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1. 1XC®IT

CTORX2 A PTIE, fERTEVAPML—va 2B U T, Y AT A Numerical
Optimizer'&ANHB~7 v 7T LOEFE T IEZ i L E 3. Wwindows il ClE VisualC++® IDE*%
FALEBEZRAWNET. A7 e 7T A OEEFIEIIIRELSSITT,

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

() 2477V solvelP,solveQP Zxa—/)L 953 (& 3#H)

(V) SIMPLE DET /LR A Ffit & OHFIZFIR L THIAT 2 (B4 %)
(=) SIMPLE DETNVFRIRMNS 7 T AZAR L THMAT S (55 %)

LWIHWODFHERH Y ET. ZORF2 AL P TIEINSIZOWTIEICHER L EI. &5k
OFHEZRFHBAIL, ROWEY TF.

(7)) OFEITE I AT A Numerical Optimizer A7 m 7 F AL LCHIZrER
TEBIT L HIETT. aeARBCT —F OV Y ICA—"—~y RBH D 373, 24 -
TRy ZIRb RS TT.

(7) Lsto (1) () (=) 1%, Wihd HHEI A7 A Numerical Optimizer &7 A
TIZVELTY 7L, ZOMREEZNMT S HETT.

(£) 1% LP,MILP,QP (& T HRIEA SIMPLE &/ & PICHHOME A > TR HiET
T METIES Y ETH, 2—PRUTT =X EEERICEET OMLER TS NET.

() (=) FWdiLd sIMPLE 2035 HETY. (v) 1% (=) X0 iEffifEcds, Hol
VAT A Numerical Optimizer DT A 77 UNY 7 SN TWDH T 1T T AEKTRIEC
—OOMELMEY ZENTEERA. (=) FFRIENSCOEMIC 2 £, EHOMEEY—
OO T 7T NTEIETHZ ENFEETT. 272, —# UNIX/Linux BREECIE ()
DFiEEFR—FLTEY HA.

b PR 27 A Numerical Optimizer] WOXFE LT, vis T LE LCILME (NUOPT] &3Akz %
BREWWEZLET.
2 Microsoft Visual Studio 2010 (ZHEESWTHMLET.



BB AT A Numerical Optimizer DXH=Xi /N FIZET B TEN
BC+H:- VC+ .

¥ A7 A Numerical Optimizer V12 £V, Borland C++ 5.5 [ZBJL C
EERRENE L TEY FHA.
F7-, B AT A Numerical Optimizer V16 XY, Microsoft Visual
C++ 6.0 BLW Microsoft Visual C++.net [ZBIL TUTEXX ISV LTE
DEHA.
B, xS A ZICET OIS OE £ LT,
http://www.msi.co.jp/nuopt/products/spec_table.html

TETIV.

> VCH

T FIVE

(#H T AT A Numerical Optimizer DA A b —/LIGHT) ¥samples¥Yapp
DFIZVCHHD Y Y 2= a3 Thd
nuoptvcapp.sln
NHYFET. B, T4V FOEH I AT A Numerical Optimizer DA A h—/L
ATl 32bit i Windows ThiLiL
C:¥Program Files¥Mathematical Systems Inc¥NUOPT
64bit I Windows TohiLiX
C:¥Program Files (x86)¥Mathematical Systems Inc¥NUOPT
Lo TWET. 7ok, 05 OREICL > TUTH > TNV OEFNCE X IALMERPIEN =D, #
W7 AN Fa =L TP TN aF T 08 RH Y 7.
ZOYY)a—vaRNITFUTO4507T 0= FRHY 7.

T

Wi1-93u IRI0-5-. -
2 @
oA Wa=332s 'nuoptveapp' @ 703
- 24 dll
[+ 33 loadmodule
[+ Eﬂ noGlass
[+ 33 useSolveQP

Ihoo7ayzy MR 3 BB THHAT 2 EZTHICKHE L TWET., Rv== 7L THl &



L THWD O3 2 BEEEEFE TH D RO T v 7 > 7 T

LH x {01} (ieS)
HEBIE (Rkik) D cX,

ieS

2R Sax <b

ieS

S OEFEHKIT 0 — 1EENRHY, WEHHIN A, BEOBOBEKERRIET S E 0
ETT. ZOMBEEZRET DDICHERT — 21,
BBtk ofrtie, , fiXofkika,, HKXo4LMED
LRV ET. ZOMBEEMS LI T TV r—va vk EROMKL RFIETITWET.



1.1V R—FrFF7y b7 3—2A

IOV =2 T VIR EN TV AHNEIL Windows i), UNIX/Linux fRILECTI.

Windows RRTH#FLT A7 A Numerical Optimizer DA A h—/LIFIZ 64bit =2 2/¥
A TERIRUIZGE1EL, Win32 7Yav =7 bRER 64 By b Ty =y MERICEE T 54
FERHY FEFT. BEEOFEIZOWTIE, [7.1Microsoft Visual Studio 2010 m Y=
7 hNORE] EBRLTLIEIW. £/, P AT A Numerical Optimizer ®A A K
— VRIS LT 2 o3 T LA CRIHT 2 a XA IR R > T ET &, IEFICENE
LERHA. TR A FTERANTIES.

UNIX/Linux fRIZOWT [SIMPLE OE TGN EG 7 7 2 &4k L CRIAT 2 515 13k
AKHNZLLTF DT T R 7 4 —LICOHXFIELTEY £

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

SUSE Linux Enterprise Server 9

ERRUSATHIBMHEVO UNIX/Linux RO 77 >~ R 7 +— AL > Tk [SIMPLE ®%E 7 /LEtiR
N7 T AEERLUTHAT 2 HE PRATEL25680 230WET. fElicox F LCiddiet
VAT A Numerical Optimizer #7A— b (nuopt-support@msi.co.jp) F CTIEKE T
I,

1.2 FTREICZENDI B D

NET 1 7T BOBFEEAT O T2 OO ETREICIIRANEENET. —HEREIC L > THER T
7 ANVNELRY F9.

¢ AT N—=FRT7 7 A0 (@ L TLE)
userapp/include/*.h ¥ A7 A Numerical Optimizer @
AT N—=RT7 A
¢ VCHRTA T T Y EH T (VCr+TD Y 7 IZDHME)
userapp/lib/libnuopt M*.1lib B AT A Numerical Optimizer
FA47 7Y (Ve++Hil)
SAMPLES/app/ VC+HS T 4o L7 R



¢ UNIX/Linux fiZ7A4 77V &% 7L (UNIX/Linux BREETO U > 7 IZOHME) -
libnuopt/libnuopt.a B AT I Numerical Optimizer
74 77U (UNIX/Linux )
userapp/ UNIX/Linux WAV 7740127 R

ZDOTATZUMNBER LI — REY 2— VI AT A Numerical Optimizer 0
AVAR=NLVINTWVWHERETOLEMEL, BIERMITEIES AT L Numerical Optimizer
ICHEL £ 7.

1.3 T4V FYOARNR

BT A7 7V DRI TVT 4 L7 R TT. ULFRZEO—RKTT.

s> WCH
nuoptvcapp.sln VC++ OV Y 2— 3
useSolveQP.cpp solvelLP, solveQP Z WDV L TV A A

useSolveQP/qp312.txt useSolveQP.cpp AT —4# 1
useSolveQP/gp312I.txt useSolveQP.cpp AT —# 2

useSolveQP/knapsack.txt useSolveQP.cpp M7 —% 3

knapsack.smp PIAAL VA =T 2 —AT A NET )L
main.cpp knapsackSolve DA A
driver.cpp knapsackSolve @ K7 A /X
dllmain.cpp dll ® A A v

> UNIX
makefile T ND makefile

useSolveQP.cc solvelP, solveQP Z WA Y TN A A

gp312.txt useSolveQP.cc T —# 1
knapsack.txt useSolveQP.cc T —# 2
useClass.cc I I AERNWLY T IAL
QP.smp PIAAL VA =T 2 —AT A MET L1
gpe312.dat QP.smp T —#
knapsack.smp JIGAL VB —T 2= AT ARNET L2
useSimple.cc SIMPLE DE T /Litik % Ffe = Oz
[ERZTSUNG AARZ Aol A O S
MIP.cc SIMPLE DE T VLR & Ffgi & DT

B S % 3 A o0 A R oo 1



knapsackout.cc FERT 7 A VHIFFE knapsack £V

1.4 SIMPLE D74l « R "I FGAFTVx 7 e ZHRICRZBEDOEEAR

IR EE AR M RE 2 TR RIS 72 2 BF, SIMPLE @ E 7 Lt b 12 3 W T X FRAT A
SymmetricMatrix, {74 Matrix, /X7 KV Vector 72 ED SIMPLE DV T AL T V=V
AT SEAITIFR-NE LT

#include "simpleMatrix.h"
HL<IE

using namespace SimpleMatrix;
DOFLIRNME L 720 F£9°. 7272 L, Windows ERIRIZEWTI5.1.2 genClass D 32—/ VGHJ
RTINS AE TR T 50 E TS Y EHA.
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2. ETBREER L T 7 v X CEEIT 541

B AT A Numerical Optimizer #AMHT v/ 7 A LHEETHHEE LT, 913K
B Z7 L Numerical Optimizer ¥/ &E{TEAEL L TR L, M7 02T Aob Rl
nEATEBT L6 2HITLET. T—ZDOANHNIT 7 A NVEZIFLTHTOET. ZOFETA
MO 7 7 A NS T 0 ZARE) O A — N—~y RRH Y FT0, HHEL AT A Numerical
Optimizer EAMNERT 1 7T AWML L TWAH DT, BIENE Z o7 & Z RN OYI Y 431 08 E
ST, HBLSSTWVEWI XYy BB 9. FRZ LA — N—~y FRMEICR 556 %
FrTlE, AFEEZERT 2 LB LET.

