ZD720,
System_NAME % il § A BICIZL S NAME.h DA ¥ 7 v — FALEICR D 5

C, B LTER SN qp BT OHBEHE TV () 20d0lbLEY. DIFTiks
NEHHD=D [VATEAT Yz M LIFET. YATAFTT 27 MIHLT

qp.show();

L35 L, WMEOPHENFERENET (showSystem() LHIL). WICTVATAA TV =7 MEK
PIETH € 7OV ORI OV T T, — MR EIE LTUTAH ) 7.

System NAME D4 7Y =27 b s IZDWT s.x I NAME.smp F DA 7T =7 b x IZxIET 5.

EBHIC, sxE LTEBRENFT V27 MTHT S

fok -
EN print(), cout, dump()
BCHN DFE  readD()

L OBAEITEEOSIMPLE 2 7V =7 MIWT A0 E £ AEEICTRETT.
B 21X

qp.f.printQ);
qp.x.print Q) ;

gp.constr.print();

EghHE, FNENQP.smp DETIVHOD £, x, constr DIHAF/REINFE T,

1

0
&

774V FEECTIREE 2170 72OATHENICRBELOFETVITONET. £ 732D
(options.noDefaultSolve = 1) (Z& o> T, HEWICKEILOFETIITONLDZIHIT S
AT, TOHEITIE

gp.solve(Q);

ELTHISKREZIRL Y.

BTV —F » useClass.cc Tld, QP.smp DT — % (Parameter) 152 TWVEHAN, Z0D
Brlli&, SIMPLE D7 =% 7 7 A VONEFHBMICEESNET. 2L, €321
AVEBICESTT =8 77 ANVEGRAIATNY 77 ICEZTBLENHY 3. TOHEk
ZOWTIFRAEL 7.

Ko &,

gp.x.val.dump(len,ind,x); // QP D x & C++DEHFNIZF >~ 7.
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EfT) 2 EIEoT, ME CH+ORFICHEZHEEZH LTI ¥, SIMPLE TId—#IZ

(SIMPLE + 7Y = 7 1) .val.dump

WKEoTAHT V27 FEWINCHEEH T LN TELT.
4. EFNANDT—% AJJ) (UNIX)
ETNICT =Y ZRET 5 HEIR
A)SIMPLE D7 —% 7 7 A V& w5,
B) C++ DY # HILERET 5.
EWV) OB T
5.95—=% 774 VoFH (UNIX)
useClass.cc CTl&, QP.smp D7 — ¥ (Parameter) DXEIL 0 DHETITH T L ZhiftL LTnFE
. ZOHAICE, SOZOF=INSVATAFT TV 7 MEEKT AR AL VEIEICE
TT—=F T 7ANVEGAZIATNY 7 7ICEZTBLLLENDHY 7.
VAR A SIS S N B

readData(FILE* fp, char* filename);

GAhFMHE AT -V LET. fpld C D stdio.h THFEINTWE T 7 4 VEEEIKRT, Fikirite
T=F77ANVIIHIBLET. T aisrdrinsd e, 7= ONEPIEHA Ny 77127
SNFET. T HAARIIHEY KT EATEET. UseClass.cc D main() FH & DHDKRD
I— N, MO LIIBE L TG ZONT 7 AV ETRTEMAATIHANY 771282 T

T — A5 HAH DB

//

// SIMPLE B TRtk /-7 — % %2 3ite
//

int i;

for (i =1 ; i < argc; i++) {
char *file = argv[il;
FILE* fp;
if (strcmp(file, "stdin") == 0) fp = stdin;
else fp = fopen(file, "r");
if (1fp) {
fprintf(stderr, "can not open %s\n", file);
exit(1);
}
readData(fp, file);
}

useClass.cc (X QP.smp (I T ABIZITKD L ) BT —4% -

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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qp312.dat

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

Q=

[1,11 11 [1,2] O

[2,1] 0 [2,2] 22

cu = [1] 10 [2] 10 [3] 10;
cl = [11 -1 [2] -2 [3] 2;
A=

1,11 -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;

ZRAAHETH, ZOR R THE EEDOIEA Ny 7 7 CERAONET. HnT,

System_QP qp;

WEITEINBRET, QP.smp DH D Parameter TH 5 a, Q, cu, cl, A, bu, bl I DD
EINET. Ny 77T —VENTT =8 LT A =5 OFIFTFIZAFNIC L > TIrbhL 7.
ZHNET YA M T 7 MR name =TH5 2 £ 325 name =ICX o THAHIZ G2 ON TV WL T
Yz M, 20X TV FOARTEFE AT HBINIZG A 5N ET.

Bz, EHE

Parameter a(name="/3J X — % "),

LT

NG RA—F% = 2,

LWV T =57 7 A IVORRIHRIE L F T 25,

Parameter a;

EELE, I

Parameter a(name="a");

EL-ZEICHNMLT, F=F T ANV D

V) RLARICHIE L E T

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



52

UNIX RS TSU (SIMPLE EFIVECN ST S R Z24R U CTHIET 361) 67

T—=8 T 7 ANPEHmBAAAIET = FIEKBWICAENT, FEDETVICHTOWbDTIE%R
WZ EIZTHERLES W,
Bl 21X

Parameter a;

EVIH) B EFL T ODETIV ML smp, M2.smp B3D Y, TNNLEREIN/T T ADW % F)
M5 5a—F,

System_M1 ml;

System_M2 m2;

BhHhsrELTET.
2

a = 2;

LW T T 7 A N EFRAATIRETCIOI— F2ET79 5L, nl, m2MHIla = 2 25%%E
EhEv.

