NUOPT/SIMPLE i~ —==2T /1

Windows i, UNIX/Linux hX

KAt BEIXT L
Phone: 03-3358-1701
Fax: 03-3358-1727

Email: nuopt-support@msi.co.jp

2010/11/15



Hx
3 7= G D5 1 4
1.1 R R T o N T b et e e 6
1.2 R BREEIC B E D b0 it e 6
1.3 T T 4 L7 B DI ottt et et e 7
2. ETEREER LT ATREITZH ... 8
2.1 FATIR D R oo e 8
2.2 AN B 7T DB e 11
3. FA T TY SOLVELP,SOLVEOP . . oottt ittt e 16
R O 5 - VP 18
3.2 T R e 20
3.2.1 MEEEKIZ» DD H D (solvelP,s0lveQP FEiH) .. vv i 20
3.2.2 BIBERICN DD B D (solvelP, solveQP ) ... i 21
3.2.3 IRAHEEFEPEIC D5 B D (solvelP, solveQP #hil : —FEEAMEH) ... ... ... 22
3.2.4 HWIBIE D IR OEIZDID H D (SOIVEQP DH) v v te e ie e ieeeeaeenns 23
3.2.5 filFIRO ZIROENNPD D H D (solveQP DF, —FEEAMEHAN) ... 24
3.2.6 AT m T — A = 25
3.3 AT T b e 27
3 T T e 32
4. SIMPLE ET/VE RIANEGBELZRWMI . ..o 40
4.1 VC++T7A 77V (SIMPLE ET /L& RTANESBELRWE) Lo ... 42
4.1.1 EFT NIRRT A "OFR VCH 42
4.1.2 FFTNVIRRTA RO a—)v e+ . 45
4.2 UNIXWITZ A7 Z VU (SIMPLE BT /L& RTANEHSHELZRNED) oo ... 48
a2 =T ok UNBX 48
4.2.2 FFTNVIRRTA RO a—)1 UNIX . . 50
4.2.3 EiPERoER e oz UMK 53
5. SIMPLE ET/VEERNS 7 T RAEARLUCHATEIH ..o 55
5.1 VC++ll7 A 77 Y (SIMPLE BT VN D 7 T A& AR L CHIHTL6]) ...... 57
5.1.1 EF7 WV VCH 57
5.1.2 genClass ®=—)b VCH . 57
s.1.3 ko WOME 60

s5.1.4 ceBioomem L WORE . 63



6. ANEREEGRFICHIH S5 SIMPLE DY — )V
A CETADNBERSNEAT V2 b (VAT AEFT V27 ) OEME L.
C/CH+DIRFN DN DBRIE « o v v e e ettt et et ettt e e e
R e e e
CORFINDEEH L L e e et
A R BT A MOES .. e
R E RN e
NUOPT 7 S 8 L ettt et e e e et e e et e e e

(o)} (o)} (o)} (o)} (o)} (o)} (o)}
. . . . . .

5.1.5 VisualBasic 22H OO L VGH ..............................
5.1.6 GUI TRIA N (v ha—LL—Fr) R WINAPI ZFIHT5 e+
.2 UNIXFRZ A 7 Z Y (SIMPLE BT /Lt b7 T A &AL L TR 2 #)

s.2.1 FiEowz UNIX

s.2.2 —yarmmmos UM .
5.2.3 Fu TPy 7 BEOEF L (CrroisinboT—sie) UMK ...
52,4 el main i OUNBXC
5.2.5 LA Loz ONIX . .
s.2.6 zomome UNIX .

<~ o b w N

s VCH+ T O T 2T B OOBRIE .« o et e e

=L

.1 Microsoft Visual Studio 2008 7B Y=/ FDEE oo vv v,

=y

.2 Microsoft Visual C++ 6 TH TVl FORRE « oo et

U

.3 Microsoft Visual C++.net 7OV FOBRE « o e .

L4 AMEB CLAPACK (CBLAS) DE A THE .



1.1 XCOIT

ZOR¥a2AMTHE, MHERTEVANL—2 3 %@L T, NUOPT EAMET 27 T LD
HAE FEAE M L £ 7. Windows W CTIE visualC++® IDE'ZFIAH L7762 H\\WE T .
(Microsoft Visual C++.net ZHMEWVO—H(X 7.3 i Microsoft Visual C++.net
TVl FORIE] LEDETEBRALIZIN.) BT 7 7T AL OEGETEIZIIRE <5
7 C,

(7) FERKEER LT a2 cRET s (562 %)

() 24771 solvelP,solveQP Zxa—/)L 93 (& 3#H)

(V) SIMPLE MDET /LR A Ffit & OHFIZFIR L THIAT 2 (B4 )
(=) SIMPLE DETINVFIRMNS T T AZAR L THIAT S (55 %)

EWVIHIWDSDHERDHY £F. ZOFF2 AL FTIREINHIZOWTIEICHEH L ET. £ HIED
fHZRBHIE, RO#EY TT.

(7)) OFHEENUOPT #4M 7 0 77 AL LCRHIZne ATEET 5 HETT. Yrntxl
T — DRV I — =~y RRH Y ET0, K Ty VIR BES TT.

(7) LSt (1) () (=) 1F, WTih NUOPT #7477V & LTIV L, DR
AT 5 HIETT.

(£) 1% LP,MILP,QP (& T HRIEA SIMPLE %/ &PICHHOME A > TR FHiET
T. BETELY ETN, 2= TT — X2 EERICER T OMER TS NET.

() (=) IV d SIMPLE 232 HETT. (V) & (=) XV IEf#ETT 2, NnuopT
DIATZINRY 73N TNWDET 0T ABETHRIFIZC-OOMELMEY Z LA TEEE
Ao () PFFMEROCREHET 20 T30, HEEOMEEZ —o>ON T 0 7T ATEIET S22 &
MARETY. 72720, —#D UNIX/Linux BRETIE (=) OFEEZYHR—FLTEY FHA.

NUOPT 0 Borland C++ 5.5 ~0xtisic B2 gm BOH:
NUOPT V12 £V, Borland C++ 5.5 IZBL TUFIERKSWZ L TEY FHA.
2%, NUOPT DXl =t /34 ZITET HIERICOETEL TR
http://www.msi.co.jp/nuopt/products/spec table.html
TSI

! Microsoft Visual Studio 2008 IZH-SWTHEILE.



> WeH
T INVE

(NUOPT DA > A h—/VIFT) ¥samples¥app

(F 7 4/ F®D NUOPT DA > A h—/LFTE c: ¥Program Files¥YNUOPT)
DTIIZVCH+D Y J 2—2arThd

nuoptvcapp.sln

MWHVET. 2OV ) a—va NI TO4>207 0= M3dbh £7.

Wa—3u ITHAI0-5-.+ 0 X

Lo YWa—23 nuoptveapp’ @ 20T
- 2 dil

! 33 loadmodule

33 noGlass

] 33 usesolveQP

B8

®

Ihoo7ayzy MR 3ELUBETHRHT2ETHICHEL TWET. A~v=2 7 L TH & L
THWD OIIEERBREEBEETH IR O T v 7Yy 7 EETY.

ZEH x {01} (ieS)
AIBI% (ReRil) D CX;,

ieS

I SEY Yax <b

ieS

S OEFRKINT 0 — 1 EHRH Y, BEHNS—AR, B0 BOBEEEZREKIET 2 &0 H
T, ZoOMEEZRET DDICLERT —FI1T,
HEBs o e, , filxXofkika,, HIKofLEDb
LRV ET. ZOMBEEMS LI T TV r—va vk EROKL RIFIETITWET.



1.1V R—F STy b7 —2A

D= aTNVIZEBRENTWVWAASL U F 72— ZAORNE & EHAEFEIL Windows KR,
UNIX/Linux WRIELEE T, 72721, UNIX/Linux RIZOWTIE, [SIMPLE OETILVELIRN S 7
FAEAR L CRIAT B HIE] 1L, EARMIZUTOT 7y b7 3 —AIZOHIN L TR £9°.

Red Hat Linux 8
CentOS 3, 4, 5
Solaris (Sparc) 8, 10

SUSE Linux Enterprise Server 9

F72, ZOMIZHBEVO UNIX/Linux RO 7T v 87— A2 X > Tk [SIMPLE DET /L
LIRS 7 T ABER L CRIAT 255 PRIATE 2560 28 0WET. fEllic =2 LCX
NUOPT #7A— b (nuopt-support@msi.co.jp) FTIEME T I

1.2 TRREICEEND HD

AT 1 7T DOEREZAT O To O DFATREIZIIRPAZENE T —5REIC K > THER Y
7A VBRI £

¢ AT N—=FRT 7 A (@ L TRE)
userapp/include/*.h NUOPT DA > 7 )L— R 7 7 A )V
¢ VCHRZA 7TV &Y T (VCHTDY 7 IZDHNE) -
userapp/lib/libnuopt M*.lib NUOPT 74 77 VU (VC++hR)
SAMPLES/app/ VCH+RRAY T AT o L7 N
¢ INIX/Linux fRZ A 77 U &4 > 7L (INIX/Linux BEECTO VU > 7 (D HMEE) -
libnuopt/libnuopt.a NUOPT 74 7 7 VU (UNIX/Linux hi)

userapp/ UNIX/Linux WWHY > 7 Vv7 4027 R

TDOTATTYMNBAER LI — REY 2 — /L[ NUOPT 2’1 V' A h— /L ENTWAERETO
HENEL, BHESM:E NUoPT ICHEL £ 9.



1.3 AT o7 FYOARNR

ST A 77 VORI T 4L FYTT. LERZEO—ETT.

> WCH
nuoptvcapp.sln VC++ OV Y a— 3
useSolveQP.cpp solvelLP, solveQP Z WDV T A A
useSolveQP/gp312.txt useSolveQP.cpp 7T —4# 1
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> UNIX
makefile PN D makefile

useSolveQP.cc solvelP, solveQP Z WAL T A A

gp312.txt useSolveQP.cc T —# 1
knapsack.txt useSolveQP.cc T —4# 2
useClass.cc I I AERNWLY T AL
QP.smp DFGAA B —T 2 — AT A NET /L1
gpe312.dat QP.smp T —#
knapsack.smp TIGAL VR =T 2—ATANETIL2
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NUOPT
FATE A

B ot A CHLE)

Wiz A4n

result.txt

2.1 EITHXDOMER

£ 9% SIMPLE MEF /L7 7 A /L knapsackOut.smp (.cc) O FEITHXEER LET. =
Z T,

AR OIRs: c=(6 8 4 3 4)
HgoRE%: a=@ 2 3 6 7)

EWD 5 B oSy Iy 7MEEMEET. UTFIiCavy R e 7 b ETEITERE1ER
TAHEZRLUETH, FHMICOWNTIL NUOPT/SIMPLE ¥ = o 7 /L&a ZH M F &0,

> WCH
prompt> mknuopt.bat knapsackOut.smp

knapsackOut.smp



//

/) Ty Yy 7R

//

Set S;

Element 1 (set=S3);

IntegerVariable x(index=1i, type=binary);
Parameter c(index=1i);

Parameter a(index=1i);

Parameter b;

Objective obj (type=maximize) ;

obj = sum(c[i]*x[i],1); // BB
sum(al[i]*x[1],1) <= b; // HFIS:

solve(); // KfiE

/] FERDT 7 AN

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

if (fout) {
simple fprintf (fout, "%f¥n", obj);
simple fprintf (fout, "%d¥n", x[i]);
fclose (fout);

lelse(

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

> UNIX

prompt% mknuopt knapsackOut.cc

knapsackOut.cc

//
/) Ty 7RIE

/] BT
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//

#include "simple.h"

void ufun ()

{

Set S;

Element i (set=S);

IntegerVariable x (index=i,type=binary); // ¥EHEK
Parameter c (index=1i);

Parameter a (index=1i);

Parameter b;

Objective obj (type=maximize) ;

obj = sum(c[il*x[i],1); // BHEIBEEK
sum(al[i]*x[1],1) <= b; // HFIS:

solve (); // KfiE

/] FERDT 7 AN

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

if (fout) {
simple fprintf (fout, "%f¥n", obj);
simple fprintf (fout, "%d¥n", x[i]);
fclose (fout);

}else{

fprintf (stderr, "file open error!¥n");
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NUOPT I4rif 7t 2L LTCHEITADT, AT s b2 BET A0 sS55I 00
FEL LTI T e 22BN T A ENTELZLDOTHIUIM THHEWERTA.

SR L Java ZHWENE T 0 7T LAOF (Windows hR) L ET.
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T, ET Db (HRAO LR YT 57 —2% 1706 30 FTEHNL THRYIRL

fE< &) Tl E 2B L £

exeLoopC.c : MK v 7 Ll (C &8, Windows i)

//

// NUOPT FEITHR AT ut AL LTETT L4 (CEEE)
//

#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, double* obj, const char* output);

int main(void)

{

int 1, n = 5;

double al] = {4,2,3,6,7};
double b;

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

double obj[1l];
int ret;
for(b = 1; b <= 30; b++){

write(n, a, b, c, "data.dat"™); // ANSIT—H DIERK

ret = system("knapsackOut.exe data.dat™); // B7m&x L L CiE

read(n, x, obj, "result.txt"); // HIIT —H% DFIIAL
printf ("ret = %d, b = %$f, obj = %f, x =", ret, b, *obj):;
for(i = 0; i < n; i++)

printf (" %d", x[i]):;

printf ("¥n");
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return 0;

/] ANT1T— 2 ORI

void write(int n, double* a, double b, double* ¢, const char* input)
{
int 1i;
FILE* fp = fopen (input, "w");
fprintf (fp, "a=¥n");
for(i = 0; 1 < n; i++)
fprintf (fp, "[%d] %£f¥n", 1i+1, alil);
fprintf (fp, ";¥nb = $f;¥nc=¥n", Db);
for(i = 0; 1 < n; i++)
fprintf (fp, "[%d] %£f¥n", 1i+1, clil]);
fprintf (fp, ";¥n");

fclose (fp)

[/ WHT— 2 OFGAREK
void read(int n, int* x, double* obj, const char* output)
{
int 1i;
char buf[256];
FILE* 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)

exeLoopJ.java : M7 v 7 Z A (Java, Windows iiX)
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//
// NUOPT EITERZR It Rl LTETTAH (Java)
//

import java.io.*;

class exelLoopd({
public static void main (String[] args) {

int n = 5;

double[] a {4,2,3,6,7};
double[] ¢ = {6,8,4,3,4};
int[] x = new int[n];

double[] obj = new double[l];

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

int ret = 1;

try{
write(n, a, b, c, "data.dat"); // AJI{ERk
ret = execute ("knapsackOut.exe","data.dat"); // Bl vt X EH
read(n, x, obj, "result.txt"); // HIIFEAIAH

}catch (IOException e) {

e.printStackTrace();

}

System.out.print ("ret = "+ret+", b = "+b+", obj = "+obj[0]+", x =");
for(int 1 = 0; 1 < n; 1i++)
System.out.print (" "+x[i]);

System.out.print ("¥n");

}
/] ATHEREA Y v K
static void write(int n, double[] a, double b, double[] ¢, String input)
throws IOException({

FileWriter fw = new FileWriter (input):;

fw.write("a =¥n");

for(int 1 = 0; i < n; i++)

fw.write (" ["+(i+1)+"] "+al[i]+"¥n");

fw.write (";¥nb = "+b+";¥nc =¥n");
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for (int 1

0; 1 < n; i++)
fw.write ("["+ (1i+1)+"]
fw.write (";¥n");
fw.close () ;
}

"+c[1]+"¥n") ;

/) BT et AE A Y v R

ProcessBuilder pb
Process p

static int execute(String exe,

pb.start () ;
InputStream is

String input)

while (is.read()
try{

new ProcessBuilder (exe,

p.getInputStream();
> 0);
p.waitFor () ;

throws IOException/{
input) ;

}catch(java.lang.InterruptedException e) {
e.printStackTrace () ;
}

}

return (p.exitValue());

/) WDFEAAY v R

static void read(int n, int[] x, double[] obj, String output) throws
IOException({
FileReader fr = new FileReader (output);
BufferedReader br = new BufferedReader (fr)
obj[0] = Float.valueOf (br.readLine());
for(int i = 0; i < n; i++)
x[i] =
br.close();
fr.close();
}

Integer.valueOf (br.readLine()) ;

C 258, Java EHLLOBIZEBWVWTH write B (XY v F) #EFE L T, NUOPT ~DAJ]
FT—H T 7 ANE L THILTWET. NUOPT ~DANT 7 ANDT —~< v MZONTI,
NUOPT/SIMPLE ¥ == 7 /L% T X\,

C Sft

DB TIX system BIE & F - T, Java OH#ITIX ProcessBuilder % -7z execute
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A Yy R&EFHLTNUOPT ETEREZR 7 rnt 2L LTEEILTWET. 20O, write B
(AYV v R) Tl ANNT—H 7 7 A/ data.dat 58 L LTHAXTWET.
NUOPT FEATIAUIRMAFE R (x & obj) % result.txt [CHAHLET. ¢ 55, Java &b
HOBNZIBNT S read B (X VY v R) ZEFE LT, NUOPT DRAFERE R A FEAHAALTWET.
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3. 94751V solvelP,solveQP

solvelP, solveQP [ZZN L (REEE) MEFHmMEE, (BEEE “KEHHEEE - —K
R & ZIREIEEZ SR T2 c++D T A4 77 Y ¢ BETkRoOERITER LT
b0 & LT, ELHRHKIAD ETFRBEATSZ c++DORIY & L CEHESEE LT]RY 7.
ANOBIZET U > 7 SREFHVCEE A,

¢ (REEE) HEFERE (solveLP 23%t)

oMk - BoRfE 228X, j=1-em
J
24k (:;ui ZZAJ 'Xj ZCli i=1,-..’n
J j:11".’m
buJ>Xj2b|J J:]_, ,m
(XJ—EZ) (JGI)

? solveQP ILIRAEED ZIRHIFIF & ORIEITH 5 Z LN TEEEA.



o (RAEE) “WEHm - kIR &R (solveqPr 235HIE)

17
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i ik

At

1
cu, ZZAJ X +§Zk:Q}'k X - X ¢l
J In

=1
k=1,
i=1--
j=1-
j=1-"
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3.1 FEOH LK

UTM™TA4 77V solvelP, solveQP O LIER T . 7=071% C++DIEDT 7
/v Mo (BB TIREZ2 5180 2R L TWET. solvelP [TEBMERMNHFMELRNE X,
ivtype LIE%, solveQP IEHlFIRD IR OERS BFAE LRV E &, noCelem IEZZTNEN
—FELTEKT 22N TEET. O LEREI~y X —T7 7 AL

nuoIf.h

ZEENTVWET. 2O~y ¥ —7 7 A VI NUOPT 74 77 U D include 7 7 A VOREY
B
(Windows hR) :

(NUOPT DA > A h—/VIGT) Yuserapp¥include
(UNIX ) :

(NUOPT DA > A h—/VIGF) /userapp/include
ZH D £

¢ solvelP

nuoptResult*
solvelP
(
nuoptParam* options
,int n,int m
,int minimize
,double* x0
,double* bL,double* bU,int* ibL,int* ibU
,double* cL,double* cU,int* icL,int* icU
,double* objL

,int nAelem,int* irowA,int* jcolA,double* a

/Tint* ivtype = 0 A\\

,int* pri = 0 —fE L CEIEATRE CEEEB N HFE L2 & &)
,int* dir = 0 ‘;;;Ezfi;_,,,,———'
,int* until = 0

,double* upc =

\Léouble* dpc =
) ;

0
0

J

¢ solveQP
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nuoptResult*

solveQP

(
nuoptParam* options
»int n,int m —HE L TEIE R (HIRXD RO 3 FE L7
,int minimize AP

,double* x0

,double* bL,double* bU,int* ibL,int* ibU
,double* cL,double* cU,int* icL,int* icU
,double* objL

,1int nAelem, int* irowA,int* jcolA,double* a
,int nQelem, int* irowQ,int* jcolQ,double* g

(,int nQCelem = 0,int* ifunQC = 0,int* irowQC = 0,int* jcolQC = O]

| sdouble* gc = 0
/i&nt* ivtype = d\\

,int* pri =

—fE L CHEMTRE (BEAEDFE L & &)

o | ——

,double* upc = 0

\Ldouble* dpc = q//

)7

o O

,int* dir =

,int* until

solveQP X solvelP DIEREZ G A TEY, solveQP T IRDEDIFEL TN THETSD &,
solveLP E[al—DHERE L 72 £ 9.
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3.2 —F AR

solveLlP, solveQP DBIEDOEKRITILE L TV ET. DB TEIIBOMHRAITWVET.