AN 7 7 A SIMPLE 7 /L7 7 A )L
data.dat knapsack.smp (.cc)
R~ 0 A CERE > BHE AT A
Numerical
Optimizer
HWhzrzAn EXBp/ 72V

result.txt

2.1 EITHXDOMER

£ 9% SIMPLE DEF /L7 7 A /L knapsack.smp (.cc) O EFTHREEHR LEST. 22T
%,

ARtk : c=6 8 4 3 4)
ffotEtk: a=@4 2 3 6 7)

LW 5 BEOF Ty VB EMREET. UTIZa~xy N7 e 7 b ETEITEAZER
THH R LETRN, FEFICOWTIIHIE Y A7 A Numerical Optimizer/SIMPLE ¥ ==
TNvE ISR S0,

> WCH

prompt> mknuopt.bat knapsack.smp



knapsack.smp

//

/) Ty Yy s RE
//

Set S;

Element 1i(set=3);

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

Parameter a(index=i);

Parameter b;

Objective obj (type=maximize) ;

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

solve(); // Kfig

/] RERDT 7 AT

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

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

telse(

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

> UNIX

prompt% mknuopt knapsackOut.cc

knapsackOut.cc

/1 BT

11
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//
/) oYy JRE
//

#include "simple.h"

void ufun ()

{

Set S;

Element 1i(set=S);

IntegerVariable x(index=i,type=binary); // LK
Parameter c(name="c”, index=i);

Parameter a(name="a”, index=i);

Parameter b (name="b”);

Objective obj (type=maximize) ;

obj = sum(c[i]*x[i],1); // ERJEA%L
sum(ali]*x[i],1) <= b; A SES S

solve(); // Kfig

/] RERDT 7 AT

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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2. 249887 v 7F LDF

B A7 A Numerical Optimizer ¥ IERI7m-EX L L CEEITADT, 7T s
TLEFEEST LTI VEREELUINNT e AL EBTL LA TEL LD THIUTL
I ChiVERTA. ZITIECEREL Java WA 7 0 7T A0 (Windows i) %7
LE9.

ZITE, ETAO Db (HRAOER) ST 57— &2 105 30 ETENLTHRYIEL
i LD FeE 2ER L £7.

//

// B AT A Numerical Optimizer FEATRAZH 7oL LT
/] FEATT LB (CE5E

//

#include <stdio.h>

#include <stdlib.h>

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

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

int main(void)

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

{6,8,4,3,4};
int x[5];
double obj[1];
int ret;
for(b = 1; b <= 30; b++){
write(n, a, b, c, "data.dat"); // AT —H DIEK
ret = system("knapsack.exe data.dat"); // Bl7mEXE L TIEH
read(n, x, obj, "result.txt"); // HIT—H DFIriAi
printf ("ret = %d, b = %f, obj = %f, x =", ret, b, *obj):;

for(i = 0; 1 < n; 1i++)
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printf (" %d", x[i]);
printf ("¥n");
}

return 0;

/] NI T— 2 OVERBERL

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

fclose (fp);

[/ T — % OFHARRK
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=20;
while (fgets (buf, 256, fp) != NULL) {
sscanf (buf, "%d", x+i);
i++;
}
fclose (fp) ;
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//
// BB AT A Numerical Optimizer SATEXZRI vt L LTHEITTHH] (Java)
//

import java.io.*;

class exeLoopd{

public static void main(Stringl[] 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[1l];
for (double b = 1; b <= 30; b++) {
int ret = 1;
try{
write(n, a, b, c, "data.dat"); // AJI{ERL
ret = execute ("knapsack.exe","data.dat"); // B7 ot XiELH
read(n, x, obj, "result.txt"); // HJIFRIHIAH
}catch (IOException e) {

e.printStackTrace();

}

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

System.out.print ("¥n");

}
/] ANIHERRA Y > R
static void write (int n, double[] a, double b, double[] ¢, String input)
throws IOException({
FileWriter fw = new FileWriter (input);

fw.write("a =¥n");
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for(int 1 = 0; 1 < n; 1i++)

fw.write ("["+(i+1)+"] "+al[i]+"¥n");
fw.write(";¥nb = "4+b+";¥nc =¥n");
for(int 1 = 0; 1 < n; 1i++)

fw.write ("["+(i+1)+"] "+c[i]+"¥n");

fw.write(";¥n");
fw.close () ;
}
/] AT a AEEA Y v R
static int execute(String exe, String input) throws IOException{
ProcessBuilder pb = new ProcessBuilder (exe, input);
Process p = pb.start():
InputStream is = p.getInputStream() ;
while (is.read() > 0);
try{
p.waitFor () ;
}catch(java.lang.InterruptedException e) {
e.printStackTrace () ;
}
return (p.exitValue());
}
[/ HAFEGARA Y 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 1 = 0; i < n; i++)
x[1] = Integer.valueOf (br.readlLine());
br.close();

fr.close();

C i, Java ELLOBNZEBWVWTS write B (XY v ) ZEHRL T, B 2T A
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Numerical Optimizer ~DANT—X %77 AL ELTHAOLTWEST. HEI AT A
Numerical Optimizer ~DAN T 7 ANVD T —< v MIZOWTIE, HE X T A
Numerical Optimizer/SIMPLE ¥==7 /L& Z&M T IV,

C EREDOHITIE system BAE & i - T, Java DTl ProcessBuilder #ffi» 7= execute
Ay REFE#R L THEH Y AT L Numerical Optimizer EfTEXZR T o2 L LCiLtH)
LTWET. ZOF, write A (XY v F) TE-T AT —% 7 7 4 /b data.dat & 515
ELTHEATWET.

B A7 I Numerical Optimizer EITHEAUTRMAER (x & obj) % result.txt T
HAOLET. Cc 558, Java EHHDFNZEWVTSE read B (XY v F) ZERL T, HHY
AT A Numerical Optimizer ODRAREMERZHAIAAL TWET.
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3. 954751V solvelP,solveQP

solvelP, solveQP iZZNZF1 (RAIEEE) BIEHHE

HlRIf & GBI 2 X R LT 5 c++0)74’77)f“?“3

RETHEE) “RGEHHERE - R
AT R DTE

EREER T

b0 & LT, BHHIFIAD ETFROEEATH Z cr+OReFI & L TEREG I E LTHRY 7.
ANDOBRZET ) 7 SREIHVEEA.

o (RAEEH) BIERTHE (solveLp 234fIK)

BoMb Rk Zj:ci

- X

? solveQp IZIRATERD “KEIKIH & ORE

O TR TEERA.




(REEE) —kEHEIRE « —RERIS & RE (solveQP 235%IE)

19

/MU e KAE 1
ch X +§ZQLK X X,
i i

ESE

1
cu; ZZA” X +§Zk:Q;vk X - X ¢l
J Ik

J=1-m
k=1---,m
_1 .’n
J=4m
J:]—’-.’m
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3.1 FEOH LK

PLFMNZ 477 VB solvelP, solveQP OO LIEATT. =071 c++DFEDOT 7
/v Mo (BB TIREZR 5180 2R L CWET . solvelP [TEBMELMMNHFMELRNE X,
ivtype LAFE%E, solveQP IEHlIFIAD RO BFE LRV E X, noCelen UEZ ZN T
—ELTER T ZenTEET. MO LERI~y ¥ —T7 7 AL

nuoIf.h

WWEENTWET. ZO~NyHT7 7 A VT AT A Numerical Optimizer 74 77
J® include 7 7 A NLORELHT

(Windows fiR) :

(FHBFL AT A Numerical Optimizer DA A h—/VFT) Yuserapp¥include

(UNIX JR) :

(FHBFL AT A Numerical Optimizer A A h—/VFT) /userapp/include

ZH Y ET.

¢ 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
/] BT RDFAE L7 WG S — 48 L CTHEIS ATHe
,int* ivtype = 0

,int* pri =0
,int* dir = 0
,int* until = 0
,double* upc = 0
,double* dpc = 0

)7
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¢ solveQP

nuoptResult*
solveQP
(
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
,int nQelem, int* irowQ,int* jcolQ,double* g
/7 BATFIEHIRIRD ZIR O DAFAE LR W E—HE L THIE FTHE
,int nQCelem = 0,int* ifunQC = 0,int* irowQC = 0,int* jcolQC = 0
/) CA RIS EE L7 WA — 46 L CE IS ATHE
,double* gc = 0
,int* ivtype = 0
,int* pri =

0
,int* dir = 0

,int* until = 0
,double* upc = 0
,double* dpc = 0

solveQP IX solvelP DIEREZ S A THE Y, solveQP T _IROEDIREX T X TUIHET B &,
solvelP &E[RI—DHERE S 72 D £,
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3.2 —F AR

solvelP, solveQP DO EMIZILE L TWET. LB TSItz T\ ET.

3.2.1 E2EIZhIb 2 H D (solvelP, solveQP 3£iEH)

nuoptParam* options B AT L Numerical Optimizer O:RFEHIEH RZ
A—=2 (0: T 74/ b)

int n B DR

int m sk ot (FX, 1%ELET)

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

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

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

int* ibL EEOTROAR (X :n, 3FE:HY, 0:72L)
int* ibU BHOEROFR (BS :n, EFE:HY, 0:7L)
double* cL FIFIXDO TR~ fL (S im)

double* cU FHIFIXD LR~ fL (S im)

intx icL FHRO TFROAER (BS tm, EFE:HY, 0:720)
intx icu RO EROARE (BS tm, EFE:HY, 0:720L)

Z 2 TR T D 515T solvelP, solveQP IZHET, R UEMEZFLET. RAUIOFIHITEK
Bl AT A Numerical Optimizer ORMEHIEINT A —X %52 55D TTN, 0 #ESTZ
ERTEET. ZOHBIEINTA—Z L LTT 74NV NOREZH D LWV ) BRIZARD 7.
HWEIXT 740 FCHEH D FHEAN, T A—=FOEZITIHAEITIL,

nuoptParam myparam;
myparam.method = “asqp”; // KAV v RORE

solveQP (&myparam, ***) ;

DEHIZLT, myparam D A X (fHBID /T A —ZIZHET5) IZEEZFHTE LT, solveQP
W7 FLAZELET. FT T6.7 #3 A7 A Numerical Optimizer A7/ a3 %
ZRITZE .

BED EFRMDTFE L7Z2WGAITIE, i35 ibL £720% ibu v R—x F& 0T L
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7. #lziEn = 3DHBAT
0<x
X, <1
2<%, <3
V) ETREZRITDLBITITROL I ITHRELET.