523 FyvIYvIRMEDETIV (C++DEIFINSDT—F5E) (UNIX)

useClass.cc Tl d 9 UM & D knapsack.smp & WV I) ETFVEFHLTVETE, COETILVOT—
Z 13 C++DBEHIN ST =5 Z AN L TVET. TOLEITEETVORBICEES;LETY. HAEWY
WIIANBAT & T 5287 X =5 ODEFHIIC required LWV ) F—T— FZEBIML .

knapsack.smp

//
//
//

F v 7Yy 7 HE

Set S;

Element i(set=S);

IntegerVariable x(index=i,type=binary); // BRER
Parameter c(index=i,required);

Parameter a(index=i,required);

Parameter b(required);

Objective obj(type=maximize) ;

obj = sum(c[il*x[il,1);  // HAEYBEE
sum(ali]l*x[i],i) <= b; // RIS

K% useClass.cc DHIT knapsack.smp KT 57— F ZiE L TV AES TS . required Z2lF

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



68 £5% SIMPLE EFILERRHN SIS RZER UL THAT 20

TESLEA 727 &t sop ISHINT 527 T A (2 2 Tld System_knapsack) |, required %
DIFTHS L7 Parameter ZJHICG-Z CHEETALENH ) T3, €9 LTHZ bN7: Parameter 2°
ST A4 7T 27 NOPIMEIZZR ) 5.

T — HEEDH
// knapsack.smp DMLH DT — % DEF
Set S;

il

Parameter a(index=S);
Parameter c(index=38);

Parameter b;

/] T— %+l 552 %,

double cary[10] {42, 12, 45 , 5 , 2, 61, 89 , 32 , 47, 18};

double aary[10] {39, 13, 68, 15, 10 , 20 , 31 , 15 , 41 , 163};

/] C++DEH 2L O T — #1252 5.
b=121; // AN TRZEFDOFEFMRA
c.readD(10,cary); // BLHIE readd Z I\ 5.
a.readD(10,aary); // BCHI3 readd ZH\ 5.

System_knapsack knap(c,a,b); // knapsack fHRE o SR iR

double* knapx;

knap.x.val.dump(len,ind,knapx); // knapsack 7D x % knapx |25 ~ 7

/] FoR

printf ("x (knapsack) :\n") ;

for (i =0; i< len ; ++i ) {
printf (" [%3d] %10.3e ",ind[i],knapx[i]);
if ¢ (A+1) % 4 ==0) {
printf("\n");
}

}

printf("\n");

delete [] ind;

FoFITIEX, £, useClass.cc DHTc, a, b EHEF LT, readD PRAAILL o TTF— Y DNE%
R, VT knap DEFICHGZTVWET. TI9TAHZLICLS>TETAMHDc, a, blluseClass.cc
OHDc, a, b DEAG-Z BN FF. useClass.cc DRADD c, a, b & knapsack.smp DHDc, a, b

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



52 UNIXWMS4A4T73SY (SIMPLE EFILECih 59 5 A ZER L THIAT %61) 69

LIZCZZTRFALARTTN, LFLHLTITHLLEIH) A,

5.2.4 PEREREE main B8EL (UNIX)

BiIED L HIZSIMPLE D7 9 A 21— 7077 A0 5T A IR EEs B o TB LW

Bhdby £,

KA simpleControl Z MU L TV 5 useClass.cc D A4 V5T,

useClass.cc DX 1 &5

#include "simple.h" // B FIRRE

void simpleControl();

//
/] A VRS TIV
//
//
int main(int argc,char** argv)
{
// SIMPLE WD FIHIL (Z 13> TH W)

SimpleInitialize();

//
// SIMPLE A TREABR SN/ 7— ¥ & @t
// (77 ANBDBIEHILH5Z6NbDET D)
//
int i;
for (i =1 ; i < argc; i++) {
char *file = argv[il;
FILE* fp;
if (strcmp(file, "stdin") == 0) fp = stdin;
else fp = fopen(file, "r");
if (1fp) {
fprintf(stderr, "can not open %s\n", file);
exit(1);
}
readData(fp, file);
}
simpleControl(); // BT NVDRMLRE

SIMPLE #&f&i~ =217 )b
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// SIMPLE DSFIHGTBA RS T4 9 7Ny T7DI )T

SimpleClearBuffer();

return O;

o777 NG TEMIRBBOBEZ RITH TV TY. 2-FRIIONFIIILEDLIL
<, BHICERT LI ENRTEEID, DTICAERLERZFLLENDH) 7.
9, A VFRET (TXRTOHIM Y AT 2 Numerical Optimizer B3 DL % 47 9 RijI2)

SimpleInitialize();

2T —ELRTEELENH Y T, THh2IERZOIE

#include "simple.h"

EVINY T T 7 ANDA ¥ 7 V— FHPLETT. B, LFHNBIED7-DIT string. h DA ¥ 7 )b —
F%477% 9 %6, #include <string.h>l3#include "simple.h" X Y HiICFER 3 HLEH Y 7.

FAT R ZVE T 5121
HHTBETFN T 7 ANDOERENT 27 T ADEE (QP.cc IZHYTHH D)

B Y A 7 A Numerical Optimizer D7 4 7 7 )

XL—FTOT TN YT EUERH) TT.

%D SimpleClearBuffer ) I SIMPLE AMRFF L CWB A Y T4 v 7Ny 77 DY) T %47 iy
TY. ZOa—VE{Tolzkld, I—VEIT)RIICERL2VA %5 SIMPLE + 7Y = 7 h ON%
BT HZLIZTELRL LD YIC, TULRADOEEAEYHBEWSTIENTEXET

KIEAAL 777 ANVONE (—F) TT. FA4T7IVIEIDAAL 7T 74T “LIB L) EHKIC
ERENTVWET.

UseClass.cc Tl, QP.smp O, knapsack.smp &V ) ETNVEHHLTVWADT, INHEET,
genClass [CAJ), ZE S M7z QP.cc, knapsack.cc % useClass.cc &V 7 LTWE 7.