3.2.1 E2EIHIbD S H D (solvelP, solveQP iF)

nuoptParam* options  NUOPT DRFEHIH T A—% (0: T 7/ 1)

int n B DR

int m sk ot (FX, 1%ELET)

int minimize s/MENE I DT Z 7 (BFELS  FME, 0 BeRAB)
double* x0 EREOHE (KBS :n)

double* bL EHOTR~Z b (EE 1 n)

double* bU B ER~RT hv (ES 1 n)

int* ibL EHEOTROERE (KBS :n, EFE:HV, 0:7L)
int* ibU EHO EROFE (KRS :n, EFE:HY, 0:7L)
double* cL HHIRO FRARZ bV (BEE 1 m)

double* cU HlFR D EfRRZ L (BEE 1 m)

intx icL FHORO TFROAR (BS tm, EFE:HY, 0:70L)
intx icu RO EROARE (BS tm, EFE:HY, 0:70L)

T2 TRAT AT solvelP, solveQP ICHET, MUBKZELET. KOOI HIT
NUOPT DRMEHIE/NT A—=Z 2 B2 56D TETN, 0 ZETZLNATEET. TOHEITIIAN
TA=ZELLTCT 74NV FOREZHND L V) BRIZZRY 3. @EILT 74/ FTHESH Y
FHAN, RTA=FDIEELIT O HEIZIE,

nuoptParam myparam;
myparam.method = “asqgp”; // KREAY v ROFEE

solveQP (&myparam, ***) ;

DEHT LT, myparam DA LN (ABIO/RT A—Z TS 5) ITEEZFHEL T, solveQP
W7 RLUAZELET. 38X [6.7NUOPT A7 v a v 2.

BHED ETRNEEL7Z2WIEAITIE, 5T 2 ibL £7/203 ibU O R—% 2 F&20ICL
F3. #HlziEn = 3DEET
0<x,
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X, <1
2<X,<3
EV ) ETREZRBT 2HEICITRO L S ITHRELET.

BLH DOIRT: bL bU ibL ibU
0 0 &= 0 LAgk 0

1 (BN 1 0 0 LAS
2 2 3 0 LISt 0 LISt

C++ TIFBSNDOIWFIL 0 XU E Y TT DT, 1 FEHOEHIIIRT 0 DGFTICKHG L ET. Bl
O UEE EEINEHINIEE SN ET. To LS SV BFTHE 0 USADEEOE T .
FRIZ o TH AT

B OEE, BLOFEXBAITLERE TREZ —HI L LICL-oTERBLET.
ibL, ibU, icL, icU DHFATIZ NULL RA VZ 2 ET Z ERFINTWET. ZOHE, 7T
0 DM SNTZBSNZ T O LR CEICZRD 7

HIHMEIZ T % %0 12 NULL A U X Z2ET ZENTEET. ZOGEIIINIEIZT 7
FNVEDEDERND &V BRIZZRY £

3.2.2 MIGEZITHINHD D H D (solvelP, solveQP L)

double* obiL  HEBEEKOHEH Y (BS :n)

int nhelem fFIXDLREATHIOIFERZL
int* irowA FFFEFRDITES (KBS :nhelem)
int* jecola FHEFHEFZDI|IFES (KX :nhelem)
double* a HFEFOME (K : nhelem)

2T O P solvelP, solveQP CTRILEWRZFEHL E 9. objL X B BYBEE DRRIEE Y
Zkrﬁ
J

D C I LET

HFRARDOBRBATINIF LR OAR G- 2 £9. M UHFEFE L L EEXHEICE, b
MAWMSNET. HFFEROBINILIEEY OF S THERXET. Hl21E nhelem=4 DL X,
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BLH D IR
0

1
2
3

DEoicHEzb L

05 O

{O 2.3 Zq
A=

irowA JjcolA a

1 2 2.3

1 3 1.8

2 1 0.5 i:::::::> HE
1 3 0.2

0

EHZIZ L0 ET (AQIO0 TS5 26 TS DT (1.8+0.2=2.0) 285
NEY). HFEROBIEEFILETT .

3.2 . 3 BREEBIEEEREIZ» DD b D (solvelP, solveQP iLiF : —FEHIET)

int* ivtype ZHEOFER]

(FB& :n, 0:8fE, 1:8%%, 23071, 3: #E#EE 4 ¥k
TSRO Gy B S P

(& :n, 0 X0/ STAUTER, NSUVMED S OIZ EHER)

TR OB S 5 43k 7 M)

(B :n, EOfE: L LT, A0 LT, o: HERL)
oA O RME (RS 1 n)

BEOML LFHEa A b (RS :n, ARGER, IEOfH)
BEOMLUTTFHE2A N (RS :n, ARGER, IEOfH)

int* pri
int* dir

int* until
double* upc
double* dpc

ROBREFHET.

D AR

S w D O

D DI S
DA VS (0 £ 1)
D EEGIEER (0 £/ 1 BLEDOER)

cuntil THXONTMEABA D ETEKMEZ LY, Ll EiX5E

BT TR B CBBEROEEZITWET. ivtype DEROHNZ 52 57 FLT,

ivtype HE% NULL RA U ZIZT 5 ETRXTOEENEGEHR THD EWVHEE LR CEK
L7V FEF. until & NULL RA L ZIZTHETRTCOEEGEXTOLRLUERICARD 9.

pri,upc,dpc,dir IZET VI =5E
ELTEZLNDLDERUETUTOEWERELET.

SIMPLE % /235G 12 IntegerVariable D A 1N
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¢ pri (BHBNAND) OEIZ/NEWVSOMRRIT/HEIND Z L1220 £F. pRERIERN O
2 BN TWDEERE 525N TORWERDIREL TV A5G, SHEeNasco
B2 5 TO R WERIIRARDO BN N 5 2 b v & RS ES. BEIEE LT
OUTOMREITEZLATHEGL, BEEAGEZONRVOEFETHENE LET.

¢ upe,dpc (T A N) ODHEZXLNTNWEHDOLEEILNTWRNWLDOMNRIET H5H, #=
A RNPEZ BN TWRWERICOWTIIEZ A MR TRTETHLILEDELET. D
ZHIZHHF AR PR ERLEZ BTV RWEEIZOH, NUOPT (35 = A N &R ED
DT LIEICERE L ET. AR X MIEHL, HEXxoitTnno L[E UHve
LET.

o dir (BB A IXRANCORT D HEICE L TONRT A—F T, HE50HBMEICRY
F9. EAROHL BT 2L, AROIHLTFFEE%E, 020X b ofEE v
TNUOPT 3 EBH L2 WHET D ERELET.

pri,dir, upc,dpc 1 ET_XT NULL A X ETHIENTEET. TOHBAIZIFEINGIZ
OWNWTHREZ LRWVWD LRI UEKRE 220 9. BEEENIFE LRWIEAIZIE, ivtype 7 H UL
e 82T X TCEBT LI ENTEET (—FEEE).

3.2.4 BHBIE O _ROEZITHD 0D B D (solveQP DA)

int nQelem HMWBAE D~ BATH|DOIEFEREL

int* irowQ HMBEE DO~y ITHIOITE S (RS : nQelem)

int* jcolQ HHBEE D~y BITHIDOFE S (£ : nQelem)
double* g HWIBEE D~ > 1TFIDOIEFEROME (ES : nQelem)

Z ZIZE T 25 13T BB O IR DGy DAREATEI (o~ EATFI)
1
EZij,k ‘Xj "X
is
D Q2 H X FT. FIKXOREATYI & FBICHEFEROA L 52 7. FHEDOLIT KD

BEATHIE RMRTY. FFEZOHBFTL 1 BEVOFESTEZXET. L, BHEEO~y
BATHNIRITIN CTH D Z L 2R L LTWET DT, =AM OIRFEZLH 2 5 & R
EEARS O EATI 8105 (ZOHLELT) &V JICEELTIZEN.

Bl 213
o- 15
|5 7

NIy BITHIEZERT H72DI2IE nQelem = 3 £ LT
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B Z DERE irowQ jcolQ

q

0 L L L R E =08 5 2
5
7

( 1 2 L j— LT hB.

2 2 2

DEHHEZET.
HHNNIUTOLHIICLTHRUEKRTT.
B Z DR irowQ jcolQ

q

0 L L L RIEFC T =0 5 2
5
7

( 1 1 2 j— LT B.

2 2 2

FUIERERZEL _HDEZ2DLFOMPEROLINET. - T nQelem=4 & LT
B A DU irowQ jcolQ g

0 ! ! AT R ERT

1
1 1 2 5 r——+ ,
[ LED.
2 2 1 5
3 2 2 7

5L, LOTFEARAOREEREE2 5 & R ESAmNbE 2722 LIc/k s &5 R
Bl (ZOWBFL) I2Eo>T
1 10
Q:LO 7}
EERLEC LAY ETOTIREL SV, £, FBREROMWIEELEETT.

nQelem=0 &4 5¢&, HEIBEEIC IROEOVIFELZWV SO LERENET. ZOHAITIX
irowQ,jcolQ, g X3 T NULL RA X ETHZ ENTEET.

3.2.5 HHIRD R OEBAFZH1Hb D b D (solveQP DH, —IHEIET)

int nQCelem HIFIR D~ BITHIDIEF T

int* ifunQC HIFIRD~ > BITHNDOIEFERE )BT 5 HHAE 5
(& : nQCelem)

int* irowQC IO~ BITHDITES (FE : nQCelem)

int* jcoloce HIKIK D~ EITHDIFE S (ESX : nQCelem)

double* gc FRIFD A~ > BATHDOIFFEFZOfE (K S : nQCelem)

D DOFHCTHIFIO RSy

1 _
S 2 Xy X (RO )
j.k
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DIFSLATH (~ v ATH) DR
Qi

EH2ET. EFRERL, TOIFERPIETIAMORNOBZZOLE LG 2 ET.
Bz 1E, #5001, 2 O ROESBFNFN

. 48] , [8 2
Q"s e’Q 12 3

THDHHEAITIE noCelem = 6 & LT

Bl B DR 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

ERELET. HRNIT 1 BEVOFESTRELES. £/, (THIOIRFEZOLIS 1 hE
DV OFSTHEELET.

RO~ BITH S MR TH D Z & &Rtk s L TWH DT, AREE D~y {7 &R U<
TS OFEEFE LG 2D LRIRFICE=AMSbHEAT2 LI1I225 (ZOWHLFRL) &)
JRANZSET S ET. £72, BRIBEED ZRE O~y BT LRI UL, [FA—0IFEHERN
UEEZBND EMMPIRBIVET.

HEFER OMNAF I EETT.

nQCelem=0 &35 &, HFIRIZ RO PFEL RN D LIRS NET. TOHAEITIT
ifunQC, irowQC, jcolQC, qc T X T NULL HRA ¥ ETH LN TEET.

HIFIR D IR OE 3 DFE L2 WEAITIE, noCelem ML LUBEDOF|# A2 T X CTHIMKT 5 Z &
MTEET.

3.2.6 ihExzTF—RAuyk—V

solveLP, solveQP MDEVEL LT, nuoptResult EWHIAFT V=7 hDFRA X INIKY
FT. ZOFT V=T FDOAANTETHRICONTOEFERPEM S LT E T, FIH AR A
VANIFLUTOBEY TT. ZOAUANOFHOFEMIZKE TR T Iy S ra— K

useSolveQP.cpp ( Y EZELSEEW., oA TV MEIFAT DL a— RN TR K
(delete) THMENDH Y £7.

int errorCode () ; 7 —a—F

char* errorMessage () ; TT—RXvt—

double optValue(); 5 IR I

double Varval (int i); i FHOLEHDE
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double VarDual (int 1i); i ZHOEHD dual fE
double FuncVal (int i); i ZHOHIFKIOME
double FuncDual (int 1i); i HHOHIKID dual &

FRET 4 3, HIRROA T ATTR, 0FED THHZ EIZITHEELE IV (&)
DOEH /IR 0 FH).

TI—a— ez T —R vy =T NUOPT ALDH D LR U TY. [NUOPT/SIMPLE ¥ ==
TV OffEE A HZ TSR IEE . £72, solvelP,solveQP KD 7 —L LT, 51#EDF
JERPHIPHA— =03 0 £T2%, FAUL 101 LEDa— REBICHELET. BEWRITUTO L
By TT.

a— K E
101 n NE
102 m NE

103 BEDO TR (bL) A LR (bU) LD H K&
104 HIHIE D TR (cL) 28 BB (cU) L0 HRkEW

105 nAelem NE

106 irowA @2 AR —R 2 N OFIPHEK
107 jcolA D = U AR—R 2 N OFIPHIEK
108 nQelem &

109 irowQ @ = AR —R 2 N OFAPHEK
110 JcolQ D3 U R—K 2 kN DEIPHER
111 nQCelem &

112 ifunQC M L R—F 2 h OHEIPADIER
113 irowQC M= L R—F 2 h OHEIPANIER
114 jcolQC MDA LR —F > b DOHFIFHNIER
115 ivtype OHEIFHIEK

TT—AvE—UF
<<NUOPT 106>> irowA[0] = 9 should be in [1, 3]
DEHZ, FEBEOT—XIZALEEXFELWEREEGATHET.
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BIR BRI L R STV D P 7L useSolveQP.cpp (.cc) id solvelP, solveQP % FIH

TAHY T, BIEEEER D, solvelP &, REHHMEL S, solveQP ZFEONET.

>

VC+

TEE:

BT, oI a2 ETIZONTENLTWET. SAEDRIIC, £7, B
WD TEMRLTIIZIV. b LBHEWVD a1 T28vs2008 2HIE, £D
ES
SNUOPTS¥samples¥app

($NUOPTSIX NUOPT DA A b—/VIGHT, 7o & 21X C:¥Program Files¥nuopt)
WY TNVOEFT L 720 EF. a3, THvs2008 TRITFIUEX, ZOT 4L 27 FUOD
iz b

- app_VC6.zip (vce H)
- app NET2003.zip (.NET2003 )
- app VS2005.zip (vs2005 M)

DOWFNE, BENOI AL TICEETLILOZREMLTIIZEN. av 7L
TuTxl FRBEELTOHRWES, Vo727 —Rar A T —=NELTLEN
E36

YU =2—3 3 Y nuoptvcapp PRV = K

N

useSolveQP

DA HET 2 —AEHANWT LP, QP R Fu VT AT,

E :‘E useSolveQP
=l Y= e
¢+ ugeSolveQP.cpp
d AuH— 271
=2 ZeA )l

> WinrUNIXZE

useSolveQP.cpp (.cc) X solvelP, solveQP ZF|HTAH 7 /LT, 15D main BEED

BINHD £ 00— REY 2a—VDF| L TEZ N7 7 A NVINORIEOT — X T it A,
Zh % solvelP,solveQP IZIELFT. “WROEMNRL, BIEFHBERER 51T solvelP %,
HIE solveQP ZFFONET. UTIXZFDOT 0l T AOBHREETT.
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//
// solveQP OF|HH]
//
#include "nuoIf.h" // WA
int main(int argc, char** argv)
{
int n;
int m;
ifstream inputFile(argv([l]); // B—REVa2a—LO5I8ET7 7 ANLETSH

inputFile >> n >> m ;

(1)

nuoptResult* gpres = 0;
nuoptParam myParam;
if ( nQelem || nQCelem ) { // 2IROBEDNH D726 solveQp & a—/L
gpres = solveQP (&myParam
,N,m
,minimize
, x0
,bL,bU, ibL, ibU
,cL,cU,icL,icU
, 0bjL
,nAelem, irowA, jcolA, a
,nQelem, irowQ, jcolQ, g
,n0Celem, 1 funQC, irowQC, jcolQC, gc
,ivtype,pri,dir,until, upc,dpc
)
} else {// 2WDBRENZNDI S solvelP & a—/L
gpres = solvelP (&myParam
,N,m
,Minimize
, x0

,bL,bU, ibL, ibU



,cL,cU,icL,icU

,0bjL

,nAelem,irowh, jcolh, a

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

if ( gpres->errorCode() ) {
printf ("error in solveQP code = %d, message = %s¥n"
,dpres—->errorCode () ,gpres->errorMessage () ) ;
fflush (stdout) ;
exit (1) ;
} else {
printf ("optimalValue = %17.10e¥n", gpres->optValue());
printf ("X:¥n");
for (1 =0 ; 1 <n ; ++1 ) {
printf (" [%$3d] %10.3e ",i+1l,gpres->VarvVal (i));
if ( (i+1l) $ 4 == 0 ) {

printf ("¥n");

}

printf ("¥n");

printf ("F:¥n");

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

printf ("¥n");

printf ("¥n");

delete gpres;
delete [] bL;
delete [] bU;
delete [] 1ibL;

29
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delete [] ibU;

(&%)

WDEH I F Ty VEEEZFT.