BLH DIRT: bL bU ibL ibU
0 0 & 0 LISt 0

1 L& 1 0 0 LIk
2 2 3 0 LASh 0 LASt

C++TIEESNDOIRFIZ 0 XL E D TTDOT, 1 FHOELITIRT 0 O%ATIIxHG LET. Bl
O UEE] EEpNGINIERE S ET. To LSk SV O HFTIE 0 UADTEOE T, il
FRIZ oW TH AL FEETT.

EHOEE, BLXOFEXHNILIERE TRE -HIELILICL-oTERBELET.
ibL, ibU, icL,icU DOHFFTIZ NULL RA U Z ZET I ERFINTWET. FOHE, 7T
0 DEMINT-BANAZIET D LR CEWIZZRY £7.

WHUEIC KIS T2 %0 1T NULL A Y2 EZET N TEET. ZOHEIITHELXT 7
A EDLDEMND L) ERIZZRY £

3.2.2 BB Db D H D (solvelP, solveQP i)

double* objL  HEBEEKOHEE Y (K& :n)
int nAelen fHIFIXDFREATHIOIF R
int* irowa FFEFEFEDOITES (KE :nhelem)
int* jecola FHEFEFZODIIES (KX :nhelem)
double* a HFUFOME (KS : nhelem)

ZZ T IO FIED solvelP, solveQP CTRILEMZEL ET. objL i B BIREE DIRIEE
Zkf&
]

D C TR LET

FIRAXDREATINIIFEF OA L2 T, A UHFEFEE SULEXSEAICE, £Thb
OMBWOENET. HEFBEZROLFIT1IHEY OF S THEXET. HIRZIX nhelem=4 D& X,
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BE B DT irowA JcolA a
0 1 2 2.3
1 1 3 1.8
2 2 1 0.5 t:::> HiH
3 1 3 0.2

DEITHEZDE
0 23 20
A:
05 0 O
HHZTZEICRVET (ARQICOWVTIE 252 6N TS DO TH (1.8+40.2=2.0) 2H
LET). IEFEROKMIEEILETT.

3.2 . 3 BREEBEFHEREIZ» MDD b D (solvelP, solveQP iLiF : —FEEIET)

int* ivtype O]
(BE&X:n, 0:3k, 1:8%, 2:31F1)
int* pri B D Gy BB

(& :n, 0 X0/ STIUTER, NSUVED S OIZ EEER)
int* dir B OB SN D555
(BEX :n, EOE ML RS, A0 MLTH, o: HHERL)
int* until NULL ARA U X R ELET
double* upc EHEOML B A b (ES 1 n, ARDEN, EOH)
double* dpc EROMLUTTHEAA M (RS :n, ARG, EOH)

TIZET IR B TR ERDIBEEITVWET. ivtype BWEKOHERIA 52 57 ML T,
ROBRZEFFH ET.
D R OB
C A F U EE (0 £21E 1)
ivtype HIK%Z NULL RA U HZIZTDHETRTOEBENEHGEEH THLEWVWIEELFRUE
BREZe) F9 . until (FHF T A7 A Numerical Optimizer vi5 LV BEIESNELZDT,
NULL ARA U ZIZLET.

N O

pri,upc,dpc,dir iZET U /558 SIMPLE & W /=4A1C IntegervVariable MDA
NELTHEZLND LD LRI U TUTOEKRERFGET.

¢ pri (EUESNELL) OEIZ/NSWHEOBR IR SN D Z L) 9. o EIaN
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DEZHNTVDERE 5 Z 5N TWRWERMIREL TWDEEITIE, i@ eNass
DEZ BTV WEBUIRAROEERIEM A 5 2 bz & RS Ed. ERIEMfLE L
TOLUTOMITEALGNTHERL, EERENGEZONRVO LR CHFENE LET.

¢ upc,dpc (T A b)) DHEZLENTWVDEHEDLEEZ 5N T RWEDONRIET LA, it
ARDREZ BN TORWERIZOWTITE A MRTARTHETHLIBDELET. £
EEICHLE A IR ELLEZ5NTOVARVWEAICOR, Y 2T A Numerical
Optimizer |F#E= A N ZERMED OHEE LIEICERE L ET. A0 X MIEG L,
HzbnTnRuno R UHENE LET.

¢ dir (BB ) IXEAN T DG L TONRT A= T, FEOHLPBIEIC
DET. ERGIL L AESE, AROL FFAEE, 0 koo X ML oHEEE M
WCHE Y A7 A Numerical Optimizer WEBLBLEEBIILTINERELET.

pri, dir, upc, dpc I T T NULL RA X ETHILENTEET. ZTOHAITIIIN
DIZOWTHREEZ LRWVWDO LERIUERE 720 £9. BEEBNIFE LR WEAICE, ivtype 2
SUBOBIMATRTERT LN TEET (—HEARK).

3.2.4 BHBEEDO RO H B b D (solveQP D)

int nQelem HMWBAEK D~ BITHIDOIEF LRI

int* irowQ HEIREEODO~ v EITHIOITES (RS : nQelem)

int* jcolQ HHIBEE D~y EITHIOFE S (EX : nQelem)
double* g HWBEE D~ > 1TFIDIEFEROME (ES : nQelem)

Z T 12514 T H BB D "R DER Sy DAREATH (o~ > &1THI)
1
EZij,k X X
In
D Q, ;& EHAET. HRROMREATH & FRRICIEFEROLZ 52 £, FEOHTTIFHIKIN

DREATHNIE R TT. FFEFEIZOLFTL 1 hEVOF S TEXET. LarL, BREEDO~
Y BATINTHFATH T D Z L iR L LTWETOT, TN DIFEFE L 52 5 L FK
W E=AESbERATZ L2220 (ZOHHFEIL) L) mIEEL T ZE.
Bl Z 1%
15
o< ;|

LW Ny BITHEEFRT H720OICIE nQelem = 3 & LT
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BT irowQ JcolQ g
0 ! ! ! El = N

5

7

[ = = = ] > s,

2 2 2

DEHITHEZET.
HHNIUTOLIICLTHRIUEWRTT.
BEFIOWRT  irowQ JjcolQ

q

0 1 1 1 FIEC T =AM 5
5
7

[ = = = ] > sk,

2 2 2

FIUIEEERE HDEZAHEZOMMPRONET. - T nQelem=4 & LT
BLHIOWRT-  irowQ JjcolQ q
0 ! ! RN

1
1 1 2 5 r——+ .
[ TLED.
2 2 1 5
3 2 2 7

LB L, LOTF AR OREERZ 2 5 LR ESAENbE 212 LIcAD LN
FHl (ZOWHRAL) 1Kk -7
1 10
Q:Lo 7}
EEELC LR ETOTIREE SV, £, FBEROMWIEELEETT.

nQelem=0 &5 &, HMBEEIZ ROEMONBHFELRNLD LIRS NET. TOHAIC
X irowQ,jcolQ, g ¥ T NULL RA X ELTHZENTEET.

3.2.5 HHRO RO Hb D H D (solveQP D&, —FEEMET)

int nQCelem HlFI D~ > BITHOIEFEFHELK

int* ifunQC HIKIKD A~y BT OIFERNET HHKIXE S
(F& : nQCelem)

int* irowQC HIKIKD~y EITFDITHES (RS noCelem)

int* jcoloce HIKIK D~y EITHIDIFE S (ESZ : nQCelem)

double* gc FRIF D~ > BITHIDOIFFEEFZOfE (K S @ nQCelem)

D DFIETHIFI O RSy

e _
523%p&~n (R D% =)
j.k
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DIFHATH (~ v ATH) DR
Qi

5 AFET. HFERE, TOHRFERDPRTLHHHIXOESDOALEGZLET.
Bl 2E, fRRX 1, 2 O ZOESBENEN

. [4 8] , [8 2
Q"s 6'Q 12 3

ThHHEEITIE nocelem = 6 & LT

BEA D HRF 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. HIRNT L BEVDOFESTRELET. £/, 1TPIOHRFHEIROLNS 1 44
FVOFESTHELET.

RO~y BITH SR TH D Z & &k E L TWDH DT, HREE DO~y {75 &R U<
TEAROHFEERZLHZ D LRI =AM bEX T2 81225 (ZOWHFRL) &)
JRAISER S ES. £/, BRBEERO ZRES O~y BITHI LRI UL, Fl—OEFEHEN
UEEZBND EMMPIRBIET.

HEFER OMNAF I EETT.

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

HIFIR DO IR OE 3 DFE LR WAL, noCelem L LBEOF|# A2 T X CTHIMKT D Z &
MTEET.

3.2.6 Ntz —RAvE—V

solvelP, solveQP MDEVfEL LT, nuoptResult EWHIAT V=T hDRA X INIRY
EFT. ZOFT V=T FOAANTETHERICOWDTOFBRPEM S TWET. FIHFTREZR A
UNFUToO®EY T, ZOAUNOFHOFEMITKRE O T AL a— R

useSolveQP.cpp ( VB ZELEESW., ZoF TV MIFIAT S 2 — KRR TRMK
(delete) THMENDH Y £7.

int errorCode () ; 7 —a—F

char* errorMessage () ; TIT—RAvb—¥

double optValue () ; b @ T [

double Varval (int i); i HHOLEHKDE
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double VarDual (int 1); i ZFHOLED dual i
double FuncVal (int 1) ; i & H OHFIOE
double FuncDual (int 1i); i FHOHKIO dual 15

FRET 1 3, WIKRROA T 7 ATTNR, 0ED THDHZ EIZITHEEL LS (&)
DEL/HlFKID 0 FH).