2
b

QP.cc : QP.smp # *.smp MY — A& A

genClass $*.smp

knapsack.cc : knapsack.smp

genClass $*.smp

useClass : QP.o knapsack.o useClass.o # FAT B

link -out:$@ QP.o knapsack.o useClass.o $(LIBS)

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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525 FTHEADEREFRELDRIT (UNIX)

EC, ¥ 7V 32— FuseClass DI — FEV 2 —VEERLTEITLTATL LY.

prompt’% make useClass

&3 5%&, QP.cc, knapsack.cc, useClass.cc AT /34 )b, U ¥ 7 2T useClass HBMERINF
3. 51¥E LT qp312.dat (QP.smp HOY Y T NVF—%) 252 TCu—FETV2—-V2FETTEHL,
DT L) mhrmonsd.

%prompt ./useClass qp312.dat
[List of Data Files]

<reading data_file: gp312.dat>

[Expand Constraints and Objectives]

QP.smp:25:info: BEFIH HEYBIE (1/3) name="f"
QP.smp:30:info: ERIH HIFN  (2/3) name=""
QP.smp:31:info: EEFIH ##IX  (3/3) name=""

[About Numerical Optimizer]
MSI Numerical Optimizer x.x.x (NLP/LP/IP/SDP module), Copyright (C) 1991 NTT DATA

Mathematical Systems Inc.

[Problem and Algorithm]

PROBLEM_NAME QP
NUMBER_OF _VARIABLES 2
NUMBER_OF _FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHQD TRUST_REGION_IPM
[Progress]

/1 ()

[Result]

STATUS OPTIMAL
VALUE_OF _OBJECTIVE 2.318181825
ITERATION_COUNT 22
FUNC_EVAL_COUNT 26
FACTORIZATION_COUNT 37
RESIDUAL 5.297266072e-09

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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ELAPSED TIME(sec.)

SOLUTION_FILE

£=2.31818

x[1]=0.939394

x[2]=0.121212

, [x1 = []]

constr[1]=-0.927273
constr[2]=-0.309091

constr[3]=2

, [x] = [i]

x[ 1] = 9.394e-01 x[ 2] = 1.212e-01
x(QP) :

[ 1] 9.394e-01 [ 2] 1.212e-01

*x QP is solved *x

[Expand Constraints and Objectives]

[About Numerical Optimizer]

Mathematical Systems Inc.

[Problem and Algorithm]
PROBLEM_NAME

NUMBER_OF _VARIABLES
(#INTEGER/DISCRETE)
NUMBER_OF _FUNCTIONS
PROBLEM_TYPE

METHOD

[Progress]

/7 (%)

[Result]

STATUS
VALUE_OF_0OBJECTIVE
SIMPLEX_PIVOT_COUNT

SIMPLE #&f&i~ =217 )b

knapsack.smp:16:info: BEFHH HAYBIEL (1/2) name="obj"
knapsack.smp:17:info: BEEBIH H#  (2/2) name=""

MSI Numerical Optimizer x.x.x (NLP/LP/IP/SDP module), Copyright (C) 1991 NTT DATA

£5% SIMPLE EFILERRHN SIS RZER UL THAT 20

0.03

QP.sol

knapsack

10

10

2
MAXIMIZATION
SIMPLEX

OPTIMAL
242
0
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RESIDUAL 1
ELAPSED_TIME(sec.) 0.01
SOLUTION_FILE QP.sol
x (knapsack) :

[ 1] 1.000e+00 [ 2] 0.000e+00 [ 3] 0.000e+00 [ 4] 0.000e+00
[ 5] 0.000e+00 [ 6] 1.000e+00 [ 7] 1.000e+00 [ 8] 1.000e+00
[ 9] 0.000e+00 [ 10] 1.000e+00

*x knapsack is solved *x*

FIZBTF 72N T EPE T A 7 2 Numerical Optimizer ° 5 ORFIZET 2 X v £ — T TT.

System_QP qp;

System_knapsack knap(c,a,b);

ELTHRINZZBEICOWTIHISREI I THONTWE 2 EHD2 0 5. MEOZH D (NUMBER_
OF_VARIABLES) %° HHYRA% i (VALUE_OF_OBJECTVE) 2 M5 Z L3 CT& 9. HF L A 5 2 Numerical
Optimizer DOFEHE I T) D NEEIZ D W T EPE > A 7 2 Numerical Optimizer/SIMPLE ¥ = 2. 7 )V & T8 <

723\,

5.2.6 ZODfthDERME (UNIX)

CNTHHRLBIECOWT—@ ) MI L L7222, #lzid

o B3 A 7 A Numerical Optimizer D787 X — % 8§ 5.

o AL DMWMEZ R ET .

ofEENANAS LT =<y NTHIR, 774 VI§ 5.
72 EH5EH O SIMPLE ORLd & [FARICTTRETYT. P TIRINLIZOWTHEMARMISHIL 5. Bt
¥ A 7~ 2 Numerical Optimizer D/37 X — % 2 %% T %1213, #MHE O . smp DFLHL & FARIC

options. XT XA =% % = ..,

LWV a—F2HALET. BlZIXEI T AT A Numerical Optimizer DFEHRE ) 2 JIH] 5 5 121

options.outputMode = "silent";

ELET. Fo, 774NV M ENSEEIL T X T 2 Numerical Optimizer DKf# L AR — bx.sol O
1% PS5 121

options.outfilename = "_NULL_";

LERELTFT. HIzIE, useClass.cc TRD L HIZFL L,

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



74
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HAZEIHET 551

void simpleControl ()

{

// BFLT AT I Numerical Optimizer ODFEHEH ) 2 B,

options.outputMode = "silent";

//ﬁﬂ&Z%ANmuuﬂommuu®%774w®&ﬁ%Wﬂ

options.outfilename = "_NULL_";
int len;
int* ind;

int i;

KD X H\ZHIL Y A 7 2 Numerical Optimizer 7* H OFEHE R I AHIHI S F 5.