B4 x {01} (ieS)

HEOBIE (Rki) D cX,

ieS

GIEOE S >ax <b

ieS
Hiopskooied: c=(42 12 45 5 2 61 89 32 47 18)
HlR R :  a=(39 13 68 15 10 20 31 15 41 16)
gm0 . b=121

Ih#% solveLP THESITIE, —MROMBIEFHEIRH

s/ IMb - i KAl i =11...,m
- e ZFV& J
]
%14: Cul ZZAJ XJ ZCII i=1,--.’n
J j:11'..)m
buJ>Xj2b|J J:]_, ,m

DRI ORMEERBIT S, T2b5
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c=(42 12 45 5 2 61 89 32 47 18)

Q=0
cu =(121)
cl = (— oo)

A=(39 13 68 15 10 20 31 15 41 16)

x; €{0,1}

(A TV 2550

LFIUEENZ L2820 £ 7. useSolveQP.cpp(.co) DANT 7 AN E LT ZOF— 4%
FHLIZONT 7 AL

(VC++hR)

(NUOPT DA > A h—)VIGFT) ¥samples¥Yapp¥useSolveQPY¥knapsack.txt

(UNIX i) :

<7

(NUOPT DA > A h—)LIEFT) /userapp/knapsack.txt
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3.4 E7T4

XC, o7 a— K useSolveQP DFEITEY 2 — L EER L TEITLTHEL LS.

> WCH

7uYx7 b [ useSolveQP | ZERE, VC+H+DA=a—0 [Fud=r b D [AF
— b 7 v TaYxl MIRE] 28, VoY= FE2ERLET. 728 useSolveQP D
%Y [Release | WIHELTHY 7.

= nuoptycapp — Visual G++ 2008 Express Edition
7B RBEE FTWN [ F0IHME) | ELEE TS0 WD
A G-l @ L | 8 PIA0ENC.

Wai-Yay IH270-5-.. v 1 .
2 3 i BRLOVEB QBN0WY..  CtrbShiftsA
Lod Ya—Yal nuoptveapp’ @ 3 ] BXfEIEE MBANG).  Shift+Alt+A
& (2 dil
& 54 loadmodule 4 HRLOD0LEE
[+ ;E noGClass oy .. =
&- ‘E @ FNTOI71 N EFRTO
J0¥ AT O-RL
B2 (F).

- 28-hPy? FOYTINERER
PO IHETTRBHE).
F0TTIMOEN EIBF Q..
HARL BN EIRBIE)..

Y= IDE) IR L.

JoR74R Alt+F7

WNWTETA=Z2a—DENL R
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= nuoptvcapp — Visual G++ 2008 Express Edition

TNE  REE
RSP -,

W23y THAT0-3 - ..
FERREY
o Wa1—=23Y 'nuoptveapp’ @ F0Y
A dil
.;ﬂ loadmodule
.g; noClass

.33 useSolveQP

#
#
#
@

F#T)  F0VIObE) [ELEE | TS0

Y=ID 4 FOWD

A | & Ma=2a Qe FE) F?
Wa=2aOUELERY  Ctri+Alt+F7
W =23 =0
iad  useSolveQP DEIL L) i
| useSolveQP OUEILFE)
useSolveQP DA =N}

0V bOH D
FwF B R
TR =T (0).

% FAT79 5 & useSolveQP.cpp AL/ AL, NUOPT DTA T Z7V LV 7 ST, EI7E
Va2 —/L?M useSolveQP.exe MER SN FET. 5% L LT knapsack.txt #5255
nY=l K = [Tans ) - WERTe 7 1) = [Ty 7] OEET, avy R5%Y

\Z Tknapsack.txt] & AJILET.

useSolveQP 70874 A~

Q) | P77 Release) v| F39kos-nier | THT4I0Win32) v
HEIoNTo [ e Ak}
= W01 |EI‘7JJI« Windows T/5vA ,,]
?f? 5
T T
3K $(TareetPath)
'?S%H 4 knapsack.txt =
s | T
e A 7 )i Hinsd G
B ARV L
@ AARL EILE ATy TR [0
oL i
PRV r—23uSEIITE S A 1T,
< |2
(o J[xew [ mRe |

DONT TRy T | A=a—inb
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[FToAD | w=D kW ALFH)
2 B
F )b ) F5
F )L TR ) Cri+F5
FOEACTRYFE).
{51l3h G0... Ctrl+Al+E

ATyF AL D F11
ATyF A=1i—-0) F10

FU=5tA L MOPERR ()

EFRITTBHE, FITRBAERTR T 0 RUBRBN, TOFIZUTOL I RE IR ELNET.
solvelP Wa— L INTHAONKENFET.

NUOPT x.x.x, Copyright (C) 1991-200x Mathematical Systems Inc.

PROBLEM NAME anon.LP
NUMBER OF VARIABLES 10
NUMBER OF FUNCTIONS 2
PROBLEM TYPE MAXIMIZATION
METHOD SIMPLEX
<preprocess begin>.......... <preprocess end>

<iteration begin>
1.2B
up: 244 .71 lo: -1e+050 time:
0.0s:mem (Mb)=3/2:avail (Mb)=2029/647
llen:2 #prob:4 #piv:9
#1 up: 244.71 1lo: 242 time:
0.0s:mem(Mb)=3/2:avail (Mb)=2029/647
llen:2 #prob:5 #piv:10

<iteration end>
STATUS OPTIMAL
VALUE_OF_OBJECTIVE 242

SIMPLEX PIVOT COUNT 7
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PARTIAL PROBLEM COUNT 10
DUAL SIMPLEX PIVOT COUNT 4
ELAPSED TIME (sec.) 0.00
SOLUTION FILE solver.sol
optimalValue = 2.4200000000e+002

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

F:

[ 1] 1.210e+002

Press any key to continue

BT ZHNAEIT NvoPT 2B OKRMICHE T AIHE O TT. MMEOZEROHK
(NUMBER OF VARIABLES) X°HMJBI#(DfE (VALUE OF OBJECTIVE) %15 Z LN TEE

9. NUOPT DIEHEH HJONEIZOWTIL INUOPT/SIMPLE ~==7 /v (BIfit) Z# &< Z&
AN

NUOPT O H )z #iil+ 2 121%,

nuoptParam myParam; //

LT, NIA—HFEES LIEDD,

myParam.outputMode = “silent”;

CLET. £, T7ZFAMMTHAEND NUOPT OKRBEELR—NTHBM7 7 4V
solver.sol OH1ZEMEIT 5ITIE

myParam.outfilename = “ NULL ”;

EERTEL, solveQP () DMDFIHE LTHELET. useSolveQP.cpp (.cc) DEATFD I A
NS &, ZOREICRY, NUOPT b DI HI ST, useSolveQpP NI 5 FER
DRI £,

nuoptParam myParam;
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// NUOPT DN M7 7 A MO ) EWHT 5.

myParam.outputMode = "silent";
myParam.outfilename = " NULL ";
if ( nQelem || nQCelem ) { // 2RO DS D25 solveQP
gpres = solveQP (&myParam
,n,m

HBOENV RA=2—=N05

[FToAD | w=D kW ALFH)
2 B ()
F iR ) F5
b FreSRUTEREH Ctrl+F5
FOEACTAYFE..
{542 G0 Ctri+Al+E

ATyF AL D F11
ATyF A=1i—-0) F10

FU=5tA L MOPERR ()

LT oL, av s ARSHBIICITINET.
> UNIX

Prompt% make useSolveQP

L35 L, useSolveQP.cc WAL I/NA )L, NUOPT DT A7 TV LV 7 ZT useSolveQP
PER SN ET. 518 E LT knapsack.txt 52 TR —REYV2—LEFETLET.
wix, Ty 7Yy JRBEICKIET D knapsack.txt HFIZODORETIHITLIZEEZDOHTT.
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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
(
F
(

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

1] 1.210e+002
prompt$%

> WinrUNIXZE
knapsack.txt &[F UHATIZHIDO useSolveQP.cpp(.cc) DANT 7 A v
(VC++hi) -

(NUOPT DA > A h—/LH) ¥samples¥app¥useSolveQP¥qp312.txt
(UNIX ) :

(NUOPT DA A h—/VIHT) /userapp/gp312.txt
MHYET. ZOF— XX REHHERET

AN - INI4 1 ji=1--m
C.-X.+— > Q. X -X
PR (=1
P 1 . i=1---n
cu; =) A -xi+=> Qi X, -x,=cly T
Zj: d 7 2% I j=1---m
:1’..,m
bu, > X, > bl, .
jel
(x;€Z el

EWVIHENT, WOIIITRELIZbDITHINLES. 2 2%, 3HKIOMET, iz
WOETH Y EH A
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c=(-3 1)
(10 G,
Q_(o zzj’Q -

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

-1 01
A=|-02 -1
2 1
bu=(1 2)
bl =(0 0)
(VCH+AR) :
VC++D GUI T [Tmy=r b = [RE| = [Ty 7)) 27T, [7nrJ 00518 %
agp3l2.txt

ELTHUDITLTATIZSN.

(UNIXhR) :

prompt% ./useSolveQP gp3l2.txt
ELET.

AEIX useSolveQP A solveQP & 2—/L LT, RO XD 72ERH I ET.
optimalValue = 2.3181851911e+000

X:

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

E:

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

WDT —H (Windows D H) :
(NUOPT DA > A h—)LIFT) ¥samplesYapp¥useSolveQP¥gp312I.txt

(32D TIRGEHERBE OB 2 H A T <, BEERE WO IREELSTLbOT, “ROE
BEtmfE L 20 4. Zhae ANE LTHEITTL L



optimalValue = 2.5000000000e+000
Xz

[ 1] 1.000e+000 [ 2] 0.000e+000
F:

[ 1] -1.000e+000 [ 2] -2.000e-001
DI RER S S E T,

[

3]

2.000e+000

39
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4. SIMPLE ET )V & RT A NEo8E LRV

RETHENTHDIE SIMPLE ICL > TR L=EF VA2 T e VT AD—HE LTRSS
ETT. ZOFERITIRED I 7 A EERT 2 51E L E_THEME T2 NUOPT DT A 77 U,
Vo7 &8NTWATua S ASKTRIFIC—DOMED L ULNERTEXRWNEWIHIERH D
E3m

> WCH:

TE:

VIRE T, o7z HIOWIZETICOWTEPNTOET . SiAtETeills, £, By o]

ATEERLUTLIZSWD, LBV DOa L 34T V82008 72hiE, 0 FEE
%NUOPT%¥samples¥app

(%NUOPT%i% NUOPT D> Ah—/ V5T, 72& % 1X C'¥Program Files¥nuopt)

DY T NVOEGET LD ET. 2 30T V82008 Tl v, ZO7 L7 NOHIZHD

- app_VC6.zip (VCe6 )
- app_NET2003.zip (.NET2003 A1)
- app_VS2005.zip (VS2005 )

DT IE, BEWDAL SAFIZEETHLOZEAL TIZEEN, a7 ay /i
BELTCWRWEGE, V727 —0a RA LT —PNAECCTLENET.

VU a—3 3 nuoptvecapp D7 RV =V K
noClass

INARTIEHIST D7 0 7 LT

& 33 noGlass
=z V=2 A
¢+ main.cpp
¢+ noClass.cpp
L AnH— J94{ )l
LA Y=2 F71IL

> UNDGE
ZOPNZISET DD, T AN
(NUOPT DA > A b —ILFT) /userapp/useSimple.cc
/MIP.cc

<.
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VC++il T A 77 U ZBENDHIX
4.1VCH++H T A 77 VU (SIMPLE T /L & KT A NZ558E L 2R ~
UNIX T4 77V 2BHENDOHX

4 . 2UNIX KT A 7 VU (SIMPLE BT /L& RT A NRELHBELZR W) ~BEEL L 72X,
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4.1VC++R5 A 75V (SIMPLE EF /N & KT A N\% 558 L7\ i)
4.1.1 EF0ERTA " oxg YOH

ZO7mY =7 FTIE noClass.cpp LW V=T 7 A )WIZET NV EETNVEFIAT 2
TR AWM FEZAENTVET. noClass.cpp Tl knapsackSolve & W) A HIO T X
EFEFELTCVWET. ZOFHEIIANE LT, knapsack BEDET LD

Parameter a(index=i);
Parameter b;
Parameter c(index=1i);
Y3 55— (aarg,barg,carg) #5225 ¢
Variable x(index=1i);

(ZHY 2B 5UH (xarg) & ARIREEL (farg) ZKL X7

#include "simple.h"

//
[/ Ty Ty VRE (ET VORI L ETESBEL R
//

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

,double* xarg,double* farqg)

//
/] VAT KO
//
SimpleInitialize();
{

Set S;

Element i (set=S);

IntegerVariable x(name="VRE-XY FL", index=1i,type=binary); // EHEK
Parameter c(name="{fifE", index=1) ;

Parameter a(name="E®", index=i);

Parameter b (name="FAEE");

/7
‘

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

/] BIBINS T — 2 HERE



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

c.readD(narg, carg) ;

sum(a[il*x[i],1i) <= b; // SR
obj = sum(c[i]*x[1i],1); // BHIEE%

// NUOPT M5 DEEACER T 714 /v .sol DAHIDRE

// options.outfilename = "nuoptout";

// .sol D77 ANNEMHIT HHEIZITRO X HI12EL

options.outfilename = " NULL ";

/) Wz %

options.outputMode = "silent";

// WL DELT

solve () ;

/] x ODRNEZ C++ OFHNCE T

int lenx;
int* indx;
double* valx;

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

if ( lenx != narg) {

return 99; // x[i] DOEEOEIN narg EERD(T—HXITFEHY)

// BIEICEBOE

int it;

for (it = 0 ; it < lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];
// indx[it] 1% 1,2, ... narg 72®O7T, 1 %#5[<

// BARIBEEED

e
it
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*farg = result.optValue;

// indx,valx IX dump WIS THMEBIZ allocate S#LHDT free LTHEL.
delete [] indx;
delete [] valx;

}

// NUOPT DTT—a— R&iKT.

return result.errorCode;

TDAHE T 2—AERWDEA, ETMIT RS T AEKT 1 DR ERTDH I LA AR
T, A, HIRREIERELEZEMCELTICZOETVICEMEN TP Z LTy .
SimpleInitialize ()2 — VL VD% L, SimpleClearBuffer () a—/LXVHENX {} T
LK HMENPRHY 9. SIMPLE DA 7V =7 b (Set X Element) DEHFIEL, ZTD { } @
FCITWE T, SimpleInitialize () & 2 —/LE NI SIMPLE DA T Y =7 F&E S L CTHIHA
L7ZY, 20 {} OHTSIMPLE DA T V=7 NaESTHEEITHT T —L7a 0 9.
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4.1.2 7L RTA RDa—1 YOH

Ri¥ knapsackSolve & C++ TR L TWA AL b —F U &k LET. ZZ2TiE, F
2EEFRRICT >y 7Yy 78

HHBEs ot c=(6 8 4 3 4)
fXofRs: a=(4 2 3 6 7)

DEEHFIO LIRMEZ 1205 30 O TE T L5 2fEEzZEXE£T. Zor—Frb7nvx
27 b noClass (ZBAIEHTWET.

#include

<stdio.h>

// main () DPFTa—= I LREMFRE (RELTA 7T Y)

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

,doublex*

void main ()

{

/) REOT —242

int narg = 5;

double
double
double
double

double

aarg[5] =
carg[5] =
xarg([5];

barg = 20;

farg;

int errCode;

xarg,double* farg);

{4,2,3,6,7};
{6,8,4,3,4};

// barg L IH7RN 5 knapsackSolve VKL aZ—/LT 5

int ib;

for ( ib =1 ; ib <= 30; ++ib ) {

barg

= (double)

ib;

errCode = knapsackSolve (narg,aarg,barg,carg, xarqg, &farqg) ;

printf ("errCode=%d b=%g obj=%g ",errCode,barg, farg);

printf (" x= ");
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int 1i;

for (i =0 ; 1 < narg ; ++i ) {
printf ("$1.0f ",xargli]);

}

printf ("¥n");

FBER, ROz edcr FEBIRLET.

& nuoptvcapp — Visual G++ 2008 Express Edition
ZPLE REE FTW [F0IIORE | ELEE FHeHD  w-lD e RO

-G @ L | v PSA0END.
(Wa1-930 TH270-5- . « 1

FENREY ] RLOIER OiBhow.. Ctrl+Shift+A
m:_:’%ri’” nuoptveapp’ @ 3 (5] PATEIEE DIEMG). Shift+ Alt+A
7 di
A loadmodule L2056
EzfnoClass : ~ T0)
[+ :zﬂ useSolveQP | IATOIP(NERTO

i ek cod Sz n R (W)

F82(F)..