TT7—a—REtxT—Ryb—UFHEL AT A Numerical Optimizer AKIEDH D & [F]
CCd. I A7 L Numerical Optimizer/SIMPLE ¥ == 7 /b] Ok A %2 THMRI7E
XV, F77, solvelP,solveQP BAD T T — L LT, 3IHOFESCHEA— =050 £
2, ZAUT 101 U EDa— RESICHELET. BRIIEITOLEEY TT.

a— K &
101 n NE
102 m NEA

103 EH O TR (bL) 25 EFR (bU) L0 HKE W
104 FIHIE D TR (cL) 28 EFR (cU) L0 K&

105 nAelem NE

106 irowA @3 L R—F 2 b OFPHHIER
107 jcolA D 2 U AR— 2 N OFIPHNEK
108 nQelem &

109 irowQ M = L IR—% 2 h OFPHINER
110 JcolQ D3 U AR—K 2 kN DEIPHIER
111 nQCelem &

112 1funQC M 3 L R—% >~ OHPHINERK
113 irowQC D L R— %~ OFPHINER
114 jcolQC MDA LR —3 > b DOHFIPHHIER
115 ivtype DHIFHANER

TT—=AvE—UF
<<NUOPT 106>> irowA[0] = 9 should be in [1,3]
DEHIT, EROTFT—ZICALIELVFELWEREZZATHET.
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3.3y

BIR BRI LRI STV D P 7L useSolveQP.cpp (.cc) id solvelP, solveQP % FIH
THY TN TT. BIEFHEEEEZR 5, solvelP &, IRFHAEIRIE 5, solveQP ZFFONE T,

> YO+

B

BT, 7 nERWEITIconTEMNTHET. Fisdtieniic, £7°, B
EVND AR, T EMERLTIIESV. b LBEND a3, THvs2008 i bIX, £
DEFE

SNUOPT%¥samples¥app

(SNUOPTSIFEFL L A7 A Numerical Optimizer O A > A h—/ViGFL, =& 213

C:¥Program Files¥Mathematical Systems Inc¥nuopt)

WY TNOLBFTE D EF. a3 FHvs2008 TRIFNE, ZOT 427 R

DOFIZH B
- app VS2005.zip (vs2005 M)
- app VS2010.zip (vs2010 f)

DTN %, BENOaL A FIZEGTHHOEELTIZSN. a2 (7
7Yz FREGLTOHRWES, V72T —ar (a7 =34 L TLE
WET.

VU a— 3 nuoptvcapp PRV k
useSolveQP

MZDA v E T 2—A%HNTLP, QP 2 7F'm 77 AT,
=] -_"E useSolveQP
& & V-2 71}
¢+ useSolveQP.cpp
L AwB =271 )b
U= 71

5> WinrUNXFEE
useSolveQP.cpp (.cc)ld solvelP, solveQP ZF|HT A Y7 /LT, 120 main BIED
HINOED ET. = REY 22— VD5 BATEX LN T 7 A VI ORBEDO T — & Z 3tk Ix,
% solveLP,solveQP IZIELET. “ROENRL, BIEHEREZ 51T solvelP %,
HiT solveQr ZIFOEY. UTFFEDT 0T T LAOHMTY.
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//
// solveQP DOF|HH
//
#include "nuoIf.h" // #ZH.
int main (int argc, char** argv)
{
int n;
int m;
ifstream inputFile(argv([1]); // OB—REVa2—LD5|EE77ANGHETD

inputFile >> n >> m ;

()

nuoptResult* gpres = 0;
nuoptParam myParam;
if ( nQelem || nQCelem ) { // 2 ROFENH D725 solveQp &2 —/b
gpres = solveQP (&myParam
,n,m
,Mminimize
, x0
,bL,bU, ibL, ibU
,cL,cU,icL, icU
,0bjL
,nAelem,irowA, jcolA, a
,nQelem, irowQ, jcolQ, g
,nQCelem, 1 funQC, irowQC, jcolQC, gc
,ivtype,pri,dir,until, upc, dpc
)
} else {// 2 ROBENIRNDRD solvelP & a—/L
gpres = solvelP (&myParam
,n,m
,minimize
, x0
,bL,bU, ibL, ibU

,cL,cU,icL,icU



,0biL
,nAelem, irowA, jcolA, 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 ("optimalvValue = %17.10e¥n", gpres->optValue());
printf ("X:¥n");
for (1 =0 ; 1 <n ; ++1 ) {
printf (" [%$3d] %10.3e ",i+1,gpres->VarVal (i));
if ( (i+1) % 4 == ) A

printf ("¥n");

}

printf ("¥n");

printf ("F:¥n");

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

printf ("¥n");

printf ("¥n");

delete gpres;
delete [] DbL;
delete [] DbU;
delete [] 1ibL;

delete [] ibU;
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(&)

WDOEH I F Ty VEEEZFT.

BEH x, €{01} (ieS)

AERE GRRIE) D CX,

ieS

It >ax <b

ieS
AiBIs otk . c=(42 12 45 5 2 61 89 32 47 18)
HIHR DRI - a=(39 13 68 15 10 20 31 15 41 16)
HIHIZ DA b=121

% solvelLP THEIZIX, —HROBIEEHEIFE -

SUN( A PN ZC' X j=1---m
] J
i
%1’4: Cul ZZA’J 'XJ ZCII i:]_,--.1n
j j:1’...’m
bu; = x; = bl j=1--m

DI OREEZRBIT 5, T2bb
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c=(42 12 45 5 2 61 89 32 47 18)
Q=0

cu =(121)

Clz(—oo)

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

X, {03 (S F U %)

ETRIEEVZ EBPAY £T. useSolveQP.cpp(.cc) DANTZ 7 A LELTIDT—H
ERELIZONT 7 AL

(VCH++AR)
(% # v A 7 A Numerical Optimizer @ A > A k — Jb & 7y )
¥samples¥app¥useSolveQP¥knapsack. txt

(UNIXJR) :
(% # v A 7 A Numerical Optimizer ® A > A k — Jb & 71 )
/userapp/knapsack.txt

<
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3.4 E7T4

ST, o7 a— RuseSolveQP DFEITEY 2— L ZERKLTEITLTAHAEL X 9.

> WCH

7Yz b [ useSolveQP | #ERE, VC++DA==2—D [T/ b)) b [RF
— T w7 Tudl MIRE] 2B, VoYl FEBERIRLET. 728 useSolveQP D
#ilE TRelease | IKHRELTH Y F7.

= nuoptycapp — Visual G++ 2008 Express Edition

IALE REE HTW [J0IORE | ELEE TS0 Y-

A-E- S -Hd @ L % 3A0EnC.
W1-230 TIAT0-5 - .. v 1 I
2 2 ] HUGEB B, CtrlsShiftsA
m:fgl“i’a:’ nuoptveapp’ @ 3 5] PEfEIEEIOIENDG).  Shift+Alt+A
&- 24 dil
& 54 loadmodule 4 ERULOZOLEE
[+ u:sﬂ noGClass 4 " =
- \-gﬁ H IRTOIP N ERTO
J0I o bOTO-FL
02 (F).

- A8-bPy? FOYTINERER
FOTIMETIRBRE)..
F0FIMDEN KB Q..
PARL EILEIRBIE.
Y= B L.

F0MF4P) Alt+F7

WT TENLR] A=a—M25 lTuseSolveQP D EJL K] ¢
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= nuoptvcapp — Visual G++ 2008 Express Edition

7IE REE
-l add s
Ma-43 ITH270-3-.+« B X

=

=3

FTO  F0V0ME [ELEE | TS

ol W2 =332 'nuoptveapp' @ F0Y
A dil

4 loadmodule

A noClass

EzluseSolveQP

&
&
&
(&

YD 4 EOW)
Wa-2aLOELEE F?
W= OUEILERY Ctri+Al+F7

L
|

W2 =g =)
i lﬁl useSolveQP MDEJL L)
| ussSolveQP UEILEE)
useSolveQP DAY+ (N)

ik el S ),
HuF BB
T A= w0

Z®IRNT 5 & useSolveQP.cpp A/ A )L, HII AT L Numerical Optimizer D
FGATTY LV T ENT, E{TEY 2—/)LD useSolveQP.exe WMEMESNET. 5l# L LT
knapsack.txt 525X 52 vy s b - [7anxT ) - HER T 7 1] - [F

Ny ) OHEAT, [a<wr F5¥) 12

useSolveQP 70871 A~

[knapsack.txt] & ASLET.

BHQ: |77 Release) v| F3ubos-nier [TH74MWin32) 3
@ B0 NATo EEhgDT v D
= BRI 0/T |0—h)b Windows 7/iwfi vl
T mEMI ${TargetPath)
8{(53; knapsack.txt =
252k Yeth PEET <L ON)
HML Ef1db S1l— PHyF
SV w0 it
@ ELEARUH i
HABL EILE AT v-UIRiE (= (A]
RV i
A -VaCETIRUE SR IMTY,
& |3
[ ok [ et [ @R |

DBNT [FRY ] A=a—pb
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[FeAD | W=D B ANFH

o e
AN 5 Y,

- TIIRLTRIE )

FOTACTAYFE.
1A CO..

ATy A D
ATYF A=1—0)

FU=5A 2 bOPERR B

FS
Ctrl+F5

Ctrl+Alt+E

F11
F10

LEITT DL, ETRAEFR T v FURBEN, FOFIZUTOXL I B ANELNET.
solvelP W a— /L INTH BRI ET.

MSI

Numerical Optimizer

Mathematical Systems Inc.

PROBLEM NAME
NUMBER OF VARIABLES
NUMBER OF FUNCTIONS
PROBLEM_ TYPE

METHOD

<preprocess begin>..

<iteration begin>
1.2B

up:

244.71

lo: -1le+050

0.0s:mem(Mb)=3/2:avail (Mb)=2029/647

#1 up:

244 .71 1lo:

0.0s:mem(Mb)=3/2:avail (Mb)=2029/647

<iteration end>
STATUS

VALUE OF OBJECTIVE

242

x.x.%x, Copyright (C) 1991-20xx
anon.LP
10
2
MAXIMIZATION
SIMPLEX

<preprocess end>

OPTIMAL
242

NTT DATA

time:

llen:2 #prob:4 #piv:9

time:

llen:2 #prob:5 #piv:10
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SIMPLEX PIVOT COUNT 7

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

optimalValue = 2.4200000000e+002

X:

[ 1] 1.000e+000 [ 2] 0.000e+000 [ 3] 0.000e+000 [ 41 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

FIZHF AR ITEIE S A7 A Numerical Optimizer Mo ORMEZET AL TT. R
ADZEZO¥ (NUMBER _OF VARIABLES) <°HRIBI% D (VALUE OF OBJECTIVE) %H1%
ZEMTEET. BB XT A Numerical Optimizer DIEHEHTIONFIZHOWTIL M5
VAT A Numerical Optimizer/SIMPLE ~v==7/V] (Bfft) 2 TESZ &L,

B AT A Numerical Optimizer @I ZIHIT 521,

nuoptParam myParam; // H&
LT, WIA—HFEZESLIZDOD,

myParam.outputMode = “silent”;

ELET. Fh, TN CTHAOEIND BT AT A Numerical Optimizer DKL
R—=FTHDLM7 714/ solver.sol OHIIEMHITHITIE

myParam.outfilename = “ NULL ”;

LIREL, solveQP () DERMDOGIHE LTHELET. useSolveQP.cpp (.cc) DELFD X
VhERD E, TOREILRY, HE AT A Numerical Optimizer 225D H I &
LT, useSolveQP NI T HRARDAIZRY 9.
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nuoptParam myParam;
// BB AT A Numerical Optimizer DI EMRET 7 A VD1 MHIT 5.
myParam.outputMode = "silent";
myParam.outfilename = " NULL ";
if ( nQelem || nQCelem ) { // 2ROBENH DD/ 5 solveQP
gpres = solveQP (&myParam

P0,m

BHOEL RA=a—05

(T80 | w-D koW ALPH)
s B

F )iy ) F5
F )b LTI ) Crl+F5
FOEATRYFE).