[List of Data Files]

<reading data_file: gp312.dat>
£=2.31818

x[1]=0.939394

x[2]=0.121212

, [¥1 = []]
constr[1]=-0.927273
constr[2]=-0.309091
constr[3]=2

, [¢] = [i]

x[ 1]

9.39%4e-01 x[ 2] = 1.212e-01
x(QP) :

[ 11 9.394e-01 [ 2] 1.212e-01

**x QP is solved *x

x (knapsack) :

[ 1] 1.000e+00 [ 2] 0.000e+00 [ 3]
[ 5] 0.000e+00 [ 6] 1.000e+00 [ 7]
[ 9] 0.000e+00 [ 10] 1.000e+00

*x knapsack is solved *x*

0.000e+00 [ 4] 0.000e+00

1.000e+00 [ 8] 1.000e+00

EBOWPMEDHREZ Y AT 24TV 27 PNOEBITHY T 247V 27 ML TRAZITW

9. $74bbH useClass.cc DHITIZ

System_QP qp;
qp-x[1] = 2.0; // x[1] DXIfED

e
b

SIMPLE #&f&i~ =217 )b
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DENZLTITVET. 72720, F74 NV MNEMETIE qp 25 S LB T, WEMEOREEIT) Rl
KBAFTHONTLEFVETOT, IhZIHIL, BICKRBZIBERTLIHICLELL). RDEHIC
L9

options.noDefaultSolve = 1; // T 7 )V N TRFEZITHORENVIHICTT S

System_QP qp; // ap DEE R THLZRV)
qp.x[1] = 2.0; /1 B D% E
gp-solve(); /] Kz AR

EREOTRTOIAyR—3 v M UOMEARET 22 EOEEIZE, ETVOROEEREE
F 7TV b RFHLT

ap.x[gp.jl = 2.0; // ETIVHTx[j] =2.0; £ TH5DEMFEL

HHnIE

Element j(set=qp.T); // EFNVADTR2ThOEAEHZETESTA.
ap.x[j] = 2.0; // § ORELEPEIZONWT x OFMMEZEET 5.

72 £ O SIMPLE MU0tk HiEAWHETY. S 2°C, @HED int OV —TEK A - T

int j;
for (j=1,; 3j<=3; +j) A

agp.x[j] = 2.0;

}

DEHTHELZLEDBTEETY, WHICABELET VOGS OV—7E251000 DL EICHR 5 X9 %
), 12i&, Element 2% -7:KBUCTH I L2 BEIO L EF. 1k SIMPLE OALFHIX Element O
PR ZHIfEE L TRELSIN TS0 TY.

simple_printf() ZFfIH 35 &, #7727 PONFEEZHEX LR EL T NTHIENTEET.
#1 2. 1% useClass.cc TRFEZEIT- 72D H I,

simple_printf ("x[%3d] = %10.3e ",qp.j,qp.x[qp.jl1);

L&

x[ 1] = 9.394e-001 x[ 2] = 1.212e-001

DX WAL NE T (ARkDOFNRT simple_fprintf (fp,...); ETIUIEED T 7 1 WITHEE
PR HTAZERNTEET).

SIMPLE #&f&i~ =217 )b BB NTT -8B T L






SIMPLE O —)V

70 Y 7 b loadmodule ? driver.cpp X 7 H ¥ = 7 I noClass ® noClass.cc (UNIX Tl
useClass.cc %X useSimple.cc) TIXSIMPLE DE TNV &EFKT AT TII R, HARE L) HEE
WEHLZY) LTHETD, SOL) REEICLELRY —VIZOWTHHLET

N £=7upstrReEnea IVIo b (YAFLETIIOH) ORI

driver.cpp (UNIX it Cld useClass.cc) TI7ToTW b L9 II, genClass THEKLL 727 7 AEFKD D

‘ System_knapsack knap(c,a,b);

ELTHERENIAT Y227 b (22 Tldknap) 237 — % %52 S5 IVTHER L 722 O BRI € 7V
(Z DA 1213 knapsack () ZObDITHIELE T (T TIRRINZFHHADLD [P AT 24TV x
7 M EWUES). 22T

knap.show();

E35L, WMEORYNPFRENET (showSystem() L[ L).
VAT AF TV 2 b EFBHEEE TNV OMEERITOWTIE, B BEIE LTUTAH ) 9.

System NAME DA 7Y =27 b slZ2OWT s.x [ NAME.smp HDOF 7V =7 b x ITxIBT 5.

Thbb,

knapsack.smp
//
// Fv Iy ZE
//
Set S;
Element i(set=S);
IntegerVariable x(index=i,type=binary); // A
Parameter c(index=i,required);
Parameter a(index=i,required);
Parameter b(required);

Objective obj(type=maximize) ;

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



78 FEB6E SNEpEHEEFCFIATNS SIMPLE Y —IL

obj = sum(c[il*x[il,i); // BB
sum(al[il*x[i],i) <= b; VYA I SEas

LEFEINTZETFT VD SAEEENT knap I2DWT, VC++D GUIT “." Z3To72BICUTDO X )12,
B A VN=DBNF T2, ZREFNRECOEFTVHFOFT TV 27 MIIBELTWET

M

L o B L D v 2L "0 e I . Wty [ 1 ) L) I L) S

Swetem krapsack krap(c,a,b);

Sl
dumpl len, ind, knap:x

28 x & Cof

/ e BT || = 205

Bl 21 &

knap.x

FEFIVHOER (Variable x) IZHIGL, ZOF TV 27 MIWTHLERTH X ¢

print(),cout,simple_printf ()

WEEHEDSIMPLE 7V =2 7 MZA$ 56D AL FBEICTRETY. $4bb

knap.x.print();

simple_printf ("objective = %d\n",knap.obj);