A7 FI AR
70 1A MEAFRERE)..
0 FOENLFIERD..
HARL EILFARBIE)..
W=JLOE)L FIERRLY..
3 FOVIOE Y-NAOR PATLERROEIRCERD
F0T4E) Alt+F7

D IUNT VCH+GUI DFEIT & EIR ¢



[FToAD | w=D kW ALFH)

42 B0
7 1w iRS ) F§

- Tl BLTRRE Ctrl+F5
FoEALTRFE.
1917h G... Ctrl+Alt+E
ATYF A D F11
2797 A=1i-Q) F10

FU=5tA L MOPERR ()

ROE I RHOPEONET.

errCode=0 b=1 obj=0 x= 0 0 0 0 O
errCode=0 b=2 obj=8 x= 01 0 0 O
errCode=0 b=3 obj=8 x= 01 0 0 O
errCode=0 b=4 obj=8 x= 01 0 0 O

errCode=0 b=5 obj=12 x= 011 0 0
errCode=0 b=6 obj=14 x= 11 0 0 0

()

errCode=0 b=26 obj=25 x= 11111
errCode=0 b=27 obj=25 x=1 1 11 1
errCode=0 b=28 o0bj=25 x= 11111
errCode=0 b=29 o0bj=25 x= 11111
errCode=0 b=30 obj=25 x= 11111

Press any key to continue
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4.2UNIXRT A 7T VU (SIMPLE EF /L& T A /A 45HE L 72\ V)

4.2.1 70 o4 0w UNIX

WL, sIMPLE OrtiRZ=FIH L CIEEZ AT, KE, MO N %2ITH Fix (o775 4 L
7 FUN®D MIP.cc) T

#include "simple.h"

//

/] Ty Yy 7 RE

//

// Bl BN BB I E

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

,double* xarg,double* farqg)

//
/) AT AOHEE (ZNFETEELEVATLAZ 2 VT, LI SIMPLE DELR)
//

SimpleInitialize();

Set S;

Element i (set=S);

IntegerVariable x (name="{E~T kL
, index=1, type=binary); // LK
Parameter c (name="{fiffi", index=1i) ;
Parameter a(name="HE&E",index=1);
Parameter b (name="#FAEE");

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

// BIEIN ST —H %2 E (NUOPT/SIMPLE ~ == 7 /LA 5HR)
a.readD (narg,aarqg) ;

b = barg;



//

c.readD(narg, carqg) ;

sum(a[il*x[i],1i) <= b; YV [ SES S
obj = sum(c[i]*x[1i],1); // BHIEE%

// NUOPT M5 DEEACER T 714 /v .sol DAHIDRE

// options.outfilename = "nuoptout";

// .sol D77 ANNEMHIT HHEIZITRO X HI12EL

options.outfilename = " NULL ";
/) WA EAE S
options.outputMode = "silent";

// WL DEST

solve () ;

/] x ONFx C++ OESNZH T
(NUOPT/SIMPLE ~ == 7 /L% 5 M)
int lenx;

int* indx;

double* valx;

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

if ( lenx != narg) {

return 99; // x[i] DOEEOEIN narg EERD(T—HXITFEHY)

// BIEICEBOE
int it;
for (it = 0 ; it < lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];
// indx[it] X 1,2, ... narg 72DT, 1 %#5|<

// BARIBEEED

e
it

49
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*farg = result.optValue;

// indx,valx IX dump WIS THMEBIZ allocate S#LHDT free LTHEL.
delete [] indx;

delete [] valx;

// NUOPT DT 7 —a— NE&iKT,

return result.errorCode;

ZOFHiE (MIPsolve) IFFHEN DTN, HILWT —X &2 H LICV AT AEER LIET Z
EEAEE LTEBDETOT, FREVMEDIEZERLICLETVONEE 7 VT THLERD
VET.ZI9TDITEIITIT2TWND LD ITHRMIC Simplelnitialize () &2 —/L LE T

1.2 2870 E RT4  pa—) UNIX

&I SIMPLE DR &2 E e X MIPsolve & 2 —/L T3 A A VT .

#include <stdio.h>

#include "simple.h"

/] HE (WAH)
extern "C" {
extern void secini();
}
// SIMPLE TE/I7I-Him T &
int MIPsolve (int narg,double* aarg,double barg,double* carg

,double* xarg,double* farqg);

int readData (FILE* fp,char* filename); // T —X &@iie

int main ()
{
//



// LATFI3AZE ( 1ML )
//
secini () ;

SimpleInitialize();

int narg = 5;

{4,2,3,6,7};

double aargl[5]

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

double farg;

int errCode;

//
// barg #Z{LEERN S NUOPT Z#hiKLa—1d 3
//
int ib;
for ( ib =1 ; ib <= 30; ++ib ) {
barg = (double) ib;
//
/] VAT LOTEF &R,
//
errCode = MIPsolve (narg,aarg,barg,carg,xarg, &farg);

printf ("errCode=%d b=%g obj=%g ",errCode,barqg, farqg):;

printf (" x= ");
int 1i;
for (i =0 ; i < narg ; ++1i ) {

printf ("%1.0f ",xargl[i]):;
}
printf ("¥n");

//
// SIMPLE 2MEEFLTWA static Nv 75707 U7

51
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//
SimpleClearBuffer();

return 0;

SIMPLE %iCiR L7=Ffi & ZMES5A1TIE, secini() & SimpleInitialize () ZFES4
ERHOVET. ZZTHE, 7T—F 77 A NVEHGHHFAETIC C++DOEINCT — X ZREL T
MIPsolve ZHBMEATHETE, UFTDOLICLTT—H 77 AV EHAAALTELZ LY
TEET.

char* filename = "c:¥¥temp¥¥data.dat";

FILE* fp = fopen(filename,"r"); // 77 A/V%&B<
readData (fp, filename); // T—X

fclose (fp); //

ZI9TDE, THOLRENER/NNy 7 iz zbnET. ExbN-T —#IL SIMPLE
F 72l FTCTRICLAH] (name) Z2FH>4 7 V=7 FEXGL, BEESRICHAAEFNET.
Bz X7 —% 7 7 A LT

param = 2;

EWOTEHENRHD L, LUK

Parameter a (name="param”);

EWVWIOIESIZE2Ta 2 MRASHNET. FULONEHEEIBENTZGEAIZE, TOT XTI
T—HONENPRAINET. FlxiE,

Variable v (name="param”);

EWVWIOIEEDHIL, v I 2 BDMUASNET. BEHED SimpleClearBuffer ()X SIMPLE
PRFFLTCWDRET 4w I RNy T 7 D7 VT EZTH>MBTT. ZOa—L&{iol%kiE, 22—
NEATIRNZER LTV D SIMPLE A7 V=7 NOWNR LSBT 252 L3 TER 251/
PYIZ, ek AOERAEEREZBO TN TEET.
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4.2.3 EATHROMER & BEtozT UNIX

T, ZOY 7 Na— K useSimple.cc,Mip.cc b — RE Y 2 —/LaER L TELT
LTHELED.

prompt% make useSimple

prompt% ./useSimple

EFIBLET. FETSED L,

errCode=0 b=1 obj=0 x= 0 0 0 0 O

errCode=0 b=2 obj=8 x= 01 0 0 0

errCode=0 b=3 obj=8 x= 01 0 0 0

errCode=0 b=4 obj=8 x= 01 0 0 0

errCode=0 b=5 obj=12 x= 01 1 0 O
errCode=0 b=6 obj=14 x= 1 1 0 0 O
errCode=0 b=7 obj=14 x= 1 1 0 0 O
errCode=0 b=8 obj=14 x= 1 1 0 0 O
errCode=0 b=9 obj=18 x= 1 1 1 0 0
errCode=0 b=10 obj=18 x= 1 1 1 0 O
errCode=0 b=11 obj=18 x= 1 1 1 0 O
errCode=0 b=12 obj=18 x= 1 1 1 0 O
errCode=0 b=13 obj=18 x= 1 1 0 0 1
errCode=0 b=14 obj=18 x= 1 1 1 0 O
errCode=0 b=15 obj=21 x= 111 1 O
errCode=0 b=16 obj=22 x= 111 0 1
errCode=0 b=17 obj=22 x= 111 0 1
errCode=0 b=18 obj=22 x= 111 0 1
errCode=0 b=19 obj=22 x= 111 0 1
errCode=0 b=20 obj=22 x= 111 0 1
errCode=0 b=21 obj=22 x= 111 0 1
errCode=0 b=22 obj=25 x= 111 1 1
errCode=0 b=23 obj=25 x= 1 1 1 1 1
errCode=0 b=24 obj=25 x= 111 1 1
errCode=0 b=25 obj=25 x= 1 1 1 1 1
errCode=0 b=26 obj=25 x= 1 1 1 1 1
errCode=0 b=27 obj=25 x= 111 1 1
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errCode=0 b=28 obj=25 x= 1 1 1 1 1
errCode=0 b=29 obj=25 x= 1 1 1 1 1
errCode=0 b=30 obj=25 x= 1 1 1 1 1

EWOHOHIINEONET. BATIXRAR DT — X BT 2Ty 7Yy 7 RBEORIZ G L TV E
R
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5. SIMPLE ET VR ND 7 5 A4/ L THIHT 54

ARETHENTDHDOL SIMPLE L > CRliB LAZET VA2 T B 7 T AD—EE L TRFOH T
BT ETEHEHEET VEAET U/ S5 SIMPLE Ttk LE T, IRIZE OFLRH» 6 5B
FHEET ST D CH+D 7 T AEAERLET. 22— T a7 T LATIEED C++D 7 T AD
FTV e VEESTHILICEST

¢ T—HDHtIRIAIA

o Fd b O FELT

* EHOYIHHEDE

o FCEFOBIE T 5 EOFRTR
REOEMEEFEBLET. 7 7AF TV NALIFMNL L TWD O T, BHEOMEEZOE DD
AT 1 7T L TEET 272 EOBENFTREIZZ2 0 £ 7.

> WO+
YU a—3 3 nuoptvecapp D7 R Y =Y K
loadmodule

MDA LHE T 2—ABANTTy Py 7 2@ a7 A0TT.

e
= Eﬂloadmoduk
= e VU=A I
¢+ driver.cpp
¢+ knapsack.cpp
¢+ main.cpp
2 7 AvE— 94
h] knapsackh
LA Y= 71
@ B natlace

+
]

[

> UNIX

UNIX R TIX, SIMPLE OEFAEIRND C++D 7 T A &4 LT, " IREFEIFE, ;v 7%
v I REDET AR UCTEMEZIT ) Ttk (RT7A4N) 2ERT 2612 LET.

Tr AN

(NUOPT DA > A b—/L¥EFT) /userapp/useClass.cc

P IoA a7 =R, LAY E—FFFy F7+—h] (ZhDE ST, —HO UNIX/Linux DT T v b7+ —
ATIEVPR—FENTEY $HA.
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/QP.smp
/knapsack.smp

INZDA o H T 2= A FIWT ZREHERE, Ty 7Yy 7EEZRS 70 7T LT

VC++iR T A 77 U 2 BEVD I
5.1VC++il {74 77 VU (SIMPLE EF VRN E 7 7 A &4 L CRIAT 5 6]) ~
UNIX T A 7 7V ZRBHEVDHFIE

5.2UNIX W7 A 7 Z U (SIMPLE BT /Vitih B 7 T A &4/ U TR 5 61) ~
BERL 72,
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5.1VC++iF A 75V (SIMPLE EF /IR D 7 F 224/ L TRIHT 5 4)
5.1.1 871 WCH

RIZRT TR T TRIZOT7 TV r—2a v OBLERDET AR TT. BEOET L LR
RHDIE, NI A—HDESHEHIIC required EWVWIF—U—KNHDHZ ETTN, Zhdz
DISED D -T2 T =2 % C++OBEFIMBANTHZ LR L TWET. COMITEE DOET v
MR ERUTY. ZOFITIEZDOETANBRKRD L H 72 knapsack.smp EWVNH 7 7 A /UIZFRIR &
nrbolLET.

//
/) Ty Yy IR
//

Set S;

Element 1 (set=S);

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

Parameter a(index=i,required);

Parameter b (required) ;

Objective obj (type=maximize) ;

VariableParameter d(index=i);

obj = sum(c[i]*x[i],1); // EHIEE%K
sum(al[i]l*x[1],1) <= b; // RIS

ZDT7 7 A MIRZETHE > TV D NUOPT DFlZ D= U o — 3 > &R CEAT
(NUOPT DA A b —/LIBFT) ¥samples¥app
WZHh £

5.1.2 genClass O3 —) Ve

AEIOET VEIZDOFEE T c++TRIHATE A2 TIEH Y FHEAN. genClass EWVWHa~
VRERAWT BT L L, i T BT T AES (knapsack.h) &7 7 ADFEIE
(knapsack.cc) DHEVERINET.

WRON—VIZBHT 27 7 A VOBBRERR LET. 2—WTET, €7 Y 7 558 SIMPLE
ERAWTET AR EITVY, genClass IZX -~ T/ 7 AOFEE ZHEVAERL, 22—V Tn s

L IDYFGADEEONEE—FITEEERTALEIH D FHA.
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LI ENEEVET. E7TAZFHATLIEEICE, 29 LTERSNEZZ F2AEE ([
knapsack.h) A 7NV —RKLT, V7 I9AFZ TV x) " eESLET. 2OV TAFT TV
FDALNREBRLTC, 2—FIEEZD c++7 1277 A ([ knapsackSolve()) MBI DET
JWNCT — X0 NI L7210 (print (), dump () ) T D EAEN A[REIC 72D F 9.

FATIE DA OB, %i&ﬁ%i%éﬂt771% Ghar AN, Vo LET. Z
9 LTAKESNIZ SIMPLE D27 7 ZZFFFIT(ME TS, EMEITHHMMAT D LN TEET.
72720 SIMPLE D7 F XA & FMT HITHEIL->T, a—FD7 17T L5 60T
SimpleInitialize (), ALBHFRIZ SimpleClearBuffer () R 5B EZMFNHITMLENH D F
T (ZH51E SIMPLE 234 B (SR 4 2 AL iRk O etk & RSB L 720 £9).

SIMPLE (2 X 5
E5 LEtak

(knapsack.smp 7 7 A JV)
Ay K B
genClass

\ EFLD L s a— L

(knapsackControl.cc)

C++lZ k5
7T AERR

(knapsack.cc, knapsack.h) v

V'..
=
f}
O
I

VA=V
[ s NP ) 2N B4 ] knapsackSolve ()

T

ﬂw

genClass OEHENL DOS VA RyDT a7 Mpb
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> genClass knapsack.smp

L LET. genClass X NUOPT WM T 2 2—7 4 U T 4 T, ZOFEITOIOITITBIIRTRED
MEE L 720 F4. FEMICOWTIE NUOPT/SIMPLE ~ =27 VEBR LTI EZE W, LR
knapsack.smp (2% 9% genClass DIFEITHITT.

C:¥Program Files¥NUOPTY¥SAMPLESYapp>genClass knapsack.smp

genClass for Windows (Ver. x.x.x), Copyright (C) 200x Mathematical
Systems Inc.

Model description: knapsack.smp

knapsack.cc

knapsack.cc

ZOBMETZ OB ET T VKIS T D7 T AER & TN genClass ZEE L7 41
FINER S ET.

knapsack.h knapsack.smp (ZXINT D7 T ADER
knapsack.cc PSP
knapsackControl.cc FMFEY 7

7 F ADEFE (knapsack.h) 1X, ZOHEFEFEICH L TEEEZITI)> 2 hr— LT
(C++Da— ) OFTEAEZATORNILT A 7V — RTD0ERHY £T. 77 ADFELE
(knapsack.cc) ONFITIEH 2 —VREHRT D2LETH Y FEAD, FITHXNEIERT DB

ICa—FDOTFa T My A V7T HRERHY £9.

YU =a2—3 3 Y nuoptvcapp PRV =V K

loadmodule

MZDAZ T =2—=ANTTy 7y 7B EES 70 77 LTI, genClass T/E
R ENT-FEEE (knapsack.cc) &7 T ADEF (knapsack.h) ZEML TWET.

ITCT—REENHY ET. ARSI N knapsack.cc 7R Y7 MIBIMT SHEIIZ
knapsack.cpp CHEETFEZEFR LTS ZIV. 29 T2 LIk, ve++®D GUI OHMIT &
D, ZOT77A NP CH+DA— R THLERHIND LI ET.
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genClass CTHAERINTZ7 7 AL

L Resource Files (knapsack.cpp & knapsack.cc @
= | Source Files LB R D)

¢+ dlimain.cpp

C+] driverc /
¢+ knapsack.cpp

knapsackControl.cc X knapsack.smp CEF L7277 7 ADOFHFAHEOY TR GR#H S
NTWET. Z0a— NEI—ERE(LETEZITI LW bDTT. AWF TV "MRdHdH7 7
ADHBITIZIE LA T V27 FOESHEPNTVET DT, 7 7 ZAOFH D = — FER
BRZIZZ B £

#include “knapsack.h”

void simpleControl ()

{

Set S;

Element i( set = S );

Parameter c( name = “c¢”, index =1 );
Parameter a( name = “a”, index = 1i );
Parameter b (name = “b”);

System knapsack sl(c, a, b);

5.1.3 R4 VOH

TREZDOET VMBSO cr+7m 77 028 lHLEL LS. ZRIEFT vy =2 MIEM

ShTnd

driver.cpp
LW 77 AL T, knapsackSolve EWIAFIDFRETT. ZONL—F DA H T x—
AIIATTE LT, knapsack REDET /LD

Parameter a (index=i);

Parameter b;

Parameter c (index=1i);
Y355 —# (aarg,barg,carg) 525 &

Variable x (index=i);
(ST DREE (xarg) & HAIBE (farg) 2T LWV HDOTY. KIAL DDA
7 = — ZFMEICRH L L THETE 20T, L0 Fikg o — FERD ATREIC /R D £77.



#include "knapsack.h" // AV IZNV—REF

//

/Ty Ty 7 RO KR

//

//

int knapsackSolve (int narg // FEDOYV A X
,double* aarg // & a
,double barg // ¥ b
,double* carg // f&¥#& c
,double* xarg // X7 b ( x )
,double* farg // HHIB%K
)

// e
SimpleInitialize();
{ // SimpleInitialize() Da—LDHIL { 2fHT5
/) EESEAOA T = 7 R
Set S;
Element 1 (set=S);
Parameter b;

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

// CEANEYEFULHDOT —21C52 5.
b = barg; // AW TEFEFOEFERA
c.readD(narg,carg); // BHI/PH SIMPLE OA T ¥ =7 h~Di%
a.readD(narg,aarg); // EHIDH SIMPLE OA 7Y =7 h~Di%

//

// knapsack REDKME

//

System knapsack knap(c,a,b);

int len;

int* ind;

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

// knapsack RED x % Cc OEHITH S knapx IIFIE

// RZE R BAANRE

int it;

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

}

*farg = result.optValue;

// BAIBIEIEZ RS i Hi7e 515 ( asDouble () THAHE )

/] NI DO
delete [] ind;
delete [] knapx;
} // SimpleClearBuffer() ®a—/LDH{%Z } THAL A.
// T ALER
SimpleClearBuffer();

return result.errorCode; // T7—2a— K&iIRT.