{A1l3h G0... Ctrl+Al+E
ATuF A D F11
AFvF A=1—Q F10

né‘v

o=
(=

FU=5A 2 bOPERR B

ETDE, IUSANBREBICETSNET.

> UNIX

Prompt% make useSolveQP

L9 %L, useSolveQP.cc B/ AL, HPT AT L Numerical Optimizer DT A
770 &V ENT useSolveQP BEREINET. Bl#E LT knapsack.txt 52 TnH
— REY2—VEFEITLET.

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

F

(

1] 1.210e+002
prompt%

5> WinrUNIXZ#EE
knapsack.txt LR UHGENIHO useSolveQP.cpp(.cc) DASIT 7 A v

(VC++ii)
(% B v A 7 A Numerical Optimizer @ A > A bk — ) & A1)
¥samples¥app¥useSolveQP¥gp31l2.txt

(UNIX W) :
(% 2L > X 7 A  Numerical Optimizer @ A ¥ A ~ — )b 3 A1)
/userapp/qp312.txt

NV ET. ZOF—ZILKEHERET

Be/ME - R AL 1 j=1---m
C.-X.+=—>» Q. X -X
St 1 - i=1---.n
cu. > X+ — boeX. - X, >cl. T
! zj:A" ‘ Z%Q"k PO =1 m
:1.. m
bu, > x; > bl, J==
jel
(XjeZ Jel)

EWHEXT, KOXIICRELLL DTG LET. 2 28, 3HHIOMBET, iz
ZROETH Y EE A
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c=(-3 1)
o~ 11 0 o'~ 0
o 22)" %
cu=(1000 1000 1000)
d=(-1 -2 2)

-1 01
A=|-02 -1

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

(VCH++hR)

VC++D GUI T [Fuv=Z b — [RE] — [Ty 7 ) 7T, [7url7L05/¥] %

gp3l2.txt
ELTHUFTLTATI SN,

(UNIXFR) :

prompt% ./useSolveQP gp3l2.txt

LLET.

A 1Y useSolveQP I solveQP # 2 —/L LT, RO X I RN H TSN ET.

optimalValue

X

[ 1] 9.394e-001

Fe

[ 1] -9.273e-001

DT —H (Windows D) :
(HHEH v 2T A

2.3181851911e+000

1.212e-001

-3.091e-001 [ 3] 2.000e+000

Numerical Optimizer @ A > A bk — LV 3 F1)

¥samples¥app¥useSolveQP¥qgp312I.txt

(32D RGHEIRBE O B R A T <, BEEHLE WO IREEST L HDT, RO




BHGTHMEE 20 £, ZhE AN LTEITTL L

optimalValue = 2.5000000000e+000

X:

[ 1] 1.000e+000 [ 2
F:

[ 1] -1.000e+000 [
D& RefFR I ENETS.

]

2]

0.000e+000

-2.000e-001

[

3]

2.000e+000

41
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4. SIMPLE ET )V & RT A NEo8E LRV

RETHNANTHDIE SIMPLE ICK» TR LIZET NV E TR ST AO—HE LTI
ETT. ZOHBEEFIREDI FZALZERT L2 HELHTHMETTS R ZAT A
Numerical Optimizer DT AT T UM, Vo7 INTWDLF VT AEKTREHZ—>DR
BADHUDERTE RV EWIHIRRH Y £

> YOH

TR

UUBETIE, 7N a2 HWTZFATICONTENMLTONET . SiAtETerc, £7, By
DAL FEFERELTLIZEIV. b LBHEVO a3, T3 vs2008 2bI1E, TOFEE

SNUOPT%¥samples¥app

($NUOPTS 13#FHL T X7 A Numerical Optimizer DA A b—)VHEN, =& 21X
C:¥Program Files¥ Mathematical Systems Inc¥nuopt)

WY T AVOEFT L0 EF. a3, TR vs2008 TRITFNE, ZDOTFT 4 L7 bY D
WD

- app VS2005.zip (vs2005 M)

- app VS2010.zip (vs2010 M)

DWFNDE, BEVWOa A AL FTICESGTLILOZRERALTIEIWN. v M JL7
RV FBREELTWRVGE, Vo727 —Rar " xT—BECTLENET.

YU a—33 Y nuoptvcapp P/ R Y= b
noClass

IARTAECKNET D270 7 KB TT.

= :.’3 noClass
=z V=2 A
¢+ main.cpp
¢+ noClass.cpp
L AyH— 2711
LA U=2 FeA )l

5 UNDGE
ZOBENZHIST D DD, 77 A
(BH T AT A Numerical Optimizer @A A b —)LGAT) /userapp

/useSimple.cc



<.

/MIP.cc
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VC++HR T A 77 U & RBHEVDFIX
4. 1VC++H T A4 7T U (SIMPLE BT /L & KT A NRELHEL 72 0ME]) ~
UNIX T4 77V EBHENOHFIX

4.2UNIXIRF A 75 U (SIMPLE BT /L& NT A NE4HE L 722\ Ol ~
BEALL ZEW.
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4.1VC++HiLT 4 75 VU (SIMPLE 5 /L& BT A %558 L2V l)
4.1.1 EFL#E KT Aomn YVOH

IO Y =7 FTIE noClass.cpp &V Y —AT 7 A NVIZET N EETNVEFIAT S
FheE Nl FEZIAENTWET. noClass.cpp Tl knapsackSolve &9 ARTD T %
EFEFELTCWET. ZOFHEIIANIE LT, knapsack BEDET LD

Parameter a(index=i);
Parameter b;
Parameter c(index=1i);
WY 355 —# (aarg,barg,carqg) 525 &
Variable x(index=1i);

(ZHY D BHUE (xarg) & HRIRE (farg) ZK L ET.

#include "simple.h"

//
/) Ty Ty 7B (BT ORI & ETESEEL )
//

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

,double* xarg,double* farqg)

//
/] AT LOHHNE.
//
SimplelInitialize();
{

Set §;

Element 1i(set=S);

IntegerVariable x(name="{RE-XY FL", index=1i,type=binary); // KL

Parameter c (name="{fiff", index=1);
Parameter a(name="HEH&",index=1);

Parameter b (name="FHFEE");

GIN

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



/] BN T — 2 ERE
a.readD (narg,aarq) ;
b = barg;

c.readD (narg,carg) ;

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

// BEL AT A Numerical Optimizer DHOREER T 7 A /L.sol @
// ZATDOBRE
// options.outfilename = "nuoptout";

// .sol DT 7 A NMEIEMET 55EITIETRO L HI2EL

options.outfilename = " NULL ";

// W EIHT S

options.outputMode = "silent";

// Eciafb D ELT

solve () ;

/] x ORNE% C++ OFINZHF T

int lenx;
int* indx;
double* wvalx;

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

if ( lenx != narg) {

return 99; // x[i] OFEBEOEIN narg LR (T —XIZTFEHY)

// BIEIZRBE

int it;
for ( it = 0 ; it < lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];

// indx[it] IX 1,2, ... narg 72®DT, 1 %#5|<



46

// BRIREEIE O BOE

*farg = result.optValue;

// indx,valx IX dump WESTHMEBIZ allocate XNDHDT free LTHEL.
delete [] indx;
delete [] valx;

}

// B AT A Numerical Optimizer DT T —a— F&IET,

return result.errorCode;

DA VE T 2= AERAVDEE, ETMIT 0T T AEBKRT 1 SRTERT D I L AEE
T A FIRREERELEZEMCESTICZOET VICEMEN TP Z Lich) .
SimpleInitialize () ®a—/L XV &, SimpleClearBuffer () ® =2 — L L U il HFEIL
()} T DHERHY £T. SIMPLE DA 7 V=7 b (Set R Element) DHESIEL, T DH
FEON { } O TITWET. SimplelInitialize () Z 2 —/LE T2 SIMPLE DA 7V =7 b &
HE L THAT S, WIZZoHFEIL () OVT SIMPLE A7 Y =7 hEEST 5 & FETHE
TT =L ET.
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4.1.2 EFNERTL RDa—n VCH

Ri¥ knapsackSolve & C++ TR L TWA AL b —F U &k LET. ZZ2TiL, F
2 ELFERRICT v 7y 7R

BB oORE: c=(6 8 4 3 4)
filfXofktk: a=4 2 3 6 7)

DORERKIO LIREE 1205 30 DM THNT L RMEAEXET. ZoL—F o 7oy
=7 k noClass ZIBME L TCVWET.

#include <stdio.h>

// main () DPFTa—=LI LEAFRE (RELTA 7T Y)

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

void main ()

{

// BEDT— 4

int narg = 5;
double aarg[5] = {4,2,3,6,7};
double carg[5] = {6,8,4,3,4};

double xargl[5];
double barg = 20;

double farg;

int errCode;

// barg (L IH72 5 knapsackSolve VKL I —/LF 5

int ib;

for ( ib = 1 ; ib <= 30; ++ib ) {
barg = (double) ib;
errCode = knapsackSolve (narg,aarg,barg,carg, xarg, &farqg);
printf ("errCode=%d b=%g obj=%g ",errCode,barg, farqg);

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

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

}

printf ("¥n");

T EAIED knapsackSolve () &I A7 A Numerical Optimizer DT A4 7T VU &
Vo735 —REV2a—ANERTEET. VC+H+DA=Za—0D [Frd=s b b [R
Z—bFT 7 Tzl MIRE] 2BY, ROXIICZOTay=r F@RLET.