L9 5L, ZNLZFN knapsack.smp DETIVHOD x, obj DENERINFE T

simple_printf ("x[%s] = %d\n",knap.i,knap.x[knap.il);

34 BHECTTAS, “knap.i” I EEFTNVHIO Element i DEMEZL D TTOT, EFAMHT

simple_printf("x[%s] = %d\n",i,x[i]);

EL7ZOLRL, ZHERTFOEXMIERE LD T

IEEN c/c+omsionanse

EFNVEBLIET BV —F V2T W OERVEIL C/C++DEH & L THE I N/2F— % % SIMPLE O %
T2 MIERETHEVH)ZETT. AH T —lHDOEEIZIE, double F/2d int DEHEZFDT F

Parameter b;

b = barg; // barg I¥ double D A5

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



6.3 K#E 79

ERATETITD, BREMNITONIKEDF TV 27 P EENID S-S5 AR readD £\ 9)
FHEZMHNTET. readD I T—#%IZ C OEHIAS SIMPLEDF 7V 27 P2 ERETH2HODY — VT,
RKEDII T T ) r—a VEGOBICECHHENET. OB LO—BRIZIZROEY T

void readD(int lenl,int len2,..,int lenM,double* data) const

51E DR
leni,len2,...,lenM: RICOH A X
data: EREDT—%

52N BHHT7T—% (data) Z—BOLZWICAY] (RTE 12 ST 28HE) (2HiA 0 2 TR
M 20T, THRELRITOINZERT LI ENTS Y. RIFEBEOFHBITY.

readD D{EF
// BLHINE
double cont[27]={1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7,
2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,
3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7,
4.1, 4.2, 4.3, 4.4, 4.5, 4.6};
Set al(name="al"); Element il(set=al);
Parameter pl(index=i1); // 1 IRTTEH 7 — %
pl.readD(5, cont);
// RE%: p1: [1]=1.1,[2]=1.2,[3]=1.3,[4]=1.4,[5]=1.5

Set a2(name="a2",dim=2); Element i2(set=a2);
Parameter p2(index=i2); // 2 RJIGHEH|T — %
p2.readD(2, 3, cont);

// AEH: p2: [1,11=1.1,[1,2]1=1.2,[1,3]1=1.3
// [2,1]=1.4,[2,2]=1.5,[2,3]=1.6

Set a3(name="a3",dim=3); Element i3(set=a3);

Parameter p3(index=i3); // 3 RICHLHIT — %

p3.readD(2, 3, 2, cont);

// AE%: p3: [1,1,11=1.1,[1,1,2]1=1.2,[1,2,1]1=1.3,[1,2,2]=1.4
// [1,3,1]=1.5,[1,3,2]=1.6,[2,1,1]=1.7,[2,1,2]=2.1
// [2,2,1]1=2.2,[2,2,2]=2.3,[2,3,1]=2.4,[2,3,2]=2.5

=1 =

T— 5 OFEDFATE S EIEENE % % X 925 loadmodule 7H Y =7 b® driver.cpp (UNIX

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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Wi Tl useClass.cc) D& 9H 12, genClass THK L7227 T AERD DIEST2ET NV ERCT WD EE
KIRESZ

System_knapsack knap(c,a,b); // knapsack RE O Sk

CEHERMTRTHBWIREI IO T, ZBOMPMEORELT > THh LR LWL ER LR

options.noDefaultSolve = 1;

EBRELTHALEF TV FOEEZITW,

knap.x[i] = 1; // WHMEDORE
knap.solve(); // Z TR

& solve() V) Tt & 2L 7.
noClass 72 =7 M ® noClass.cpp (UNIX iR TIE MIP.cc) DHED L HIZET IV ER L BIEE
RRH2AT > TV 2B EICIE

solve(); // wdfbDFELT

EFhUE, ZFNUENCER L2 ET VIS 2Kz IThNE 7.

m C DEFINDEEH L

BAET 2 P& 2RICAT) DI, RIBLAAHRE CH+OBRSDOETHIHTLZ L TY. Y AT A
7T M LT dump) &) Fhe X 2B L £ 9. loadmodule 7T ¥ =7 D driver.cpp
(UNIX W{ClZ useClass.cc) Tl

int len;
char** ind;
double* knapx;

knap.x.val.dump(len,ind,knapx) ;

) T EIZE ST, C++DBLH knapx (S ZHFEZ I L TV E T, —KIC dump D I1EIX

dump (int len,char*& ind,doublex data);

T

len: ind, data DHEES
ind: A YTy 7 AXFHIOES] (K len)
data: T —FAIK (EX len)

T9. datal0],datal1],... {JIZWRE ind[0],ind[1], ... DENFNHIHLTVFF. T—F Dk

UMZA > 7y 7 2%V — b LEBROARZIEE (BFoRa 3l X oRaI 3 =g &
%Y, ZOE, AT —Fdreadd CL o THESINTVEDT, 77— ¥ WIIHIET % knapx 12

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



6.5 FERRICEIDIBEROUS 81

EFEFMICHEIRESNS ZERIESINET. ZD7®, driver.cpp (UNIX LTl useClass.cc)
TEA YTy 7 AR AL VTRY) ORHNfEZHE L TWET. 2B, ind, data ([IHIST 5 HIBIE
dump W CHERE NS 7200 T — IV L72MITHIR T 2 L EXBH Y 3. AHT—lH (RFEOBZVWAT
VM) BRE1IOF TV b (BFEOME L TREANVFHIRESNET) & LTHEKS dump
THRT 5L TEE T2, fEMZLFHE & LT double 3% T asDouble() &\ 9 FH & 25H 1),

double objval = obj.val.asDouble();

DEIEZD Z EATEET.