SimpleInitialize () & SimpleClearBuffer ()X SIMPLE ZFIH L7 LB D iy] & ki
MTHEpa— )L TY. EHEEOHEBIZLY, SimpleInitialize @2 —/L L D% L,
SimpleClearBuffer () D 2—/ /L X VAL { } TLLKAMELRHY F£J. SIMPLE DA T Y
=7 b (Set X Element) MESIX, Z® { } OFTITWET. Simplelnitialize &=
—/LE I SIMPLE DA 7 V=7 bA2BESLTCHALIZY, Z0 {} O T SIMPLE DA T ¥
=7 PEESTDHLIATRTT — L) 7.

FhEDOHIZ L T system knapsack EWIZ FADAT V= K knap #'H5 L TWET
2, ZHUM knapsack.smp EWVVHETAFLBICHINT D7 FADF T V=7 FOESTY. Z
Ol T ADOSEIED

#include “knapsack.h”

NZDETIVEFREET T 7 AL T, BT /L knapsack ([ZHInT 527 7 AZFATHHAICIT
FTA T N—RTLMERH Y 7.
— %2 NAME.smp 725 ET/UICIE System NAME &V 9 7 ZARKHNELET. 7 7 ADE
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#7 74/ NAME.h (2|3 System NAME DEZRNPFENNTWET. LD/, System NAME

AT ABICIIS T NAME . h DA 7 )b— RBMBZ 20 £
JIGAESOHETSIMPLE A 7 V=7 b% required &W)H F—U— Rf}& T

// knapsack.smp DH
Parameter c(index=i,required);
Parameter a(index=i,required);

Parameter b (required);

DEDIZEFLTNDHDT, FFUH LAOFHEE TRERIZE

it

LT LHOA 7Y =7 k

// driver.cpp O
Set S;

Element 1i(set=S);
Parameter b;

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

b = barg; // AHTITFDOEENA
c.readD(narg,cary); // Bl readdD ZHW5.
a.readD (narg,aary); // B¥E readd ZHW 5.

Iz

W
«
il
=
RY
!
F
A%

, VAT AL T V= N knap DES DK

System knapsack knap(c,a,b); // knapsack [H#

D R A

DEITELTVET (ZO5IITITET VY, required EWVWHF—U—RFETES L

F7 V=7 FRHBIEICEOET).

5.1.4 c++E% b L VO

driver.cc TEFR I~ knapsackSolve & 7B Y =7 b noClass IZHFENTWS
noClass.cpp &ER—DEHETT DT, BT =7 b noClass DAL N—F L EFDEFE

5 Z LN TEET.
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4 loadmadule

LI I=2 291

4 noClass

V=2 71
¢+ driver.cpp
¢+ knapsack.cpp

- €4 maincpp
L7 A= 74
] knapsackh

L V=2 271
¢+ maincpp
¢+ noClass.cpp
3 ApH— 274
RIS 2 ]9

VCHDA=m2—D [7alzl b b [RF—=rT v Tuav=l MIRE] 220, kD

koo eyes FEERLET.

& nuoptvcapp — Visual C++ 2008 Express Edition

7LE REE

F-iE-Ehd

e

T [FOVIONE) | ELRE)

M1-93u IH2F0-5-. v B

/£>Ef@%@ﬁﬂmf%5

FHYHD W=D e ROW)

vg DIAMENC..

| FRLOIEB OENMD..

oA dil
2 & V-2 7710
¢+ driver.cpp
Cj] knapsack.cpp
¢+ main.cpp
2 & AYS— 71
] knapsack h
L3 0=-2 271
:5_;’3 noClass
= é‘ﬂ useSolveQP
B O Y- 7710
L3 AyH— 291l

A UY=2A 271

ol Y2332 'nuoptvcapp' 4 7

BB o

FXTFIRE MiENG)..
HLOZOLRE
FRTOI7{ N EFKTO)
Z0¥H 070 -FL
ZH2(E).

W

A3-hpy7 FOTIONCEE
70V D METFRBIRE)..
70T bOEL FIERFD..
HARL EILFARBIED.
D=IbDEN FNERRL..

3 0V IHE YA hR PATLERIROEIRCERD
Fo0MT1 ) Alt+F7

D 3UNT VC++GUT D FET A RN -
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[FToAD | w=D kW ALFH)
2 B

F )L ) F5
F )T ) Crl+F5
FOEATRYFE).

{R1l3h GD... CtrI+Al+E
ATy A0 F11
AFvF A=1—Q F10

s v

¥l

v )

F=thA 2 bOPERR (B

T2L, 72z bk noClass DA ER—DOHAINELNET.

5.1.5VisualBasic »boREOH L VOH

FA T Z VES R DLL ICT 5 & — %I VisualBasic R EDT TV r— g UnBHIERZ &
NTXFET. 2P FNd11LIER—O R4 NV —F L %o T DLL 21EfT3 7=y
k9.

= ZAdll
(= |7 Header Files
' h] knapsackh
[_d Resource Files
= L7 Source Files
Qg] dlimain.cpp
Qg] driver.cpp
Qg] knapsack.cpp

DLL MAY O & 725 knapsackSolve() #a—ATBHL—F U 52ERT 5 LLUTD L ST
R0 ET. ZON—F I ATI%E knapsackSolve [T L T—EZ M & WO BIEZITWE
7.
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#include <windows.h>

#include <stdio.h>

// SIMPLE TE/)L7Z NUOPT M| A A
int knapsackSolve (int narg,double* aarg,double barg,double* carg

,double* xarg,double* farqg);

// VB INBFEIN S DLL AV H
#define EXPORT _ declspec (dllexport)
#define FORVB _stdcall

extern "C" long EXPORT FORVB nuoptmain (
long narg // REYA X
,double* aarg // X7 KV a
,double barg // X7 KV b
,double* carg // X7 kL ¢
,double* xarg // X7 hV x (7))
,double* farg // BRIBSEE (D)
)

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

DLL DT /N 7%

s HAODBELRRN

o BENEZZERET ) ZEEERELTD
RE, NERRBENDTELI—DAA VAR Ta—NT 50— REYa— LR ETHEL
MR L7206, DLL BT 2 2 L 2 BEIO LET.DLL DA AV OES HIEITEF O Windows
TV r—vayEEBETT. 22T, AL DLL % Excel @ VBA /b a2 — /v 5%
RLETOTIZTIEVBANOIHIND Z L &HifEE LIZES (_stdecall) &> TWET.
EF, DLL ZELEL X D.

VCH+DA=a—D [Fay=l M o [RAZ = 7 7 ry=/ MIRE] ZIED, K
DIz TrY ey MERIRLET.
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= nuoptvcapp — Visual C++ 2008 Express Edition

IE REE FTW [FoIIAEE | BLRE®  FIHO - RO
S Er G @ L | v P5A0ENC.
W1y 152705 - - o [l
PR ] 2RULVEE DIBNIM.. Otrl+Shift+A
] ZU1—2a nuoptveapp’ 4 7 (5] PATEIEE ORENDG).. Shift+Alt+A
g %%module a4 sLGO2LARE
- ‘% s . D FRTOIANERTO)
F0F 1A OTO— R
SH2(F).
| A5-hPy? JOYIINEE®
203 1H METFRBIF(S)..
20T 1A MOEN KIBRD..
HABL EIbERRIE).
W)L DEL EIBREL)..
49 FOFHE V- RehA AT LA RROEIRCERD
JoXTB Alt+F7

ZH9LT, ENVRA=a2—D00

[FTRA0) | w=D koW ALPEH)
2 B

F )i HERL ) F5
b TR ) Ctrl+F5
FOEALCTRYFE).

{542 G0 CtrI+Al+E
ATYZ? A0 F11
AFy7 A=1- Q) F10

s v

oz
=

F=thA 2 bOPERR (B

ELREZEIRT S L, DLL BMERESNET. T, 2hE V27 LTETTS vBa lORER
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ITWET. ZODLL ZH A A TEITT Y TAT 7Y r—va 3

(NUOPT DA > A b —/VI5HT) ¥SAMPLES¥app¥dll¥dllsample.xls
T, [=ruzfMcd 5] T, ZOTI¥LT77 A NVEE, VisualBasic TF 1 # %[
<&, Sheetl IZIFRD L D 72a— FREPNTWET. ZHULY— MDD T —F ZHiAslio T
nuoptmain & a—/L 3% a— RTY. THEBIL DLL Ot/ AT (RIZET 77 4 7724
RORETT Ny ZH2FEIRT 5 & ZOBATIC DLL AMER SN ET). c++® int 1% VBA @ Long
HZ, double % VBA @ Double HIZZENENXEL E7.

Sheetl IZ@ENLa—F:
Private Sub execbutton Click()
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 To n
a(i - 1) = Range ("A3") .0ffset (0, 1)
c(i - 1) = Range ("A4") .Offset (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 = 1 To n
Range ("A9") .0Offset (0, 1) = x(i - 1)
Next i
End Sub

EITSEDHITE, V7 2T MERHY ET0, ZOTZHITIT Modulel IZRD LI ICEF%
ITWET.

il

DLL DH



Declare Function nuoptmain Lib
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"c:¥Program Files¥nuopt¥samples¥app¥dll¥Release¥dll.dll" 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

TN — MIRESTARZ V2T L DLL OFETHThNET. UTIZZoa— Raflis7-

T r— g L DOETHTT.

B Mcrosoft Excel - dilsamplesds

B 77 LB REE T BAD SR VoD TR0 bl AgLFE) NUOPT

[}

DeRey s |o-a-|@= £~ 22 |@gns - 3.|[mspim s B 2 o EE=
=l =]

A | D c [ H [ 1 [ 9 [ k T L
1 [Ah
| 2 |FRET A 10
| 3 |EE 3 2 1 :] 5
EREES fi 1 3 = 3
|5 EEAHD LR 15 RBFREND
| 6 |#h Z—
| 7 0
| 5 | 24
o | 1 0 1 1 1 1 0
| 10 |
11
[ 12 | \ L

S RE L E T L j

s

o

5.1.6GQUI CRSAN (2 ha—Ai—FL) S wINapI 2FIf+ 5 VOH

.smp MBAERS T A— REMORHTOR c++BTH 255 1TITRDFET—2D . smp

ICEEDTLED &, GUI TOEITHAMREELRD 7.

.smp DERREIT

void simpleControl ()

{
}

Q

o

o

o

LWV FREDOEREGZL C++Oa— RE2EEX, §XTh.smp 77 A NALTEE L TE—T L, #
WOETNVERBRICAIALET. 95 &, simpleControl () WHEICHEKMIIT—/LEF, .smp
TEHRLIZET ST D7 7 A ZOFHENTHEZET DT, simpleControl () & K7
AN —=ZADAA L LTHWDLZERTELX IR £
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$%%%% #include "C:¥mysrc¥myheader.h" $%$%%%

EWOITERBEDITET LV E oy b r— L THBIZZ DA v 7 b— R T ET.
ZOMREAFE S L, FIAIERO XL DT, WINAPTI ZEFAVERETICHWAZ N TEXFET. &
DETIVIXIWINAPT (getdate) ZHWT, MR EZERTRTHHLDOTT.

//

// fHHZ L (RELOFIATHMN ZFRT D)
//

Variable x;

Variable y;

// HHEIBE%K

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

// R

6*x + y >= 12;

3*x + y >= 8;

4*x + 6*y >= 24;

/] O ETRR

0 <= x <= 5;

0 <=y <= 5;

char* getdate (char*);

char chrTime[128];

printf ("%$s¥n",getdate (chrTime) ) ;
fflush (stdout) ;

$%%%% #include <time.h> %$%%%%

// C++ DOFEEBDER

char* getdate (char* chrTime)

{



_strdate (chrTime); // mm/dd/yy JEE T H & SCFFNTHEN

return chrTime;

71
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5.2UNIXfRT7A 77V (SIMPLE £ Vi) b7 7 A& AR L TR 5 H)
5.2.1 FIRoEE UNIX

WON—VICEH#ET 27 7 A VOBREK R LET. =2—VPIXET, €7 U 7 5ih SIMPLE
EAVWTET AR EZITWVWET. TETARRERTELD, TONEE .smp EWIHILETDT7 7
A (Fl 2 1E model. smp) AL E.

KIZ genClass &) 2= REHFAWT model.smp OHRGT 57 T AES (model.h)
&7 T ADFEHE (model.cc) ABAMLET. 2—PFIXZONBELERTHLEIH D £
M.

ZOLTAERSNEY 7AES (model.h) A4 7N —RT25Z2LI2L-T, 2a—FD7
07T AN ZOET M LTT —HE ALY, RIBEHERLIZY (solve()), iRz
JIL72 Y (cout<<, print (), dump () ) " DEIEDAMEEIC 22 D £

FATRROEROBICIE, BIFEBBER SN FRFEELa L (L, Vo7 LET. 2
9 LTAERR SN SIMPLE @7 T ZXRIEHIAME TH, £/2MEBEITHHMT L5 N TEET.
7272 L SIMPLE O J AZFIRAT HITHNi» T, 2—F DT a7 Lo b gIHHEREEZ FEFOH
THERDHY T GERITRER L ET).
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SIMPLE (2 X %
TV

(model.smp 7 7 AJV)

.

o< R
EEIESE
genClass
\\\ EFALOa L o — L
CH+IZ LD Al
7T AEFE (modelControl.cc)
(model.cc,model.h)

hd
L
L4
L4
L4
L4
L4
L4
[ 4

AT AN

=t
r}
W
I

[ AN A) s Yy

T

2—FFALTFY

A
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5.2.2 “katmEpEos UNIX

Yo TNT 4 L7 FUOFIZIEIRO XD ZeffiHe T RGHEIREZ R L2ET L7 7 A4V
QP.smp 3H VY .

1. EF/LOER UNIX

//
// TEH TR R E
//

/] RE

Set S;

Element 1i(set=S);

Set T,

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

/] INTA—=H

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

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

/] B
Variable x(index=7j);
// w/ME
Objective f(type=minimize);
f = sum(cl[j] * x[J1, J)
+ 1.0/2.0 *sum(Q[j,k1*x[J1*x[k], (J,k));
/&AM

Expression constr (index=1i);
constr[i] = sum(A[i,]J] * x[J]1, J);
cul[i] >= constr[i] >= cl[i];

bulj] >= x[J] >= bl[j];
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2. genClass DEHE) UNIX

ST, RIFZOETIAVRIR QP.smp VBV T AEFR EFEELZFTLR LIZ 7 7 AV (CH+Da— )
EERLET. Z2O7DIE7Tae 7 b

prompt% genClass QP.smp

L LFEJ. genClass /X NUOPT & A VA b—/L LTZBRE COAF TR/ 2—T 4 VT 4 —TC
T ZHTDHE, ZOBHEFHETT MIHIGT D7 T AEFR E KN genClass FEEI LT
4 L7 FUIHERRENET. 7D makefile TIEZ OEEEARIRANCE®R L TV ET.

QP.h QP.smp ([ZHKIET D7 T ADEF
QP.cc I IE =

QPControl.cc IV ha—LFfpEHF 7L

77 ADEFK (QP.h) 1%, ZOHERFHEMEICK L TEIEEZIT) 2 br— L Ffx (C++D
22— F) OHFTEEEZITORNILTA IV —RFTEMNERHY ET. 7T AD3FHEE (QP.cc)
OWNFITEF 2 —FRERT HLENEH 0 AN, EITEREELT 2B Ic2—Y 0T nsF
BZar R s Vo 7T HMERBY 7.

3. EFANLOMED AR, kit 1 UNIX

WIZ Z OFFE T T KT 2 8EOFHTT. LTIV 7 v7 e J A useClass.cc
MO Z O T IREFTHEEICEET 2 BEEZITo TV Ao akEs i L=t TT.

#include "QP.h" //JU T ADEFRDA 7 IL—FK (WIAH)

void simpleControl ()

{

int len, i, *ind;

//
// QP DKfiE
//



76

System QP qp; // QP.smp KT D27 TAAT V=7 ks gp DEE & &ibFET

gp.f.val.print(); // QP.smp HDAT V= / FDFIR
gp.x.val.print () ;

gp.constr.val.print();

double* x;

gp.x.val.dump (len, ind,x); // QP ® x % C++ DOEFNIHX 7.

printf ("x (QP) :¥n") ;

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

printf ("¥n");

}
printf ("¥n");

useClass.cc Tl simpleControl &9 Ffse & O H T REHE RIEIC % 5 #EN Gk
SNTWET. FE OARNERZTT.

FHEEORMT System QP L WOV TFADA TV =/ b gqp #EHF L TWETR, Zhn
QP.smp WO ETARRICKGET B T ADE T V=7 FOESTY.

— I
NAME.smp 725 E7 /LI System NAME &5 7 7 A%

LET. 7 T7ADERT 74 /L NAME. h |21 System NAME DEREDEFENPNLTWET. D7
W, System NAME AT HERICIINLT NAME.h DA 7 /b— RBRLEZ/ D 7.

ST, HEF LTUER ST gp BN OEEGEIEE TV () €ObOICHELES. BIFT
FIaRADTD (VAT LATV=r b EFOET. VAT LA T V=7 MIXHLT

gp.show () ;

5L, MEOHHENRERINET (showSystem() ERL). RICVAT AL TV b
EBEEH I T VO BERIZONTTT R, —ORRAE LTUTRAH D £9.
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System NAME DA 7Y =2 k s IZDW\WT
s.x [INAME.smp FOAF TV =7 b x IZxIET 5.

SHIZ, s.x ELTEREINTAT V=2 MIHT D

FA -
FR print (), cout, dump ()
BL DF%E readD ()

72 EOBAEITEE O SIMPLE A7 Y= 7 MIxtd 20 & A< FKICARETT .
(A =S

gqp.f.print();

gqp.x.print () ;

gp.constr.print();
ETBLE, ENEFN QP.smp DETAHD f,x,constr DENRFERINET.