= nuoptvcapp — Visual G++ 2008 Express Edition
IPIE REE TN [FoIAEE | ELEE  FHEeED - RO

-G Hd @ L | 8 PA0END.
W1-93v IHA70-5 - .. v 1 [

2 & ] BRLOEB MEhw.. Crl+Shift+A
Dgﬁlh‘?’ﬂ‘/ ‘huoptveapp’ @ 3 (5] ERYEEE OIEMG).. Shift+Alt+A
7 dil
A loadmodule L BLO20LRE
EefnoClass { ~ T
# .}E useSolveQP | INCOIPINERTO

F0¥ A OTL 0RO

B3 (F).

 AB-hy? FOTNCE
70V 1O METFREIRE)..
Z0T A HOENLFIERFD..
HARL B FARBIED..
W=ILOENL FIERR LY.
9 FOVHb Y-AyIA PA T LERIROERCERD
ks Alt+F7

DN T VC+H+GUI D FEITHEIR ¢



[FIB0 ] W=D DM ALIE

1 B0
7 1R ) F§

T BLTR ) Gtrl+F5
ZJ0EATRFE.
1 GO Ctrl+Alt+E
ATYF A D F11
2797 A-1i-©) F10

FU=5A 2 bOPERR B

ROEH WO ET.

errCode=0 b=1 obj=0 x= 0 0 0 0 0
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= 0 1 1 0 0
errCode=0 b=6 obj=14 x= 110 0 0
(1)

errCode=0 b=26 obj=25 x= 111 1 1
errCode=0 b=27 obj=25 x=1 11 11
errCode=0 b=28 obj=25 x= 111 1 1
errCode=0 b=29 obj=25 x= 111 1 1
errCode=0 b=30 obj=25 x= 111 1 1

Press any key to continue
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4.2UNIXfRT A 77 U (SIMPLE EF /L & R4 NE5HE LR\
4.2. 1 7% T4 ozm UNIX

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

#include "simple.h"

//
/] Ty Yy 7 RE
//

/] 51 BN e BB I HMER

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

,double* xarg,double* farqg)

//
/] VAT AOYBL (ZNETERLEVATLE Y YT, LK SIMPLE OER)
//

SimpleInitialize();

Set S;

Element 1i(set=S);

IntegerVariable x(name="{REXT kL
,index=1, type=binary); // ZEHEELHK
Parameter c (name="fifE", index=1);
Parameter a(name="HE&E",index=1);
Parameter b (name="FFAEE");

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

/] BN T — 2 ERE
// (BHELT AT A Numerical Optimizer/SIMPLE ~==7 /L& HMH)

a.readD (narg,aarq) ;



b = barg;

c.readD (narg,carg) ;

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

// BB AT A Numerical Optimizer O DEE(VFER T 7 A /L .sol D
/] ARIOBGE

// options.outfilename = "nuoptout";

// .sol DT 7 A NI EMEIT L HEITITRO X 5 ITES

options.outfilename = " NULL ";

// W EIHT S

options.outputMode = "silent";

// Eciafb D ELT

solve () ;

// x ONE%E C++ OESNZH T

// (FHEL AT A Numerical Optimizer/SIMPLE ~==7 /L& HM)
int lenx;

int* indx;

double* valx;

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

if ( lenx != narg) {

return 99; // x[i] OFEBEOEIN narg LR (T —XIZTFEHY)

// BIEIZRBE

int it;
for ( it = 0 ; it < lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];

// indx[it] 1X 1,2, ... narg 72MDT, 1 %#5|<
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// BRIREEIE O BOE

*farg = result.optValue;

// indx,valx 1% dump NEBTMEIZ allocate SNAHDT free LTHK.
delete [] indx;

delete [] valx;

// BEL AT A Numerical Optimizer DT —a— RAIRT.

return result.errorCode;

ZOFHiE (MIPsolve) IFFHEN DTS, HILWT —F &2 H LICV AT AEER LIET Z
EEAEE LTEBD ETOT, FREDMEDIEZIERLILETVONEE 7 VT THLERD
VET.ZI9TDITEIITIT2TWVD LD ITHRMIC Simplelnitialize () &2 —/L LE T

1.2 287 N# T4 pa—n UNIX

&I SIMPLE DR & e T X MIPsolve & 2 —/LT 3 A A VBT .

#include <stdio.h>

#include "simple.h"

// HE (KAH)
extern "C" {
extern void secini();
}
// SIMPLE TEMUI- i b Fi
int MIPsolve (int narg,double* aarg,double barg,double* carg

,double* xarg,double* farqg);

int readData (FILE* fp,char* filename); // T —X Zatie

int main ()



//

// LATFIZAZE IRk )
//

secini () ;

SimplelInitialize();

int narg = 5;

double aargl[5] = {4,2,3,6,7};
double cargl[5] = {6,8,4,3,4};
double xargl[5];

double barg = 20;

double farg;

int errCode;

//

// barg ZZALIERNS HI AT A Numerical Optimizer %
/) BYELa—LT 5

//

int ib;

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

barg = (double) ib;
//

/] VAT LDES LK.
//

errCode = MIPsolve (narg,aarg,barg,carg,xarg, &farqg);

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

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

printf ("%$1.0f ",xargl[il]);
}
printf ("¥n");

53
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//
// SIMPLE PREFFL TS static Ny 77D U T
//

SimpleClearBuffer();

return 0;

SIMPLE %Rtk L7 Fft & ZME585121%, secini() & SimpleInitialize ) % RS
ERBHOVET. ZITHE, 7T—F 77 A NVEHGFAETIC C++OEINCT — X ZHEL T
MIPsolve % EHEMATWVWETN, UFOXIICLTT—F 77 A NV EHFHAAALTELZ LY
T&EE7.

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

FILE* fp = fopen (filename,"r"); // 77 AVZEHL
readData (fp, filename); // T —X#

fclose (fp); //

TIOTBHE, T=HOLZAERNBR NNy 7 7IZEA2LNET. EXAONT-T —#IL SIMPLE
A7 Y=/ NCHEIL4AHET (name) Z8Fo4 7V 27 FeéxfinL, BESRICHAAENET.

Bl ZITT—5 7 7 A4 LNIC

param = 2;
EWVWIFLRNH D L, LIRE

Parameter a(name="param”);

VIYEBILE-oTa 22 3RAINET. ALLOREREIBRNTZEEIZE, 0T T
T =X ONENRASINET. B2,

\

Variable v (name="param”);

EWIHIEERHNIL, v ITH 2 DRASNET. %D SimpleClearBuffer () i
SIMPLE 2MEFEF L TWARZT 4w I RNy T 7DI YT ETIMETT. ZOa— L& Fo7-%
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X, I— L EITORMIER LW\ 5 SIMPLE A7 V=27 FORAELZBRT AL LT TR
KBz, 7oA EFATVEEEEOT I ENTEET.

4.2.3 EFHROER L BEkozs UNIX

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

prompt% make useSimple

prompt% ./useSimple

LITHET. FEiTsED L,

errCode=0 b=1 obj=0 x= 0000

errCode=0 b=2 obj=8 x= 1000

errCode=0 b=3 obj=8 x= 1000

errCode=0 b=4 obj=8 x= 1000

errCode=0 b=5 obj=12 x= 01 1 0 0
errCode=0 b=6 obj=14 x= 11 0 0 O
errCode=0 b=7 obj=14 x= 11 0 0 O
errCode=0 b=8 obj=14 x= 11 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 0
errCode=0 b=11 obj=18 x=1 1 1 0 0
errCode=0 b=12 obj=18 x=1 1 1 0 0
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 0
errCode=0 b=16 obj=22 x= 1 1 1 0 1
errCode=0 b=17 obj=22 x= 111 0 1
errCode=0 b=18 obj=22 x= 1 1 1 0 1
errCode=0 b=19 obj=22 x=1 1 1 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= 11111
errCode=0 b=23 obj=25 x=1 1 1 11
errCode=0 b=24 obj=25 x= 11111
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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= 11 1 1 1
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

EWVH PO NET. BAITIERR DT —F TG T 27y 7y 7 RO LT
E AN
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5. SIMPLE ET /R0 b 7 T A &4/ L CRIF 3 541

RETHNATHDOL SIMPLE ICK - CRib LIZET NV E TR ST AO—HE L TIHEOH TS
BT ETHEHBEET VEET U/ 558 SIMPLE Ttk L £ 97, RICE DOFRR A 5 4
FHHE T /KGR T D CH+D 7 FRAZAERLET. 2—HF a7 I ATIEED C++D 7 T AD
FTV s NEEETHIEICE ST

. T — X DFEFIA T

. e oD FEAT

. B D HIHE DR E

. e a f O B3 5 DR

REDEBEEERLET. 79 AF T V=7 MEHIFMYL L TWADO T, BEOMEZ O LD
DHERT T 7T A TEET 272 EOBMENAJRRIZ /2 Y £ 5.

> OH
YU a—33 Y nuoptvcapp P/ R Y= b
loadmodule

MNIDALE T 2—RAEHNTT v 7Yy 7 2 70 7T AHTT.

&

:‘E loadmodule

2 V=A el
¢+ driver.cpp
¢+ knapsack.cpp
C_’_'] main.cpp

2 7 Ay - I94)
h] knapsackh

LA W= Z71 )l
. = natlace

il

> UNIX

UNIX JRTTIX, SIMPLE DETFI/AIIMMND C++D 7 T A &4 LT, —kEHERME, v 7%
v JRIEOTT VK L TRIEZIT ) T (KRTA4 ) 2{ERT 2H 20 LET.

77 A
(HFL A7 A Numerical Optimizer DA A b —/LEFT)

LA ET =R, MAVE— R TTy N Tr—A] ICHDH LI, —ED UNIX/Linux DO 7T v k7
F—ATIEYR—FENTEY FHA.
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/userapp/useClass.cc
/QP.smp
/knapsack.smp
MWZDA o Z T 2= A HWTRGEHERE, Ty 7y 78z R 7077 L6 TT.