EEN steemcmssmEons
KIBERTH % result [CHHOBBILOKRAHESNTT. I{AHINLDIE

int result.status ... WE{LOKTEOIRE

T, BRELOATF—F 22— F (EEETEHIZIZ0) ZELTT

double result.optValue;

(LD HIWBEEOMET, dumpO 2L 20U LD blfEiRDT, 22 TIRHMBEEZ KT DI
FMAHLTVET.

| 6.6 BLilo0N

VariableParameter Dfii % Z L ¥ 2 03 H M #EL 2179 Wy, TET VISR T ATV AT A4
7Y L7 b model IZDOWTAT ) HAITIE

for (int p=1; p <=5 ; ++p ) {
model.p = p; // VariableParameter M E
model.solve();// K

}

DEHTFEABREITNET. (pATETNVHO VariableParameter DHHIE LET). Y ATA44+ 7V =
7 bDRA YN (ERETldp) IS LTORANIZHEEDOETFTVHTOMRAL FBRICHEIEL T3

noClass 712 ¥ =7 b ® noClass.cpp PHHD L) ITET NV EFR L BIEZ FIRFIZIT > TV B 56
(i

for ( int pi = 1; pi <= 5 ; ++pi ) {
p = pi; // VariableParameter MDiXE
solve();// KR

}

& LE7 (VariableParameter p &[H UAHI®D int ZMp # i) T LIETEFHADT, pi &L LT
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82 FEB6E SNEpEHEEFCFIATNS SIMPLE Y —IL

T9).

AN #IE X5 L Numerical Optimizer 773>

7077 ANTEIM Y A 7 2 Numerical Optimizer DEIEZ HIHI T2 /87 A — ¥ e T 5 EHT
EF9.
SIMPLE E 7 IWIZH L TN T A—F Z ke T 5121, ETIVR FT A 3

options. 3T A —% % = fH;

E#EZXFF. “options” IKIBWICHRZ nuoptParam D7 7 A+ 7T =7 b TY. & LIHNEIR
ROFI Y A 7 2 Numerical Optimizer DRBIFFIC M I N E . “options” (EFKRIMMIZHRZ DT,
VRT DR EN D Z LI THEELZE W,

solvelP, solveQP % M\ THIEZ M < BHIEFBE S A 7 A Numerical Optimizer DX A — ¥ Z %%
A2

nuoptParam param;

D X ) IZHFL Y A 7 2 Numerical Optimizer D785 A — % # % 7R3 nuoptParam 2% 7 7 ADF 7T =
7 MEEHRELT (AHNIZER,

param. X7 XA — %% = f

ELT, NI RA—F%iEE, €D nuoptParam DA 7V =7 % solvelP, solveQP DML L
TH52F9. 2995¢, ZORMELHE (solvelP, solveQP DI —)) IZXf LTI I CTHRELL
NI A—=IREZ25NFET. FIZITETVOTIVITY XA ZHMEEICIRET 254613,

nuoptParam param;

param.method = "simplex";

LEXIT.

nuoptParam 7 7 A TRETEL/3F7 A—%1%, EFVY ¥ 7 5iili SIMPLE ® options TEHTX 5
NI RA=FLFEILTY. RETE 287 A= OFEMIZOWTIE [$3#2 Z 7 A Numerical Optimizer/
SIMPLE X =27 V] @ [N RX—=FFE] # THBHLZEW

SIMPLE #&f&i~ =217 )b BB NTT -8B T L



VC++70 T bORE

Microsoft Visual Studio 2010 70 2 FDERE

J)a—av
nuopvcapp

WEMENTWE 7O Y 27 FTIEREFATT D, —HKIZEH 2 2 7 2 Numerical Optimizer @ 7 A
79 LDHEHEEIToTTIA 7T ((LIB), HAHWIEDLL 2EKT 254121, Tuy s ok
EEITOLEDH Y 5. LUTTIE, Visual Studio 2010 7 5 B3 ¥ X 7 2 Numerical Optimizer % FlJH
THBRIAT IV EDOD b e NN LET.

¥9°, BF T A7 2 Numerical Optimizer D A ¥ A b — VEFIZ 64bit T ¥ 754 5 & @R L 7254
Win32 70y =2 bxEZ 64y PO T s MERICEE S 2LENH ) 3. N ZOER S
WOWCHBLE . ROICHE EBCHE2IVRRy 7227 ) v 7L, [HEA—Y v —] %%
RLET.

HB) F/(wID) Y—IUT) DAZEO(W) ALT(H)
ﬂ$| F Release ~| Win32 = |@|:

| BRI — T —...
redel og. XML

pgram Files [xEﬁ]¥NUDPT¥5AM PLES¥app¥Upg

WIZT 7 FA4TIVa—ar7rsy b 7+—2%x 20y 2 L, [HHER] 28R FT.
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84 E78 VC++7OYIU NDRE

ftr—

FH5 T VU1 —<-3 A48m(C): FOT4T Va—<32 TSy I —AP):
Release v] iw& % v.l
ZOTT4H bOaTHIA b (B FECEREET 0T T
JOoszhk HEEL
dll Release Win32
loadmodule Release E‘ Win32 E
noClass Release Win32
useSolveQP Release Win32
Ve

LTIy b 73— ANFTEERLTL 23] Mz 27Uy 2L, [x64] £ AJ118, [OK]
Ky r7)vy 7 LET.

FLWT T b I# — L% ANFZIEHERL T EEW(P):

x4 o

SEOOF—7(S):
|mm2 4

OFLWTOSTH b TSy NIt —AFERTS(C)

oK ‘ oyt ‘

PEDOHRET, V)a—a yNOoTXRTOTOT 27 M6daCy by s MERICRY $F
wIZTuy =7 MoK % [Release] [T ALENHY ET. TRIDOIHIZ, XA =2—"—=THIZ
HHAVEKRERY 7 AT [Release| LixEL T 7.