T 74N FEWETIXE S 21T 2 1O A THBNIZEEIEOETR ThNET. A7 v a v ORE
(options.noDefaultSolve = 1) IZ& - T, HEWITHE(LOFEITHITOI D D % 3
HZ EMARETT D, ZOGEAITIE

gp.solve();

ELTHICRIZ R LET.

Y7 —F  useClass.cc CliE, QP.smp DT —H (Parameter) TH5 X TWHWEHA
0, ZOHAITIE, SIMPLE OF —X 7 7 A VONENHABICHESNET. 2L, £57
DIIEAA VEBIC L o TCTF— 2 7 7 A NVEHHA ATy 77 ICEZTEBRERDH D £
ZDOHIEZ DN TIE LR L E T

RIED B &

gp.x.val.dump (len, ind,x); // QP ® x % C++ DOEINIX 7.

EITHZLIT LT, % cH+OBEFNCfEZEXH L CWET. SIMPLE CTlix—iiZ

(SIMPLE 7Y =7 b) .val.dump
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Lo TAT V=7 eI EEHIT IR TCEETENE AV RTIETT.
4. %%w«m?~&lﬁlma¥

ETINIT — X R ET D HEIX

A) SIMPLE DT —X 77 A NVZHAWNDS.
B) C++DEH| % EHHERET 5.

LS ok 0 ET
5. F—x7r1rofln UNIX

useClass.cc TlE, QP.smp OFT —4# (Parameter) DEREIX 0 DHIETITH Z & & Hite
ELTVWET. ZOHRAIE, SOZDOT—ENOV AT AFT V=0 FEAERT DRI A A >~
BEIC L s TT— 2 7 7 ANV EBRAZATN Yy 7 7 IZEX TBLERH Y 7.

T —H E Bt RATITIE

readData (FILE* fp, char* filename);

RAHEFpEaa—/LLET. fp X C @ stdio.h TESENTWD T 7 A UIEEIKT, FHr
AT =277 A NVICHIELET. T2 RHHrAEND &, T—FZONEBRLEH ANy 7 7127
—IVENFET. T—HFHHAIARIEY KT Z LN TEE9. UseClass.cc P main() FH
DOHFOWDa— RN, FERH LS E LTEI OGN T 7 A NV ET X THAAAL TNy 7 7
CExET.
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//

// SIMPLE X TRk &n/=7 — & & inde
//

int 1i;

for (i =1 ; 1 < argc; i++) {

char *file = argvl[i];
FILE* fp;
if (strcmp(file, "stdin") == 0) fp = stdin;

else fp = fopen(file, "r");

if (!fp) |
fprintf (stderr, "can not open %s¥n", file);
exit (1),

}

readData (fp, file);

useClass.cc I QP.smp IZRHETDHIZITRDO L S5 T —4

C
Q:
[1,1
[2,1] 0 [2,2] 22

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

(1,11 -1 [1,2] 0.1
[2,1] -0.2 [2,2] -1
[3,1] 2 [3,2] 1

bl = [1] 0 [2] O;

BRI ETH, ZORRTAR LEOMIEN Ny 7 7 IZEZLDIET. T,
System QP dgp;

MEITINT-EHET, oP.smp OH D Parameter THD a,Q,cu,cl,A, bu,bl ITZ DOED
BESNET. Ny 77T =N ENTT —H ERXT A—=FORSHTFIZLA AN L » TIThihvE
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T, ZAFEa A NT 7 MEFIZ name = THZXF TN, name = (X > THHIZ S5 25T
WA TV ML, FOAT V7 bOL4RTE R CARINSEBEBNICES 2 5 ET.

Bl 2 1E, @
Parameter a(name="/ X7 A—XZ");
(X LT
INTA—=H = 2;
EVNDTF—F T 7 A LOFEBKIE L E TN,
Parameter a;
LECLE, ThiT
Parameter a(name="a”");
ELIZEITHYLT, =477 A AHD
a = 2;

LWV ) FEIRIZRHG L E T

T =2 T 7 ANVIPNDBRIPANTET — ZIEKRBENCH N T, EDET MTHE DW= b DTl
RN B THEELSES .
Bl 2 1%
Parameter a;
EWVWIH MR EET T ODET N Ml.smp,M2.smp NH Y, TNLSLAEREINTZ7 T A ST &
A4 52— F,
System M1 ml;
System M2 m2;
NobHE LET.
BN
a = 2;
LD TS T 7 A NEEBALIRIETZ O3 — REEITTH L, ml,m2 FHIC a = 2 B3
ESNET.



81

5.2.3F v 7%y JREEOETN (CH+ORFINLOF—s3E) UNIX

useClass.cc TlEH 9 U E D knapsack.smp EWHIETAAEZRBALTCWETN, Z0F
TNDT —ZE C++DEFIN T —H 2 AN L THNET. ZOGAITITET LV OFTIRICEE N
METT . BARBIZIINETATI E T DT A—F DESEHDIC required EWVWHF—TU— %
BMLET.

//
/) Ty Yy 7 BE
//

Set S;

Element 1 (set=S);

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

Parameter a(index=i,required);

Parameter b (required);

Objective obj (type=maximize) ;

obj = sum(c[il*x[i],1); // BEBEEL
sum(a[i]*x[i],i) <= b; AL SESES

KX useClass.cc MH T knapsack.smp [ZKT DT —FXEHELTNDHEDTT.
required ZDITCEEF LA T V227 FE2ETL .smp ICxIET 57 7 A (22 TlE
System knapsack) (¥, required #DIJTHSE L7z Parameter ZJAICHEX TEET D4
ERHVET. £ L THZXDBILL Parameter BxfIGT 547 =7 FNOYIIHEIZ/R D £9.

// knapsack.smp OHHLHOT—4DES
Set S;

Parameter a (index=S);

Parameter c (index=S);

Parameter b;

/) T—H%E c++ M Ex 5.
double caryl[l0] = { 42, 12, 45 , 5 , 2, 61, 89 , 32 , 47, 18};
double aary(l10] = { 39, 13, 8 , 15, 10 , 20 , 31 , 15 , 41 , 16};
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// C++ OEFIZPHEMOT =2 1252 %.
b = 121; // ANZIFEDOEERA
c.readD (10, cary); // BiAliE readdD ZH\N 5.
a.readD(10,aary); // BESIL readdD ZHW5.

77

System knapsack knap(c,a,b); // knapsack RIRE®D K

double* knapx;
knap.x.val.dump (len, ind, knapx); // knapsack BE® x % knapx (ZX 7

/] FR
printf ("x (knapsack) :¥n") ;
for (1 =0 ; 1 < len ; ++1 ) {
printf ("[%$3d] %10.3e ",ind[i], knapx[i]);
if ( (i+1) % 4 == ) A

printf ("¥n");

}
printf ("¥n");

delete [] ind;

Eoflcix, £9, useClass.cc PP T ¢,a,b HES LT, readd RfXAICL->TT—
YONEEHE, H VT knap DESICHZTWET. 27T LickoTETALHD
c,a,b IZ useClass.cc OHFD c,a,b DENEz BN FT. useClass.cc DN D
c,a,b & knapsack.smp ODHD c,a,b EIXIZTIZRICARITTN, T LLEFITHD
VEITH Y £H .



5.2.4 HIHRE L main Bl UNIX

83

BIED X 912 SIMPLE DV T A a—H a7 AR T IR EEZRBZ /- T

BAMERDHY £
KM simpleControl HFEUNM LTV 5 useClass.cc DA A D TT.

#include "simple.h" // MERPIMFRE

void simpleControl () ;

//
/] A BT
//
//
int main(int argc,char** argv)
{
// SIMPLE WIROMIHUL (ZHT\W 2T H4%H)

SimpleInitialize();

//
// SIMPLE JER TR SN/e7 — & ZHile
// (Z 7 ANABDBEIENLEZ BN D LT 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 ('fp) |
fprintf (stderr, "can not open %s¥n", file);
exit (1) ;

}

readData (fp, file);
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simpleControl (); // ETNVORMERE

// SIMPLE DFIRTDHAXT 4w IRy T77D7 V7T
SimpleClearBuffer () ;

return 0;

ZoT7u T ITERICKIEROBEY R AT 2= ORRFIZITEDD Z
L7, HRRZRTDZENTEETR, UTICRRDIEFEELZSTOILENDHY £7°.
9, AAUFHET (TTO NUOPT BIEDO ML Z1T 5 BillZ)

SimplelInitialize () ;

T —ERTESLEND Y E£T. ZHEMESTEDITIE,
#include "simple.h"

EWVINY T T 7 ANDA T — RPLETT.

FATAEERT 5121

AT 2ET L7 7 ANADSAERENTZZ T ADOEE (QP.cc IZHYTIHH D)
NUOPT DT A 7 F U

a—YPTa TN T HMNERHY £T.

%D SimpleClearBuffer () IX SIMPLE BRFLTWAAREZ T 4 v I Ry 757D VT
EATHOMATY. ZOa—nNETo %L, a— L ETIRNCERZ LIV D SIMPLE 47
V=7 POWNELBMT 22 L3 TE R 22DV, Tt 20 5F A€ ) HEH5 T 2
EMWTEET.

RIZAA T T 7 ANVONE (—8) TT. FAT T VIEIDAL 7 77 AT LIB" LWV I
BIZERZSHLTOET.

UseClass.cc CiE, QP.smp DM, knapsack.smp EWIOIETFAEZHEHLTNLIDT, =
NoH&aFT, genClass IZAJS), I QP.cc, knapsack.cc % useClass.cc & U Vv
7 LTWET.



QP.cc : QP.smp

genClass $*.smp *osmp B Y — A

BT DB
knapsack.cc : knapsack.smp
genClass $*.smp //// FATIEAERK
useClass : QP.o knapsack.o useClass.o

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

85
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5.2.5 ZITHAOMER & B0z UNIX

T, o7 a—FK useClass PO — REV2—LEERLTEITLTAEL L.

prompt% make useClass

L9 5¢&, QP.cc, knapsack.cc,useClass.cc WA /A, U7 EZF T useClass B
TERRENET. 5% LT gp312.dat (QP.smp ADH U FNLF—#) #hzTu—KEY
2—NEFTTHE, UToLH 7 ingEosinE7.

$prompt ./useClass gp3l2.dat
<reading data file: gp3l2.dat>
JEBY BAIBA%L (1/3 name="f")
BT #il#C (2/3)

BT HilF=C (3/3)
NUOPT x.x.x, Copyright (C) 1991-20xx Mathematical Systems Inc.

PROBLEM NAME QP
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD TRUST REGION IPM
<preprocess begin>.......... <preprocess end>

<iteration begin>
res=7.0e+00 .... 1.7e+00 .... 1.6e-01 .... 2.8e-04 .. 4.8e-10

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE 2.318181819
ITERATION COUNT 18
FUNC_EVAL COUNT 22
FACTORIZATION COUNT 34
RESIDUAL 4.845278896e-10
ELAPSED TIME (sec.) 0.02
SOLUTION FILE solver.sol
f=2.31818

x[1]1=0.939394
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x[2]1=0.121212

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

constr[3]=2

x[ 1] = 9.39%94e-01 x[ 2] = 1.212e-01
X (QP) :

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

** QP is solved **

JEPT HAYBIEL (1/2 name="obj")

R il (2/2)

NUOPT x.x.x, Copyright (C) 1991-20xx Mathematical Systems Inc.

PROBLEM NAME knapsack
NUMBER OF VARIABLES 10
(#INTEGER/DISCRETE) 10
NUMBER OF FUNCTIONS 2
PROBLEM TYPE MAXIMIZATION
METHOD SIMPLEX
<preprocess begin>.......... <preprocess end>

<iteration begin>

#ROW = 1 #INTROW = 2 #INTROW D 2
1.2B
up: 243 lo: -1le+50 time: 0.0s:mem(Mb)=0
llen:0 #prob:0 #piv:7
#1 up: 243 lo: 241 gap: 2 time: 0.0s:mem(Mb)=0
llen:0 #prob:0 #piv:13
#2 up: 243 lo: 242 gap: 1 time: 0.0s:mem(Mb)=0
llen:0 #prob:0 #piv:22
up: 242 lo: 242 time: 0.0s:mem (Mb)=0
llen:0 #prob:0 #piv:31
————— breakdown -----
BB : 0.0(sec), call=2, succ=0
root/solve: 0.0(sec), call=1l, succ=l, i=2
rounding : 0.0(sec), call=1l, succ=l, i=2

breakdown



88

<iteration end>

STATUS OPTIMAL

VALUE OF OBJECTIVE 242
SIMPLEX PIVOT COUNT 31
RESIDUAL 1.76716579e-16
ELAPSED TIME (sec.) 0.01
SOLUTION FILE solver.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
[ 91 0.000e+00 [ 10] 1.000e+00

** knapsack is solved **
FIZZEETF T2 NI NUOPT 205 DORFRICBET 2 A v —V T,
System QP dgp;

System knapsack knap(c,a,b);

ELTAERSNIEMBIZOWTEISRMPZ I TOATWD 2 ERbY £9. MEOEHOEK
(NUMBER OF VARIABLES) X°H MBI fE (VALUE OF OBJECTVE) %15 Z &3 TE £,
NUOPT DAFEHEH JJDNFFIZ- DU TIL NUOPT/SIMPLE ¥ =2 7 /L& ZHE 2 S0,

5.2.6 oo UNIX

N CERBEICOWT @Y R LE LR, #lziE

¢ NUOPT D/RT A —H HIRET 5.
o b OPEMEEZ R ET 5.
s fRENVANAR T p—~< v N THRI, 77 A VHENT 5.

72 EANEE O SIMPLE DRt & RARICARECTT . L F TR I N I DWW T BRI L £ 7.
NUOPT D/3T A —X R ET HIZE, BHED .smp DFLE & REEIC

options./NT7 A—FH4 = _;
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LWVWH a— REFHALET. 21X NUOPT DFEAEH ) 2409 5 121%

options.outputMode = “silent”;

CLET. 72, TIHINRMIIEN D NUOPT DRFELAR— b *,s0l OHAZEHEIT5I121T

options.outfilename = “ NULL ”;

LRELET. #HilxiE, useClass.cc TRD L HITEL &,

void simpleControl ()
{
// NUOPT ODEEUEM )% Hil,

options.outputMode = "silent";
// NUOPT D=7 7 A LD /) &4l
options.outfilename = " NULL ";
int len;

int* ind;

int i;
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WD L HIZ NUOPT 7> 5 OFEAEH T NI S v E 7.

<reading data_ file: gp3l2.dat>

£f=2.31818

x[11=0.939393

x[2]1=0.121214

constr[1]=-0.927272

constr[2]=-0.309092

constr[3]=2

x (QP) :

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

** QP 1is solved **

x (knapsack) :

[ 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

** knapsack is solved **

EHONMEOREIZL AT LA T V=27 NNOEHIHE T 547V =7 MR L TIRAZE
TTWEF. T72b% useClass.cc OFITIE

System QP dgp;

gp.x[1] = 2.0; // x[1]1 DHMEDRE

DEICLTHTWET. 7272, 774V MEMETIE gqp 28 S LB T, YIHEOREZIT
IANIRKEPITON T LENVETOT, ThEIMEIL, BCRELIERTLHIEIIICLELLD.
WOLHIZLET.

options.noDefaultSolve = 1; // 7 74 /V N TREEITORNELIIZT S

System QP qp; // ap DEE CRIIIITHIRND)
gp.x[1] = 2.0; // FIEMEDORRE
gp.solve () ; // Kz fER

EEOTRTCOarR—3> MR UHIHEEZ R ET 572 EOLEICIE, ET VOHFOELSSCE
#EE T2V FEFAFLT

ap.x[gp.jl = 2.0; // ETAHTx[]] = 2.0; &THDLFL
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H DB

Element 7 (set=qgp.T); // ETNVHAD T 2 FEDLLHBEREEST 5.
gp.x[3]1 = 2.0; // j OEIZEFEIZHOWNT x OYIEEZRETS.

72 ¥ @D SIMPLE MO HFIENFFETY. Z 2T, BHEDO int BOL—7FLEEEF T

int j;
for ((J =1 ; 3 <=3 ; ++j ) {

ap.x[j] = 2.0;

DEITES Z LB TEETH, BICKBERET VORE (V=721 00 0L EIZ2% X
D 7R5A), IZi%, Element & 0o tRKBUCT LI L ABEID LET. Zhid SIMPLE DML
HIX Element OFIHZHITREE L CRiELINTND 2D TT.

simple printf() #FHT 2L, 7V FONEEZEXELRELTHNTLHZENT
XFE7. BlxIE useClass.cc TREZITHT=DBHIZ,

simple printf("x[%3d] = %10.3e ",qgp.j,qp.x[gp.]j]);

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

DX MNP ELNET (AEEDOFEKNT simple fprintf (fp,..); & TIUIEED 7 7 AL
WHREREZM N THZENTEET).
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6. IMTEEGRFIZHIH X35 SIMPLE DY —)b

71 Y =2/ kb loadmodule @ driver.cpp X° 7 B Y = 7 kb noClass O
noClass.cc (UNIX R TCIL useClass.cc X useSimple.cc) Cif SIMPLE DET /L% EFH
THRT TR, HERELIZVMERGE LY LTOWETD, ZOX ) RERIZHERY —
AT OWTHRERL L 3.

6.1 EFANBIERENT-F TV b ATFLF TV b)) OHME

driver.cpp (UNIX fR Tl useClass.cc) TIToTCWA X ST, genClass THEK L=V
T AERND
System knapsack knap(c,a,b);
ELTEKSNTAT V27 b (ZZ Tl knap) BT —Z % 5 2 HAIVTHER L7 & OX BRG]
ETV (ZOEAEIZIE knapsack ) 2O LET A FTIZZNEZHHOZD [+
AT UA T2/ M EFFOET). 22T

knap.show () ;

ET3eL, MEOFENRERENET (showSystem() ERIL).
VAT AF TV =7 b G EE T VOB ERIZOWTIE, RIS LTUTE RS D
7.

System NAME DA 7Y =7 K s [Z2WT
s.x X NAME.smp FDOA TP =7 b x IZHIET 5.