VC++R T A 7 7 U & BEWD I

5.1VC++hi7 A 7 7 U (SIMPLE E7 /LGt 6 7 7 A& E % L CRIHT 2 41) ~
UNIXRT A 7 F U Z B

5.2UNIX 7 A 77 U (SIMPLE E7 Vililk 6 7 7 A &5 L TR T 2 41) ~
PR T2V,
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5.1VC++f T4 75 U (SIMPLE EF ViR A5 7 T X & AR L THIFT 5 4)
5.1.1 871 VCH

WIS 7a T 0IZ07 7 ) r—a OBLERDET VR TT. BEOET L &R
RHDIE, NI A—HDESHEHIIC required EWVIHIF—U—KNHDHZ ETTN, ZhEz
DREDHST-2T —H%& C++DEFINOANTHZ LEEZRLTWET. ZOMITEEOET IV
IR ERUTYT. ZOHFITIEZDOETABIKRD X 5 72 knapsack.smp £V ) 7 7 A /MWIZRER S
nrboLLET.

//
/) Ty 7Yy s RE
//

Set S;

Element i (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); // BHWIBE%L
sum(al[i] *x[1],1) <= b; YA SES S

DT 7 A NVTARETHE > TWOAHEFL L AT A Numerical Optimizer DHZHDZ Y
a—3a v LE CHAT
(B AT A Numerical Optimizer DA A b —/LFT) ¥samples¥app
W2 £

5.1.2 genClass D3 —) VC+

AIEOET MIZDOEETIE CH++THIHTE S TIEH D EHAMN. genClass &VVH a2+
VRERAWT BT L L, i+ BT T AES (knapsack.h) &7 7 ADFEIKE

(knapsack.cc) DHBAKIILET.

WON—VICH#T 57 7 A VOBREK R LET. =2—W X ET, €7V /558 SIMPLE
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ERAWTETAGRBEZITVY, genClass IZX-Tr T AOQFEE ZHEAKL, =2—FTn s
IhbENEFENET. ETAERATLIHEICE, 25 LTERESNTEY FRES (FH
knapsack.h) A 7/ —RKLT, V7 I9AF TVl " ESLET. 2OV TFALFT Vs
FDALNREBRLTC, 2—FIEEZD c++7 1277 A ([ knapsackSolve()) MBI DET
JNZT =22 AT LTZ Y (print (), dump () T D8AIEAATREIC /2D £

FATAROEROBEICIE, FEABERSN-7 T AFEEEZa L (v, Vo7 LET. 2
5 LTAME NI SIMPLE O 7 7 XA Th, EMEITHRIFTLZENTEET. 7272
L SIMPLE O 27 Z A&ZFHT HIZHL>T, =2—FDO7 a7 J Lo 0HEEIC
SimplelInitialize (), WH%IZ SimpleClearBuffer () R DBMAMNHTLERH Y £
(2B SIMPLE 23 A ICFIHT - 2 RLIBBEB O MR & R LB L 720 £7) .

SIMPLE I L5
E7 ViR (knapsack.smp 7 7 A /L)

\ a<w K

genClass
l ETND L s a— LR
CHlZd D (knapsackControl.cc)
7T AEH
(knapsack.cc, knapsack.h)
[Z
L4
L4
L4
.O
¥ B v A T A K
Numerical '.

Optimizer 74 77V
[ b N A IR N4 ]

A

FATIE A

= A=A N

knapsackSolve ()

E‘W

P IDYFAOEEONE L —FIIEEERT O LETH D A
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genClass OEENL DOS VA RuOT a7 Mk

> genClass knapsack.smp

L LFET. genClass 13T AT & Numerical Optimizer Nt TH=2—7 1 U T 4
— T, ZOFTOLDITEFMNERENPMLELZRD LT . FEMIZONTIIRIE S X T A
Numerical Optimizer/SIMPLE v == 7 /LZHBML T ZE W, LAT2Y knapsack. smp IZ
%9 % genClass DFETHITT.

C:¥Program Files¥Mathematical Systems Inc¥NUOPT¥SAMPLES
¥app>genClass knapsack.smp
genClass.bat Ver *.*.* for NumericalOptimizer **_ *_*

Copyright (C) 1991-20** NTT Data Mathematical Systems Inc.
Build with Microsoft Visual Studio 2008 Express on 64bit

T DESET I ORELFTEE T MCHIET D 7 T AR & FLE) genClass mEB) L7277 41
AIER S E T

knapsack.h knapsack.smp (XS T 57 7 ADER
knapsack.cc [l 7 2 RO
knapsackControl.cc FRGEY 7

7 7 ADEF (knapsack.h) 1%, Z OHFEFEIZS L TEIEEZITO> 2 hr— LR &
(C++Da—K) O TEIEZATOIRNCLT A 7V — RTHMERHY £T. 7 7 ADFE
(knapsack.cc) OWNEITIEF 22—V RERT 2LETH Y FEAD, ETHREIERT DB
WZa—YDTa I hIar () V7T H0ERHY £7.

YU a—33 Y nuoptvcapp PR Y=/ b

loadmodule

NZDA L ETz2—ABHNTTy 7Yy JEEMELS 70 /7 A TTH, genClass T
ARk S =923 (knapsack.cc) &7 T ADEF (knapsack.h) ZBML TWHET.

TITHEENXDD 7. AR ENTZ knapsack.cc 7 v Y= MBI DHEIIZ
knapsack.cpp SHEEFEZAEFE LTSIV, 29 T2 LXKV, ve++D GUI DOHFIC &
D, TOT77A NN CH+DA—=RTHDL EBMSND L HITen £
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= ;"3 loadmodule

B L V=2 FrA
& knapsackepp D genClass CHERINTZT 7 1L

] maincep (knapsack.cpp ¥ knapsack.cc
- B Aul— e N
T S DARTEIEZTZH D)

n] knapsackh

i ABRIETFERR

knapsackControl.cc X knapsack.smp CEFE L7227 7 AOFHAITEOY 7N S
NTVES. ZOa— NI ERELFETEZTI VI bOTY. ANATV=7 M3 DH7 7
ADHBITIZIE LA T V27 FOESHEPNTVET DT, 7 7 ZAOFH D = — FER
BRCIZZ B0 £

#include “knapsack.h”

void simpleControl ()

{

Set S;

Element i( set = S );

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

System knapsack sl(c, a, b);

5.1.3 k543 YOH

TIREZOETNAVEMRSPAO c++7 v 7T 028 EHLEL LS. FNIETT Y =7 MTEM
IhTnd
driver.cpp
LW S 77 AT, knapsackSolve EWIAFIDTFHETT. ZDNL—F DA X7 x
—RAZ AN E LT, knapsack BEDET /LD
Parameter a (index=i);
Parameter b;
Parameter c (index=1i);
WS 355 —4 (aarg,barg,carg) 525 &
Variable x(index=1i);
(CHE T HEEUE (xarg) & BB (farg) ZITLWVWI HDTT. RIARDIDA
27— ZIMBEICRH L L CRETEX 50T, L0 Flkia— RIERAATRERIC2 0 £
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#include "knapsack.h" // A7 N—FRES

//
/] Ty Ty 7 REO KR
//
//

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

// HIHHE
SimpleInitialize();
{ // Simplelnitialize() D a—/LDHEIL { 21T 5
[/ MEEEEROAT V=7 b
Set S;
Element i (set=S);
Parameter b;

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

// CEAEYELHOT =222 5.
b = barg; // ABTITEFDOEERA
c.readD (narg,carqg); // BEHI5 SIMPLE DA T V=2 h~Dk
a.readD (narg,aarq); // BEHI/5 SIMPLE AT V=7 h~D%

//
// knapsack D KfFE
//

System knapsack knap(c,a,b);

int len;

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

// knapsack D x % C OELH|TH D knapx IIFXIE

// RZE R BN ERE

int it;

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

}

*farg = result.optValue;
// BRIBASIEZ B % i Hi72 0715 ( asDouble () TH AHE

/] ANEETRBEB D RE
delete [] ind;
delete [] knapx;
} // SimpleClearBuffer() M2 —/LDHj%Z } THLS.
// T ALER
SimpleClearBuffer();

return result.errorCode; // T7—2a— F&IRT.

SimpleInitialize () & SimpleClearBuffer ()X SIMPLE ZFIH L7=ALE D &) & &
TR ERa— LT, EEEOEMBICKY, SimpleInitialize I —/L XV L&,
SimpleClearBuffer () DI —/LEVHNEL { } TKLKHAMLERHY £9. SIMPLE DA T
=7 kb (Set X Element) DEEIL, ZD { } OFTITWET. SimpleInitialize &3
—AEFICSIMPLE DA 7 V=7 FaEE LTHH LSS, H5 0T D {} DT SIMPLE
DAT V=7 NeEHETHLETHET—LR0) 7.

FheEDOHIZ LT system knapsack EWI V7 FADA TV =/ K knap ' H5 L TNET
23, TV knapsack.smp EWVWHETARRRICHIET DY FAODFT V=27 FPOESTY. 2
OF T T LD EHD

#include “knapsack.h”

MNIDETINVERE G T 7 A4V T, £T/V knapsack [ZKIET D7 T AZFHTH5EI
T A I N—RTHLERHY 7.
—MIZ NAME.smp 72 5ET /MIZIE System NAME & W) 7 TARKISLET. 7T ADE
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#7 74/ NAME.h (2|3 System NAME DEZRNPFENNTWET. LD/, System NAME
FEHT DBCIIM T NAME . h DA V7 b— RRKEEIT/ Y 7.
JIGAESOHTSIMPLE A7 V=7 b required &£V F—U— Kff& T

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

Parameter b (required);

DEICEELTWDLOT, FOH LMD TS TRRICESE LS TELHOA 7 Y27 &

// driver.cpp DH
Set S;

Element 1 (set=S);
Parameter b;

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

b = barg; // ABTITEFOEENRA
c.readD (narg, cary); // BeHE readD ZHWS
a.readD(narg,aary); // BSNE readdD MWD

<

el

CLLTHEEZRE, VATLA 7Y/ b knap DES DK

i

System knapsack knap(c,a,b); // knapsack IRHED KR

DEIITELTWET (ZOFIEIITET ALY, required EWVWHIF—TU— X TESL
eA 7Y =l FBHBUNEICTNET).