RKICEVFBIY®) V7 0REZITVIET. ChIVUTOREZLT [Feyz2 ] —» [Fo
N7 4] = B 7a7 4] hoftvwEd. 3 M7 7 4] - [C)C++] = [a~xr FF A4
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7.1 Microsoft Visual Studio 2010 Z70O3Y £ hDEEE 85

VI EERL, YAV FUOTEHL [BNOF T a ] 12

@"$ (NUOPT_INST_DIR)\bin\cflags.cfg"

JBINL % 9. NUOPT_INST_DIR I%(¥ 3 A 7 2 Numerical Optimizer D 1 ¥ A b — V¥ % %9 Bibs
EHTT.

dil 2nMF A5
TERLC, iT”Jj_"f?‘(Relaase) v‘ b N
w HEEF AT FATOA F gl
= 04T /T'c¥Program Files¥mathe matical systems |nc¥nuopt¥userapp¥|nc|ude AZi /nologo AW AW 02 S0 /'Oy D
i % WIN32 A0 “NDEBUG” /D " WINDOWS® /D" USRDLL" /D "DLL_EXPORTS" /D * WGE0_UPGRADE=0x0600" /D
LT e “ WINDLL™ /D " MBGS" JGF YGm- /EHsc /MT /G5 /Gy fipprecise /Zewchar t /ZoforScope /Fp” ¥Release/dllpch”
O T LA #Fa" ¥Releases” /Fo” ¥Releases” /Fd” ¥Releases™ /Gd fanalyze- ferrorReporfiqueus
é GG+
e
- Rk

S linfcip )
*FEES’Q

: 7") ]JN‘I’JLJ%B}’\ yH =
Eoyawraly
51

ATE
4 L
e
B F-2TAN W=k
KML Bk -4

-5 1R
BB AR B ] T B30V IR EGR
E! HARL EILE ATyP < @ HNUOPT INST_DIRMhirdécflags.cfe”
h\
7 ——

ok [ Fevbn || @R |

(W 7087 1 | = [C/C++] = [&fe] EB|IRL, 74 Y FyPIZH 5 [BIDAf v 7 v—FF
L7 by

$ (NUOPT_INST_DIR)\userapp\include

BMLET. 2B, FRHEBIEEE S A 7 A Numerical Optimizer D A4 ~ A b — VGG L E 5.

dil FoMF+ A—F

pvy =

${(NUOPT_INST_DIR}¥userapp¥ iw

SR TR 2 LT

TR G i ThT ¢ (Release)

® B0 T
= WRIONT
e

5Pl e
NG Fy LA S| Iﬁh’zﬂ)i?é@-r (1) Unologo)
E| O;’O++ s, Leveld (/w3)

EE BEETS-LLTIED LT LD

LT OB
_|.,_&I_5§ P A= UM Unicode ®{FERTS

- :"U:ufw JiFD A —
TP

E-TI7TAR =l
ML Bk P e—ae
- ot R
] S PP
whARL BILE ATy

SEWMOADL—F FeLhH)
2= MACEITST LI MEISELE S, SR 510, taO0 TR TRE.  VIDAD

|
|

[ ok [ et |[ amEe |

(T 7 4 ] = [) YA = TAN] EBRL, Y94 X FINEHL BT 740V ] 12
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libnuopt_MT m.lib;psapi.lib;

BIMLFET. BAREEIIEI Y A 7 A Numerical Optimizer D7 4 75 VIZHHRHR L TWE T 7)) 7r—
&a??ﬁﬁ?%?%T?Uﬁ??%WF®F?W%XVVFJTZVNKWT%%%T?.ﬁﬂu

VIRELZ

dil FOMT ¢ X3

bo [¥EF 1] 2 TELILEI .

=8 C.-""Q++
; = 1l
it
ot

j’u:uﬁ:q’ Wi H

HhIr )L

ForH A
ATE

B

T4
LR MaER
DLL (HERESG A
PRI UL -3

=3 =2, I JLDiEhiias

TR IC) iT""J'j_'-fj'(Release) v| F5 b T B [ErYSEEr Ty VM
o ARSI 0NAT Call T??‘f}b libnuopt_MT_m.lib;psapi_lib;¥{AdditionalDependencies >
gk = T;’f\f(D lq—
gl T e

- MO+ T LM EFa1-EE I
E =R IIGEN

EMDEET71 )
e D90 B S BN SR B 518 LET $Al kernel32 lib)
2l
ok || Febn | ERw |
(R T a7 4 | = [V ] — [4] L&RL, Y4 FYNIZHD [EBMDTA4 75 74
L7 hY)1

$ (NUOPT_INST_DIR)\userapp\lib;

ZEMLET. EELOTHEIEEI P A 7 A Numerical Optimizer D A4 » A+ — VTG L £ 5.

dil FolF+ A—7

RS i ThT 1 Feleazel

v I59bo—nEy [PETI WD

Y| (#E 0. ]

e 1Ak -l
S |

E%
3

A=k SAAUDER
HAOT

= BRI ONT S A HA e ¥Release/dIlLdIl
o = IETIRLDFRT sRERL
ST Hi=Taw
NG Tl A AR U EEE O0Z (VINGREMENTAL:NO}
EHEEEIROIFFRT iy (/NOLOGO}

i
L

$(NUO PT_INST_DIR)¥userapp¥Iih:S(ﬂdditionalLihraryDiD |
I3,

DLL %) 5 2T Lt
W -EEET - LT
e IV ESERIEC N

A b S aT Rl A= T0P
A DEEIHEE

A4
:'1’ j‘j'inSET‘EEf?(D}UJ(Df [IA%4
o AT =57,

EMDSATSY FeLHH)

IRIROSA I3 HARL M A =) i34 FTERLIELET VLIBPATH older)

OK

RIEE T

J

SIMPLE S8R~ =1

7L

MRS NTT FT—FHIEVRT I



7.2 5488 CLAPACK(CBLAS) OfERAE 87

XEEL1L (7T =2 aryTHHLTWE I V9L L8547 501220 T) !