Tbb,
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//
/] Ty Ty JRE
//
Set S;
Element 1i(set=S);
IntegerVariable x(index=i,type=binary); // LK
Parameter c(index=i,required);
Parameter a(index=i,required);
Parameter b (required);

Objective obj (type=maximize) ;

obj = sum(c[i]*x[i],1); // BB
sum(a[i]*x[1],1) <= b; // HFIS:

LEBRENTETANSER SN knap [2OWT, VC+H+®D GUI T .7 ZF[o7-%IZUT
DX, BIREEER AV AN=RENETR, TNEIULZOETVHOF TV =7 MR L

TWET.
System_knapsack knap(c,a,b);
krae |
ir @b
Ir @c
dc @ d A
kr @'h_ .dump ( len, ind, knapx
£ gg; 2B x & Cofig

[ -

/i~ BCH | [C555E

B Z 1%

knap.x

BT AT OEE (Variable x) XL, ZOF 7 V=7 MIxtTAERFHRE -

print () ,cout, simple printf ()

IZIBH D SIMPLE A7 V=7 MIHTHD L2 FKICAEETT. T74bb
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knap.x.print () ;

simple printf (“objective = %d¥n”, knap.obj);

LT L, FNLEN knapsack.smp DETIHD x,0b) DENRFRINET.

simple printf(“x[%s] = %d¥n”,knap.i,knap.x[knap.1i]);

1T 2 HHETT DY, “knap.1i” IXET/LHD Element 1 DEWRERDV EFIT DT, ETNAHT

simple printf (“x[%s] = %d¥n”,i,x[1]);

ELEDLRAL, ZHRERFOEMFRERY 4.
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6.2 C/C++DEFIDONEDRE

ETNEBETDIV—F O RNIT I RO OEIEIT c/c++DEH E L CESINTZT —F %
SIMPLE DA 7 V=7 MIRETDLEWVWIZ LTT. AT TEDBPEITIL, double 71X

int OEZZDFEF

Parameter b;

b = barg; // barg IX double D AJI5I%k

ERATEETR, REMTONTERKEDOT TV =7 N2 —XUTFHEAIATIZIE readD
W) FRE A HENVET. readD IZ—H%IZ C DEHIND SIMPLE DA TV =7 N ERET HT-
ODOY—)VT, RKEOLHIRT ) r—ya  EHOBICELSFIHAENET. RFOH Lo—RKIE

IFRDEY T

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

5| R .
lenl,len2,..,lenM : WRTDOYA X
data : ERRDT —H

526N 5087 —2 (data) &= —KOLRITELSY] RTIEL L HIaE 2 8EME) ICH2»Z
THRIRT 20T, AR ELRITOERINZERT LI LN TEET. RIZEEROMAFITY.

// BERBINE
double cont[27]={1.1, 1.2, 1.3, 1.4,
2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,

1.5, 1.6, 1.7,

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=il); // VRIS T — %

pl.readD (5, cont);
// FER: pl: [11=1.1,[2]=1.2,[3]1=1.3,[4]=1.4,[5]=1.5

Set a2 (name="a2",dim=2); Element 12 (set=a2);
Parameter p2 (index=i2); // 2 RITEEAT — #

p2.readD(2, 3, cont);
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/] FEF: p2:
//

(1,11=1.1,[1,2]=1.2,[1,3]=1.3
[2,11=1.4,[2,2]=1.5,1[2,3]1=1.6

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

Parameter p3(index=1i3); // 3WKIThHHIT —#

p3.readD (2,
// fEF: p3:
//
//

3, 2, cont);
(1,1,11=1.1,11,1,21=1.2,1[1,2,11=1.3,1[1,2,2]=1.4
[1,3,11=1.5,11,3,21=1.6,1[2,1,11=1.7,12,1,2]1=2.1
(2,2,11=2.2,12,2,21=2.3,12,3,11=2.4,12,3,2]1=2.5
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T DEENFALE OHHEEFEMEZ M X E TP, loadmodule ¥R ¥ =2 bD
driver.cpp (UNIX R CiL useClass.cc) DX 91T, genClass THER LT T AEEND

{Eo =T INEMNTNWAEEITIIES %

System knapsack knap(c,a,b); // knapsack RIRED K

options.noDefaultSolve = 1;

LEELTHLAT V=l FOESEITV,

knap.x[i] = 1; // ¥IHHEDORE
knap.solve(); // Z Z CXKfif

& solve() &V O FhE 2O ET.
noClass 7HBY =7 h® noClass.cpp (UNIX R CTIEMIP.cc)DH
e LEMEL AR IZAT > TV D 5T

solve(); // HEi{bdELT

ETHUE, ENRURENTER LT2E T MR 2 R ITONET.

B2 AT AT HBRNSRESAITONE T BE OO E 21T > TH DR LI HE 72

EDXIITETIVE
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6.4 C DEFI~DEEZHL

BB D T & DKL

S =

AT DI, KB UTERE c++ ORFIOIETRET A Z L TF. &

FAAT Yz MCHLT dump () £V ) FEXZEBLET. loadmodule 71 =2 b
® driver.cpp (UNIX iR ClX useClass.cc) TlE

int len;

char** ind;

double* knapx;

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

EITH Z LI Lo T, C++DES knapx IZfEEZEZHLTWET. —IC dump O51%IX

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

len: ind,data OHBREX
ind: A 7 v 7 AXTHIOES| (EX len)
data:T — ¥ Rk

T9. data[0],datall],..

(& 1en)

WIS ind (0], ind (1],  BENENRIELTCHET. T—X

DI ONEZA T v 7 A%V — k LTBRO AR2IER BFOSEITITRIE, XFF0O5E12
FEEIE) 780, ZOgAe, AT —HiEreadD ICL > THEINTWVDLDT, T—HXIWNZ
KT 5 knapx ICITFEFNEIENRESIND Z ENRIEESNET. 2D, driver.cpp
(UNIX R ClE useClass.cc) TlIA VT v 7 ZAZ R WTRY OFAINMEZRE L TWET.
728, ind,data (2SI AHEEIT dump NEBCRECR SN D T2 2 — /v L7 T3 B B
WHOVET. ADT—l BFORNAT V7 ) ITRE 1 0FA7Y=7 b (RFOEEL
TIEXNVICFHINEESNET) & U THEERIC dump THGT 5 2 N TE T3, B Fh
& L LT double #iKY asDouble () LW I FHEENH Y,

double objval =

obj.asDouble () ;

DEIEEIRDZ ENTEET.
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6.5 AHEMRICET S EROEA

KEZERTH D result WEAORKEVOMENRESINET. IFIHENDDIT

int result.status .. FE{LOK TEROIKE
T, EEOAT—=F ZA=a—F (IEFEH&RTRICIZ0) ZiRLET.
double result.optValue;
I k% O B IBELOE T, dump ()

WCEAIE LY bEiELRDT, 2 TIXAMEKREY
R OIZFHL TET.

6.6 RFFHAE L A

VariableParameter D% 2 b S ¥7en b @K EIRKEILEZIT I HE, T MIHINT DY
AT AE TV =7 b model IZOWTITIHAITIE

for (int p = 1; p <=5 ; ++p ) {

model.p = p; // VariableParameter DX JE
model.solve () ;// Kfi

}

DX EITNVET. (p NETALHD variableParameter DZR[E LET)

FTV =T vD AN (EFETIE p) 12X L TORAIL
ES

noClass

VAT A
B OEF LN TORNA &[RRI RE

7Y/ F® noClass.cpp PHED X HIZETNVERE L BIELZRIRICIT-
TWAGAEITIE

for ( int pi = 1; pi <= 5 ; ++pi ) {

p = pi; // VariableParameter O E
solve () ;// Kfig
}

L LE9 (VariableParameterp ERIUARIO int B p &5 2

LIFTEEHEADT,
pi & LTWVWET).
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6.7 NUOPT F 7 a v

7m 77 ANT NUOPT OENMEZGIH T AT A —FE2RETHILENTEET.
solveLP, solveQP & AW TRIEZ i < BRIZ NUOPT D/ T A — X 2R ET HIZiF

nuoptParam param;

D X 912 NUOPT D/3F A—H A /RT nuoptParam 257 T ADFT TV =/ haEFHFRLT
(A RTNTER),
param./N7 A —&4 = {&
LT, RTIA—HEHRE, D nuoptParam DA 7V x=7 h%& solvelP, solveQP D]
DE#ELTHEZET. 295758, TOMEEZMAEE (solvelP, solveQP M 2—/L) Ikt
LTI TRELIEANTA=ENREZDNET.
SIMPLE ET /UK LTI A= ERET DI, EET AL RFT A I

options./NT7 A —&% = fH;

LEXFET. “options” I KILAICHER /R nuoptParam DY T AL TV =7 N TT. ZELT-
WNZIZIR D NUOPT DFEEIRFIC KL SN E 7. “options” I KN H RN 2D T, LAFTOFEED
HZLICTERELEI V.

nuoptParam 7 7 A& Mo TERTED IV TAAT V=7 MIILLTRH Y £

2B BEEEIN Defaul Bk
t

outputMode "silent", "normal | fE¥EHHE—F

"normal", " [output:mode = normal]

method "auto", "auto" KT AT Y X L
"line", [method:auto]
"higher",
"trust",
"bfgs",
"simplex",
"asqp",
"lsap",

"tsqp"
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scaling "off" "on" A=Y T AT O DED
"on" [scaling:on]
maxitn int 150 WNLSIED AR R D e K
[crit:maxitn = 150]
eps double HERRE | WRIEDF RS (NARTEEEH)
[crit:eps = 1.0e-8]
addToCutoff double 0 U SEREHNT A—4
(I BREILEREH)
[branch:addtocutoff = 0]
cutoff double RIEFR Y0
(P BREILEREH)
[branch:cutoff = 1.8]
p int 10 PRERIR S
(P BREILEREH)
[branch:p = 10]
maxnod int -1 (I | PRERRIEEL LR
FR) (P BREILEREH)
[branch:maxnod=100000]
maxtim int -1 () | FHERR _BRR (7))
53] (IRRIEVE & N RTEAAK)
[branch:maxtim=3600]
maxmen int -10 DEBREED A€ VR E ER
(uNIX @ | (Mb), ZRVFIHFEAEVICK
M R | IR (Windows RO A, HAfH,
Windows | Mb)
:10Mb) [branch:maxmem=500]
gaptol double -1 (FBE | ETRFX Yy 7OTR (Zoffiz
72 L) TlElo 72 HA5 k)
tolx double 1.0e-8 TRV D FAT A TREMEHE . (HL
RiED )
[param:tolx=1.0e-8]

° Ver5 UKLV, WAESM (higher/linear/bfgs/trust) I LTHI DTG A—ZNET/R F LT,

® maxmem ICEDMEARET S L, AT LAOFAAEERAE Y H-maxmen [Mb] &b 7= 5 I T a1 LET

77 4V ME-10 (X UNIX i CITHEERIBR & W 5 BB TF 2%, Windows U TIX 1 OMb %4
ST D IATEEIET D L) ERTT.

(Windows MO DFEHEE) .
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told Double 1.0e-6 | BUGHRHIRE D FAT AR T Re PR il
(HIKED )
[param:told=1.0e-6]
maxintsol int -1 (R | BB LR (B)
PE) [branch:maxintsol=3]
mipfeasout "off" “on” IR BREVE DR FE Rz D>\ T
"on" DVUR—=REATIINE DY
[branch:mipfeasout=on]
outfilename char* 0( K & | NUOPT D7 7 A V4
#) [output :name=myout]
noDefaultSolve int 0 solve () & BHITIEIE 20 & KR
AT
noDefaultSolout int 0 Solout () & BHICHE X 720 EfED
M EITHR0
outputParameter int 0 Parameter, Set,Element, Exp
outputSet 0 ression @ CSV 77 A I/LVH 1%
outputElement 0 THOME DD
outputExpression 1
multDataPolicy int 0 & | Rl—DOF—2IZo>WTTF— X% E

V)

BLTCEz2Z LEHTMHE I,
(1ICRRET D & EER L2
%)

7 Ver6 LM & 0 AR IREEOFEHE A AN /R o To DIT o T, BEEE OB RITH ITH A SND T, ZD8T A

— A RETE%RE Ko TWET.
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7.VC++7 Pzl FOBRE

7.1 Microsoft Visual Studio 2008 BV =7 MDRE
Y a—a
nuopvcapp
WBINESN TS e y=y M TIEERERATT A, —MKIZ NUOPT DT A 77 U & DS E,T
>TI7477Y (.LIB), ®HWX DLL Z#1EkT 258121, 7r¥ =7 NORELXIT O LEH
Wi ET

ZFHTIE, Visual Studio 2008 75 NUOPT ZFIHT BEINCAT 5 MBLD b 2 3% IE X AT
L.

I, 7ol MO E | Release] WTAMERHYVET. FTRIOLIIZ, A==a—
N—TEIZHDarRARy 7 A2 [ Release | ERTELET.

INEVLUTOREDL, Try=l b>T unT 4ol v/ 7 ¢ TITWET.

Mg aNT 1] — [c/CH+) = Ta<wr R4 EBIRL, VA RUDTFEH L B
Mmoot a1z

@"C:¥Program Files¥nuopt¥bin¥cflags.cfg"

ZEIMUET. FHEEIEZ NUOPT DA A FM— BTz stie LE .
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loadmodule 071 A =3

WEEG): | FHT 17 FRelease) ¥| I3vbor—nEr [PETSMWiNG2 v
HEFONT FATDAF L Lk
= R OAT /GL /1 "C¥Program Files¥NUOP T¥userapp¥include” /D “WIN3Z® /D "NDEBUG" /D * CONSOLE" /D *_UNICODE”
= 4D "UNIGODE” /FD fEHzc AMT #Fo” Releaze¥¥” /Fd” Release¥ved0pdh” A3 /hologn Ao Alphd /70 /TP
T s FerrorReportprompt
B GAGH
i
el
AuFotyt
J-FER
=5
FUT A I —
77
T EER
SEHE
A o )
Ui
T=I1AkR W
HML P#aisk Jrl—8
e —ETA o2 D o~
Ak Lk ATy < @"c¥Program Files¥MNUOPT¥bin¥cflaes.cfe”|
‘\
< | 3

[ oK | [ Fewtn | EAE

HER T v T 1] — [c/c+)] — T8 LBIRL, VA RURNIZH D LHEMOA > 7 v
— KT 7 R V] IZ

C:¥Program Files¥nuopt¥userapp¥include
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7.3Microsoft Visual C++.net 7B/ FDOERE

[NUOPT #Mif#Efi~==7 /L] Ti¥, Visual Studio 2008 @ GUI % JTil L7=fiib %17
STWDEFAH Y £ . AKEITIE, NnUvoPT MMMt~ == 7 /L] ICTHEIZR VL THAH
9 Visual Studio 2008 & VC.NET @ GUI DEWEBALET.

nuoptvecapp.sln X 7N Vv 7794 5L, VC.NET @ GUI WNE#EHLET.
VC.NET @ GUI 5 NUOPT % VC++ Yrv =7 h& LCHIATIBOFENFIL, LT
DNTNPOBIEIZC L > TERIND VAV RUDNLRETEET.

(a) GUI OFHMNCHD [/ T A a2—] ULV RURNIZE TV 2y PRFERINTNE
T 207l FETEZ Y v I35, TROL DR A= 2—0ERENET. TD
Ama—0 [7axTF ) Z8RTDE, REVA L RUREREINET.

Al

@ i
A |

=124 dll

#-(Z4 lnadmodule
-- hoiGlass
e

UEILFED
HEN
FOUIobDED »

S0 1 HETEE% (D).

JOT eI FIBRD..

B >

25-FPy7 0 TIHEEE W
D BT b

M useSolveQP ({FTFIS)

[useSolveQP Ty o LA ®)

-4 [E] x

=1 2 WL AT

B #nik p .
ERED Vo FOLATIEAEIE

2090k 77y ({8 BdTH-
70T T s

—

) TRIDE ST A=a—_— [Fulzl ) - (FuF ) L35L, &
v RUNERENET.

&
et
&
N



110

FOTTORE | BAEED T =g
g DSAMBNNG.
= AMIEND R
LR E TOEADGAD..  Cirl+Shift+4
RAFEB MiENnG).. Shift+Alt+4
R
FOTIHRITFLO— R
02 MIENDRY..
Wigh B2 MIEN0CED..
AR—bFed F0TTAHIEETE @A
0TI HIAFREER D
uzeSolvelP 00T

TDEZIFTFRESNDVA Y RVIETROL I b DT,

loadmodule 2047+ A~ X
ey [PH77 Debue) T FFebor =L@ [FATT WD =] R =T ). |
3 WSO/ AT B J0Z o -OEE
& 248 HR%DIEEE P =23 lexel
F FIHEHOLL LA
3 GAC++ MFG THER 1ZHE Windows 3 FIUEERTS
&b ATL DiER ATL BERALGO
L33 ATL T CRT £ TESEHER LAG [RIRY4
0 FariEsR Il IF A P T bR ERTE
Soe o e
DARBL EVEATYS | et ORI bz
(] Web FFO1 A F Sy
AT LA ¥Debug
PRAFr L2 ¥Debug
EEIG RS INET ® b ilkk pdbgk b ikttt repck bat S Target Path
ol d e )

AT ¢ LA AOFEE MARIEELT . IR 2 BIha oIT ST,

ok | wevtn | EREw | A

B, (b) OHARICFERINDITUA L FUE, [ RFZ—F T o7 mv=7 ] IZ
Wah7a vl NMCRHSTLOREVA > RUTT.

R

(A — T o Taler b %

EINT
BIET D

21, 6UI AMICE RSN TS [7F7 A a—] RIZRRENTWLTrY =27 hD b,
(ZF =T w7 7uy=7 b IKRELELWI 0= FOETEZ Y v L,
THOLIRA =2 — 2R RIEET.



; lnadmadule
noClass

7} UU:L““}'EI‘%

FOMT
I useSolveQP 72

203 1ak 7
i ph el il

R useSolveQP

ek

UEIL RED

EEN

FOU DAL »

0% 1 METERRIR D).
03 oA HOEL FNERE D
—ETD
AA=bPed 0O MIERE S
Tt ()
uzeSolveQP DIRTFE)
£ PIIree BT~ R
TEAELD

PO ATIR AR E)

{2 BUTHIL-HEW

(= FolT«R

111

FHOA=Zaz =0 A2 = T v udzy MIRE)] BRI DH L, Y Tavo =7 b
N RE— Ty Fader ) L0 ET.