FRCIEEPE 2 A 7 2 Numerical Optimizer D 7 4 77 VIR L TWA T 7V r—a Y THHT 5
SUIALLTATITIUN [TVFALY F| Ty 4 VERTWLIHATYT (ZO%ER7T Y o
7 b =>TURNT 4 > C/C++—T— FERTIHNG [T 5487477 ] OFBFUTSHELET). b
L, ¥ A7 A Numerical Optimizer D7 4 77 1) L5 I — KT 7+ b EEST [RIVTF
AL v FDLL] %> TWaA¥AITIE, 3. THRETAI54 75 ) O&H %

libnuopt_MD_m.1lib

ELTLZE
T 72, KREBHUIZETEHNITEZ 4 77 1) solveLP64 (3.5) MM 2446123, THRET L7147
7 1) DT &

libnuopt_ipm MT_m.1lib

ELTLZE .

y4-8 5188 CLAPACK(CBLAS) DOfERAE

B > A 7 2 Numerical Optimizer V13 7% 5 44 CLAPACK(CBLAS) % (¥ A 7 2 Numerical
Optimizer 74 77 VAN Y 7§52 ENTELEHIIHD F L7z, TS XD KRBz 8UE T HE
CBWTHEEEZ VA5 EORMBEED L R55608H 0 £3. #l21E. Intel #: MKL % fiiH]
§%Z LT, CPU S Core2 Quad 3GHz(Q9650) TRIMFIEMIAS 1/3 & 7 - 72 H Y F L 725

KREITIE, #HiE CLAPACK(CBLAS) % £ > Z 7 2 Numerical Optimizer 7 4 75 )~ ¥ 7§55
BEICoWTEME LT, BANAREF BRIV L SONRN—=Ya VR LE-THRILTH L0,
Z Z Tl Microsoft Visual Studio 2010 Z#II2 L 9.

¥ 912, [7.1 Microsoft Visual Studio 2010 712 ¥ = 7 b Di&E] 247w, IELL V) 2—3 3 UHE
WIRTELZERMRLTLEZ N,

WIZ, BB A7 A Numerical Optimizer D7 4 777 1) Z M5B CLAPACK &Y ¥ 7§ 57:0D 3 DI
ZELTT. BAWICIZ, Tadcy b—>7anxsg R 7axs 125, [BE7a,2x541] —
(Vo] = TAH] EBEIRL, Y94 Y FyNZHD [BINOKE7 74 V] O

libnuopt_MT _m.lib;psapi.lib
ZROEH)ICEHELET.

libnuopt_MT_nolapack.lib;psapi.lib

SCNEHRO—HITH Y, ETOMBETLTRBERENHL 2SI LE2HIHETELZDITIEDHY LA, L2LEDS,
MKL O¥EIEA Ly FLEN 5728, Many Core DEBETIIL K OMBETI NV @7+ —< VAL R LI EDPHFTEET.
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loadmodule FOM8 T« A—3F

) |PT(F(Releass) v F5ubTa—LEr [PHTIWING2 e
= R 0MAT ~| 3 s libnuopt_MT_nolapack_lib;psapi.lib;%{AdditioRalDep + |
S T | IATOEEOS FSIOER
Tt WEOEENS 23 ER
WG T LD Fh1-EEIFAN
=00 U1 - I EFEL B
; %%ft =3 U7, Fr JLOIRhiA G
By L EER g
e DLL (HEEEH A
= P h -3
T iR
A IRAL
L FE —1EeR
- EEHERE
I s TR
SRR
o
A
LRIIIAR AL
]
LUATh e
-
Bk 1L L
- ERHEERTE EMOETE 271 )
e ] e b Ul T B SACENE B EA HEELET ik kernel32lin)
H-IITAR Y-l bt
[ ok [ &emn [ mme |

OB, V)a—3aryOENFETHIE, UTOLI BRI —XAvb—IYPHHENIELLEN
FAET LETA. ZNIZHER CLAPACK(CBLAS) OB ¥ 712K L TWBH7-DTY. FD7:
o, LLUF THMEB CLAPACK(CBLAS) 94 75 Y Ok EXITVWET.

YT LTVWET ...

3>libnuopt_MT_nolapack.lib(Vt.obj) : error LNK2001: A&EBY ¥ R)V"_idamax_"IEKMHHR T,
3>libnuopt_MT_nolapack.lib(rhoupdsdp.obj) : error LNK2001: #}&B < > ARV _idamax_"id K #
PTI,

3>libnuopt_MT_nolapack.lib(dgefa.obj) : error LNK2001: ¥} ¥ RV _idamax_"Id KRff kT
¥

Jeo [EMOKLE7 7 4 v | 1248 CLAPACK(CBLAS) D54 75V 2 AN LTLZ&Ew. 947
7 ) 239 5 HHE CLAPACK(CBLAS) I2 & D ikE ) 90T, %% 7% 5 CLAPACK(CBLAS) DX
ZaT7NVEETELEIW, KRIZ, TOENED)ITATIT)VBHE 7+ VT EHRELET. [HKT
a7 4] =[] = [&fk] EBRL, Y4V FINICHE [BIDOSAT5)F14 L2 )]
DEMCH DR %27 v 7 LTLEEN
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7.2 %1&R8 CLAPACK(CBLAS) OER7TE

loadmodule F0MT 1 A —37

89

21X

TR i PHT 17 Release)

V| F5vkoa-be)r |PITaS Wing2)

Y| (@50 ]

12ihiAa DL
- SEHEERTE

I
W TI71AR W=l

& I —1ER
- BILE A S b
@ AARL BILE ATy

|~
|

ML BEa AL E TR R

w HIEFOAT HHIwA $OutDir)$iTarestNamel$(Target Ext) |
= W ONT ETIRRDFET ERTER |
CEE #i—a |
STl A LA AR R CE D (1% (/INGREMENTAL:NO) |
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