ZITIL, VC.NET 75 NUOPT ZFIHATABIAT I MEOSH DR ELHRNLET.

W7 m T 4] — Tc/cr+)] = Ta~w FIA2) LBIRL, VA FUDTEHLD HE

mot7ra ] |0

-
—

@"C:¥Program Files¥nuopt¥bin¥cflags.cfg"

ZEIMUET. FHEEIEZ NUOPT DA A M— BTz stis LE .



112

loadmodule X087 A~ |
HRCE: | FAT T (Debuel R = S R o i e L ) | MRS TR =T ()., |
EE i A FATEA DL
%gf‘ ) /0 17 C¥Proeram Files¥nuopt¥uszerappéinclude”™ /D "WINZZ™ 7D " _DEBUG" /D " GOMSOLE™ ;I
Ty /D _MBGS” #FD /EHsc /RTCT /MLd /3 stdafxh™ /Fp” ¥Debue/loadmaodulepch™ #Fa”
G ¥Debue/” /Fd” ¥Debues™ M3 fholoeo fo /2T
Exid
by
2ottt
]TFI.ESE
U8
HEhIw Il
JIUHIEER =]
sl ~IERIOA 2 (O T~
& Iﬁ}gq"lh & —1  |@" C:¥Program Files¥nu0pt¥bin¥cflags.c:"/ ;I
a2 [
L3 FortiEsn - =l
A b

ok | #®etn | ommw | Ay |

R a7 1) — [c/c++] — T2k EBIRL, A FUuRNIChD EIMOA 7 v
—RKF4L7 R V] IZ

C:¥Program Files¥nuopt¥userapp¥include

ZIEIMLUET. B, FHRIILNUOPT DA v A M— LEFTICk S LET.

x|
TBRC: I?bfdmewj_b@; [Fo71F iz = BT
=) 0T \ BRI * Tl “C:¥Proeram Files¥nuopt¥userapp¥include” ,)
Fx m HE DA%
F Lty T i & OHET TIToF 17771 Zh TBR-A D
E9 Gfge HERBHOIET iy Unologo)
& 24 L L L) 3 wa)
ik 64 F ok IR AR
N et TEEIS-ELTHRI ATAY
JI-FER
FITAA N
EA7PA
AR
B
RESTEE I
3 u=Ah
S IEMDA L —FE T 1 L)
(3 P istR - ’(ff'lj[?tbhi B AL TS T 1 LA RI8TE LE S HEEIEE 95155 (L. 2000 TEAI-THES
A _'IJ 3
ok || ek | mE@w | s |

g7 T ) = T — TAS EBIRL, AV FURNICHD HBINMOEREY 7
A ] 1z

libnuopt ML m.lib



113

ZBMLUET(KREIL NUOPT DTFA T T VICEHLTWAT AU r—a AT A5 4
TIZIUNTITHNEID [ TVA Ly Rx] HAHWNNEL T T AR Ly R (T3 7)) T3
VA NLVENTWAEAETYT. FNLSOEEIZIE, A~v==2T7 1 7.1 0 (FE1) Z2Z&TF
W),

loadmodule FOXTy A3 x|
B [F577 Debug) R T N W b Y= TP =] ARvR-Ur@. |
/ \
S R 0NTr CEMOEE I IihnuoPt_Ml-_'“-lL)
4z TR (5175 DR L
't BWEONIA I3 OHE
3 CA0++ - E=ITA
Sy - EPEL DB

Bihid - U2 I
Lt L EEROEEH]
DLL MIBREER BiA 3

b3l
#Bihida DL
SRR
eI
=2
3 IR
3 BB ARk BT 27 )
[ AARL BILE ATs7  |UAIHTIEIN IR AR R1EE LSS (9 kernel32 lib). MPACINEAEHRANZS.
(C0 Web FZ04 A

ok | webn | mAw | sz |

R a7 ) > TV ) — T8k EBIRL, yA > RURNIEHD BT 4 75
V547 MUz

C:¥Program Files¥nuopt¥userapp¥lib

ZEMUET. FEEIZ NUOPT DA » A M— BT S LET.



114

loadmodule 04T« A~ x|
tER(Cy | 707 (Debue) = F5ebza-nEr [THTAI W5 =] AT 0. |
) HEE 0T Eh I ¥Debue/loadmodule exe
Ex ETIE DFET sRERL
Tl Hi—ta
(3 GG+ AR AEEITD A2 AN W A%EITHIRDY INGREMENTAL:NO
= h HIEREROIFET iy YNOLOGO)
§ S8 A=k 34 S0 LoLnZ
A
ji'\,'j'\'j\}{:l “C:¥Program FiIes!nuoDﬁusera@)
DATL
sl
it DL
E =]
A it
BT
3 AR
den 15(%03‘4%‘%’;?;%}; LAEIBILES ., ML [T Ehndo, FEEr I5IEEL.
AL E AT 24 N e FRi o 242 EIBN o (ZLNERTE ET . FEEHEE 954551 23
L TN T NSRS CCEEC,  UBPATHBaD TEE

ok | xevba | @A | sz |

IHBDOBEDE, N RRAEREIZAAVET. ELREITY HIELE LT, RO - HONRHY 9.
FiE1L: 7T A 2— 10 TYE T Y= bahA7 Y v/ LTEREND A= 2—05 1
LR (UENR)] Zi8RT 5.

UEILRFED
HEN
FOV LI DAL >

03 O METRER D
F0T 2 HOEIL IR D..
)
Aa—kpy FOU A HIERTE M
TG >
uzeSolveQP THRTEE)

T Tpy MIBZIE A 7 5

BUT-E AT

FHEATIL AT
TR

FOMTrR

V1= T
FoiT+

I useSolveQP 702
S Ell=

S EI P

CEET
0% 151 77|
F 0% 10k Mg

=
&

i

HE2 : YE T a2 bR (A= T o7 7av=7 b THIBEAITE, A=a—1_—
DO TENR] DOFETTHIELTEET.



115

ThadiDy W)L Ol Ern

B4 uzeSolveQP qIE)L LD
eeaSalyeGP qUE)L FE

uzeSolveQP DigZE N
FoT I DB LD
FaF BRI

FER TR0
BLE 0

EARLETaY ey MY, A=ma——0 [Ty 7 v (Bt (5 /3y 772 L CRA) )
PEIRTHZ L TEITTE LT

ThHwdD) [ LT Sl s LT D

oesbow b

CHr+F5

S

E . Cirl+Alt+E
52 AT 40 F11
L AT A-)i-0 F10
Wl F =it s HOPERRED.. Ctri+B
Wy FTATOF L -0 MORZERIC)  Ctrl+Shift+F2

ZolE, avry N5 EEZRDLERD DG (NUOPT I EOHITIZT vy =7 b
'useSolveQP' NINUIHTV £7) X, ki (a) LT (b) IZTERESNDLUA U
TIZT MR T m T 1] = [F Ry 7] CBIRL, 2001 RUIZBND Ta~r Rl
IZZEDONEEFTIR L T 230,



116

T ]
) [Po7F Debued =l 2Eubgar—nig [FOTF Wi =] HHTA-Ir 0. |
(= i vt B 7hash
] Ty DA B&h
i SaL F/isH i
2 B yE-tE
U R o—Hhil
Q5T Ee JEoh Ikl s
L7 UE—F TRUE
[ HTTP LRL
Chash BLE 2507 g
(23 Web TFHOA Ak % $iTareetPath)
< ] o knapzack. txt| =l
i =2
ThoF Ll
% T
TFE IR
ARSI ST,
ok || #evwn | mEe | s |
7.4 M CLAPACK (CBLAS) D i 51k
NUOPT V13 /54 CLAPACK
(CBLAS) % NUOPT A 7T VANV I FTHIENTELRIITRDELE. ZHhigEy

KR 72 I B W T RIEZ WV B 5E ORMEERELS 225680360 3. 6l 2
X, Intel tED MKL 2452 LT, CPU A Core2 Quad 3GHz (09650) TRARMEM A3
1/3 Ll o-FERH Y £ LT-E.

AT, SN CLAPACK (CBLAS) % NUOPT TA 7T U~ 735 HECHOWNTHRAL
LET. BERMRREFTEIZIa L AL TOR=g URBRRSTHRIEUTHLED, 22Tk
Microsoft Visual Studio 2008 ZHIIZLE7.

gi—gx&j:)
IV a—valyPNENRTEXLZLEMRLTIEIN.

[7.1 Microsoft Visual Studio 2008 7m Y= FRDEE] =11V, IELL

&IZ, NUOPT DT A 7T U ZHEE CLAPACK &V v 74T A7-0D0LDICEE LET. B
WX, 7av=7 h=>7aT ool a T o nn, 77 o) > Tk - TA
J11 EBIRL, AV RURNIZHD BMOIERFEZ 7 A1) O

libnuopt MT m.lib, psapi.lib

8 ZHIFERDO—HITHY, ETORETHLTRBERENH 2D L2 RIHETE DT TELY EHA. LLA
N5, MKL OBAIFAL Y FEE& 5728, Many Core DERE CIZIZ ORI TL Y SR T 4 —< L A ERD T EN
s cEEd.



117

EROLIICELELET.

libnuopt MT nolapack.lib, psapi.lib

loadmodule 20T 1 & -3

HERC): | TH77 Release) v| FSutar-ney: |PHF4I Wina2) J— —| (0. |
= HIBFOMAT 15 FTz2 71 libnuopt_MT _nolapack.lib psapi.lib [
Framewark &#83 FATOEFEDSA A3 )R [RIAY4
R owhiis DS ISR
=L TY1-NEEIP
EALE Y- NAEPELIICED
O/ BORAHBTR—T VU= Tr A
e R SRR
£ DLL MAEREEHAD
Z=I1Ak F74 )b P WA A
Tl
YATL
ik
1Bif5kd DL
e
I9E 54
RIZTIAR V=)l
KL F b Sk l—8
IS iEER
B R A A
HARL BILE AT
EMOEAE 271 )
VRGBT B AR SIS LET Rk kemel32 i), HRCINEAEILBLNET,
< |
[ ok [ #evtme | [ @AW

]

TOH%, VU a—TarOENLRETIE, LT 7T —A v Ee—URNHAOIRIELL
EL RN T LERA. ZHUIHES CLAPACK (CBLAS) DEAED U > 7 IZRIEL TWA =TT .
FO=%, LLIF THES CLAPACK (CBLAS) A4 77V DOEREXITWET.

DY LTVET. ..

3>1ibnuopt_MT_nolapack. | ib(Vt. obj) : error LNK2001: #&8S > 7K)L”_idamax_" (XFKRERTT,
3>1ibnuopt_MT_nolapack. | ib(rhoupdsdp. obj) : error LNK2001: #4&8S 27R)L"_idamax_" [£KRMERTT
3>1ibnuopt_MT_nolapack. | ib(dgefa. obj) : error LNK2001: #+&B > 7RJL”_idamax_" I&KREERTT,

Fe TBIMOWIEZ 7 A V] IZHM CLAPACK (CBLAS) DT A 77V aE AN LT EE .
THUEIEH T M CLAPACK(CBLAS) ICXV FA T T VANBRED ETOT, LERD
CLAPACK (CBLAS) D~=a7 NVELZZTELIEIWV. KRIZ, ZD((INLD)TAT T VN D
THANT—HBELET. ERTm T 1] > TV ) - T2k EBRL, Y1 FUW
WZdhd HEMDZA477Y) T4 7 b)) OFMCHLRZ &7 ) v 7 LTIEEW.




118

loadmodule 20T+ A—3F

FER%(C) |T""J':|_'-fj'(Re|ease) v | Fou kT —LIE |T""J':|_'-fj'('\f\l'in32)

Y] (Hci=5v0 ]

HIBEF 0T EH7wA
= W 0T ETRROFET
s Ji=a
T il AR VAR S
GG EfFRREROIERT
= Aiati—b SAF5) DR
2pn ,
AN
¥_21Ak IrAL = 3 LAk
2 U 5 3 DR
Bk S 35 EFEBRIRD A DIER
ifidd. 10 UNICODE FE& 774 LOIER
B2
Tk S

FIITAR =

HML B b TR
TSR

EILE A A2

HARL EILE 2T

ERDZA I TR
YLIBPATHLT -« L4 T2

|A
|

S SSIOtEFESERT D ATENLES . MECINEAEF RN ST, (EEEEIRIHE . TR0 TEM- T,

FOutDir S ProjectMamet exe
Shee.

saEhL

A28 Y EITDRD (/INGREMENTAL:NO)
(3L NOLOGO)

Al

[ATAY4

[AAY4

“G¥Program Files¥NUOPT¥userapp¥lib”™

(i

[ATAY4

(= (A

[ ok ][ #eow J[ mREE |

KA EI VN ITDEEROE IR AL T a S NERESNET.

EMDZATSY L8 EY

ef| x| ] +]

C¥Program Files¥NUOPT¥uzerapp¥lib

£ |

|

R E:

WS 03 I HDEE S flR D

|| st |

| o

TOEATaTnb, EIZHEE LTEAMD CLAPACK (CBLAS) DA 7 A0 A —%BIL TL

EE.

FTATT7VBERD LGB TEED T ANV —EIRET OMLENH LS LIVEEA.

W7 7 A A —IZB LTINS CLAPACK (CBLAS) D~ = 7V A T &0,

PLETHES CLAPACK (CBLAS) DFTEIC/R D £

nuopt-support@msi.co.jp

ETBHEWEDEIZE V.

CHRARENTENELED


mailto:nuopt-support@msi.co.jp

&5l

AddToCUtOLf Lt

aSDOUDLED ..o

Cflags.cf@. i
cL.20
CLAPACK ...ttt

119

G
(o 11 o) o o X1 H USRI 101
genClass ......oooveiviiieie e 57, 58, 75
FETH v 59
I
§1 o) I/ 20
ADU e 20
B L) N 20
1CU e 20
L
libnuopt_MD_m.lib .......ccccoevviiiiiiinnn. 106, 108
libnuopt_ ML_m.lib........cccovuviiiiiiiiiiiiinnen. 107
libnuopt_ MT _m.lib........ccoouriiniiiiiiiieneen. 108
Jloadmodule ... 55
M
IMNAIILCPP veeeeeeeirrrrereeeeeeeiirreeeeeeeeeseirrreeeeeseeaensnes 45
MAXINESOL ciiiiiiiiiiiieeeeiiee e 102
MAXIEI ceiiiieeiiiee e e e 101
MMAXIMEIN «.evvunerrrnnerrruneersrnaeersneeeesnaeeessnaeessnnnees 101
MAXNOA tiiitiieeiiiieeeiiieeeeiieeeeerieeeeaneeeerrnaeeranannns 101
MAXET LI ceeitieeeiiiie e et ee et e e e eeenaaeas 101
METNOA t ittt 100
MIPEEASOUL iieieieieiiiiie e e 102
MUltDAtaPOliCy cerrriiereieiiiiiiiieeeeeeeeeieaaee. 102
N
TIOCLASS v 40
noClass 7TV TP oo 99
noDefaultSOloUt wivviiiieieiiereeiine e, 102

noDefaultSolve.......cccccvvvvevieeiiiiiiiiiiinnnnn, 90, 102



120

o N0 T N o WO PUR 18
nuoptParam .........cccocociiiiiiiii 100
nuoptResult .......cooocoiiiiiiiii 25
NUOPEVCAPP « SINtiiiiiiiiiieeeeeeriiiiieeeeeeeeriieneeees 5
O
outfilename...........cccceeeeeininnl 35, 89, 102
OULPULELEMENT covveerriiiiieeeeeeeeeiiiee e eeeeeieaennn 102
OULPULEXPIESSIO0N trrrieierererriiriieeeeereerenenns 102
outputMode........ccevevvvreieieeeieiniennnnn. 35, 89, 100
OULPULPAramMEter iiiiieeeeeeeeeiieiieeeeeeeeeeenennn 102
OULPULESEL tiriiiiieeieeeieiiicee e eeeeeeeie e e e e 102
P
p 101
) o USRSt 23
PLANEO v 93
R
readD........ccoo 82, 95
TeQUITEd.....vvveeeeeeeeeiiiieee e 57, 63, 81
FESULL eeieiiiiieeeiiie e 99
result.optValue ........ccoovvieiiiiiiiiiiiiiee, 99
result.status....cccveeeeceie e 99
S
Yo T= 1 o Yo BRSNS 101
SECINIO .. 52
SNOWO) .. 92
ShowSystemO.......ocoevveveeeeeeeeeeeeeeeeeeee. 92
simple_fprintf .............ccooiiiiiiiii e 91
simple_printf...........ccccooeviiiiiiiiii e, 91
simple_printf( .........ccocoeivveieiieieeeeeeenne 93
SimpleClearBuffer( .................... 44, 58, 62, 84
SimplelnitializeO.............. 44, 50, 52, 58, 62, 84

SOIVELP....oooiiiee e, 16, 20

SOLVEQP ..o 16, 20
T

ool e BRI 102

Lot o 15 RSP UPRIN 101
U

UPC wevvnnieeeeeretiiniaaeeeeeeeeunnaaeeeeereaasnnaeeeearennsnnnnns 23

useSolveQP.cC ....uvvviiiiiiii e, 27
W

WINAPI OFH oo, 70

With_simpleControl..........ccccceeeeieeiciiniinnnenn. 69
4

T TR e 26

FETZARUPC,APC) e 23

TITADIEONHL
INAIILCPP vereeeeeenrrrereeeeeeeiirrrrreeeeeeeeesrrreeaeeeeas 45
IR FEHRTE IR e, 16
L
HETHEZE R oo, 22
BB e 16, 20
NEA
BEITTEFL oo 22
AT R o 16, 27



Ty 7Y 7 RE

/&

NUOPT OEMEZHIEIT D~ oo

121

5
A= S/ 4 e | | OO USROS RPRR T RURRRRPRI 65
IR IENERT (DT1) cevoveeieeeeeeeeeeee e 23
X2, oW TN G 15 I 23
9}
AAT T FATY oo 84
iy
£kl
NUOPT HTTD ™ e 35
7 7 AL solver.sol D~ ...cccccviveveeeeeeeann. 35
)
FGUBALTAT T e 106, 108
g