5.1.4 c+E b o L VO

driver.cc TEFR I/~ knapsackSolve X 7B Y =7 b noClass IZHFENTWD
noClass.cpp &ER—DEHETT DT, BT =7 b noClass DAL N—F L EFDEFE
fEHY ZnTEET.
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= loadmodule

LAWY= F91 )

V=2 271

¢+ driver.cpp
¢+ knapsack.cpp
¢+ maincpp

L7 AuH = 29
] knapsackh

4 noClass

7 V=2 2710
¢+ main.cpp
¢4 noClass.cpp
3 ApH— 274
LA YV=2 F71 )

[Fl—DH DN
FMATES

VCH+DA=a—D [7alzl b 6 [RF—=rT v 7 7uvxz=7 MIRE] 22, Kk
Dr oIy FERBIRLET.

o) nuoptvcapp — Visual G++ 2008 Express Edition

7LE REED

-5 0

B

FTW [ F0VIORE) | BILRE)
Lo Y3 B3AMENG..
WM1-93, THAI0-5- .

ERAVZAY

YD D4 FOM)

1}“ g
< FRLOIEE OIEHDW)..

A dil
S o[ loadmodulc|
2 & Y-2 710
¢+ driver.cpp
¢+ knapsack.cpp
¢+ maincpp
B & AYH—- 74N
] knapsackh
LA WY-2 71
éﬂ noGlass
= .:sﬁ useSolveQP
@ O Y-2 271
L3 AyH— I91L
LA WY=-2 71

o W2 =332 'nuoptveapp' @ 7

EXTFIRB MiEMG)..
RLOZOLRE
FRTOI7A N EFRTO)
Zo0¥h 0P 0-FL
82 (F)..

W

 Ag=b7y7 FOTIONEEW
F09 1H METERBIRS).
F09 12 MOE L EIEFF ..
HABL BN FIRBIGED.
Y= OE I EIBFL..

Fo0MF1 )

S SUNVT VC++GUT D FEATH RN -

3 F0VIOR U-IRYIA PA T LERIROEIRCER D

Cirl+Shift+A
Shift+Alt+A

Alt+F7
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(T80 | W=D ko) ALPE
2 B W)

TR ) F5
FedtLTRRE Ctrl+F5
FOTACTAYFE.

B 0. Ctrl+Al+E
ATYF A D F11
ATYF A=1—0) F10

< | ¥

¥l

LA

FU=hA 2 bOTERR (B

5L, Ya¥=x b noClass O ER—DOHEABELNET.

5.1.5VisualBasic M HDEUHL Ve+

T4 7T VES % DLLICT D & —f%IT VisualBasic REDT AU — g UnbIESRTZ &
MNTEXFET., BV=7 Fd1LLIERE—D RS54 L —F %~ TDLL 2ERTA TR V=7
NS

= 24 di
(= |7 Header Files
- |n] knapsackh
[ Resource Files
= |7 Source Files
¢ dlimain.cpp
C-:] driver.cpp
C-:] knapsack.cpp

DLL @AY O &72% knapsackSolve() Za— /LT ALV—FEERTHELUTOL I
R0 ET. ZON—F I ATI%E knapsackSolve [T L T—EZ M & WO BIEZITWE
ER
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#include <windows.h>

#include <stdio.h>

// SIMPLE TEMi7- #HELL A7 A Numerical Optimizer fHIAA >
int knapsackSolve (int narg,double* aarg,double barg,double* carg

,double* xarg,double* farqg);

// VB D2HLIEIILS DLL DAY 1
#define EXPORT _ declspec (dllexport)
#define FORVB _stdcall

extern "C" long EXPORT FORVB nuoptmain (
long narg // MY A X
,double* aarg // X7 M)V a
,double barg // 7 FV b
,double* carg // X7 MV ¢
,double* xarg // 7 bV x (7))
,double* farg // BAWIESEE ()
)

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

DLL DT v 7%

. 28 B
. BHMED D L RBT 7Y T L BRI S

3 E WHR RSB NDT—ELI—DAA VHEBTa— AT 50— FEY 22— 8 THfE
R LD b, DLL T 22 2BBDLET. DLL DA A L DOEF HIETEEO
Windows 7 7 U/ —va v ERIBETCT. 22 ClE, A L7 DLL % Excel @ VBA 72 H 22—/
FT2HERLETOTI T vBA MOMEEND Z L %RifEE LI2ES ((stdcall) &72o
TWEJT. F7, pLL&2ERLEL LS.

TuY=s b dil] #28R%, VCt+D A =a—D [7ad =l b Do [ RE— T v T 7
Rzl MIRE] ZIBOET.
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o) nuoptvcapp — Visual G++ 2008 Express Edition

ANE REE FTW [J0VOME | ELRE  FHHOQ w-bD 9okowW
Y R R - 2 H32MIBIC)..
W1—u3u IH270-3 - . - 1 R
=2 3 ] $RLOTEE OiBh .. Ctrl+Shift+A
4 %1“3’33’ nuoptveapp’ 4 3 [  pI7ZIEE (HENG). Shift+Alt+A
éﬂﬂmodule a4 FLO20LAE
‘% e o D FRTOIANERTO
F0Y HHOTO—RL
SB2(F).
 2B=hPy? FOIIOHEBED
203 1 METERBIZ(S).
F03 H HOEIL RIBRED..
HABL EILEEBIE).
Y LDEL EIERFL..
3 F0VIOL Y=NARHRA PATLERROERCEIRD
074 (P Alt+F7

wIZ,

[Falxl b Aoma—pb [dILOEA K] 28/RT 5L, DLL BMER S ET.

[ELEE) | 71is4(D)

W=IWT) D4 B0

B Wa-YauOELRE)
Wa-TaU@UELER)  Ctrl+Alt+F7
IEESEV LIRS (o)

dil DELFL)
dil DUEIL K(E)
dil DAY =N
209 15M0B(J) >
FivF EILRT).

R AT (0)..

F7

Tl

INEY 7 LTEITTD VBAMDOREREEITWVET.

Z @D DLL Z#trAA TEITTH
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P TINT IV = a i
(% ¥ v 2 5 A& Numerical Optimizer ® A ¥ A b+ — b 3 Fr )
¥SAMPLES¥app¥dll¥dllsample.xls

T, [=7uzfhcd5] T, ZOT7¥LT7 7 A NVEE, VisualBasic TF 1 Z %[
<&, Sheetl ITIFRD L D 72a— FREPNTWET. ZHULY— MDD T —F iAo T
nuoptmain & a—/L 3% a— RTT. THEBIL DLL Ot/ AT (GRIZET 77 4 7724
ORETT Ny VT 23RIRT 5 & Z OBFTIZ DLL 2MER SN E 7). C++D int |13 VBA D Long
AZ, double I% VBA @ Double BUZZE L Zhxtic LET.

Sheetl IZ@ENDHIT— R :
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 Ton
a(i - 1) = Range("A3") .0Offset (0, 1)
c(i - 1) = Range("A4") .Offset (0, 1)
Next 1

b = Range ("B5")

code = nuoptmain(n, a(0), b, c(0), x(0), obj)
Range ("B7") = code
Range ("B8") = obj
For 1 = 1 To n
Range ("A9") .0ffset (0, i) = x(i - 1)
Next 1
End Sub

RITESE DT, V7 2T BERH Y LT, TOIDHITIE Modulel ICRD L DIZES
EITVET
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DLL DEE :

Declare Function nuoptmain Lib "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

T ENLY— MRS TARZ VE2MT & DLL OFETH™IThbNET. UTIXIZ0a— R&ffiso
727U r— g v DOFETHITT.

B oo
] 7710 REE FTW FAD RO YLD FRO B ALFHH NIOPT

aczl = dllsample.xds

DeE@Ry|i2ey|o-a-@s 8z wais @[ mseis Tz - i]===
i -
2 [ B [ © T o T £ T T & T 7 T 1T T 7T x T T

1 |AR

Pl P 10
ERESE 3 2 2 5 § 1 :] 5
| 4 |2 g 2 1 1 1 3 o e — 3
| 5 EEAHO LR 15 ENFRRIND

6 |ihh ~
| 7| 0
| 8 24
| 9 | 1 a o] 0 0 1 1 ] 1 a
10

11
| 12 | : 7////”
| 13 | RiE{EET _T\¥ﬁﬁy%ﬁ#g

14

15

5.1.6GUI TRIA N (2v br—AA—F) R WINAPI 2F|H7T 3 Ve+-

smp ET/NT 7 AT

%$%%%% #include "C:¥mysrc¥myheader.h" %$%%%%

LWIHTTEREDIEET L E o Fr— L THEIZZ DA 7 — R ThivET.
COMREAF S L, FIAIERDO L DT, WINAPTI ZETAVERTICHWAZ ENTEET. &
DET VX WINAPI (getdate) Z#AWVWT, RAZ2RRTHHLOTT.

//

// T8 e (BE{bOFAT RN E2FRRT D)
//

Variable x;

Variable y;

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

// iR

6*x + y >= 12;

3*x + y >= 8;

4*x + 6*y >= 24;

// O LT

0 <= x <= 5;

0 <=y <= 5;

char* getdate(char¥*);

char chrTime[128];
printf ("%$s¥n",getdate (chrTime)) ;
fflush (stdout) ;

// C++ OEOER

char* getdate (char* chrTime)
{
_strdate (chrTime); // mm/dd/yy BT H & NN

return chrTime;
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5.2UNIXfRT7A 77V (SIMPLE B ViR H 7 7 A& AR L TR 5 H)
5.2.1 FIEOEE UNIX

WRON—=VICEET 57 7 ANVORBRERRLET. 2—H X ET, 7V /558 SIMPLE
ERAHVWTET AR EZITWVWET. TETARRERTELD, TONEE .smp EWIHILETDT 7
A (B 21X model.smp) IZEAAL £

RIZ genClass EW9) a2~ REHAWT model.smp MHXIGT D7 7 AES (model.h)
L7 7 ADFEYE (model.cc) ZHEAEKLET. 2—FIXZONELERT 2LEITHY £
M.

IO LTAERSINEY 7AES (model.h) A4 7N —R$T25Z2LI28-T, 2—FD7
07T AN ZOETMIHLTT —HE ALY, RIBEHERLIZY (solve (), fiREH
JILT2Y (cout<<,print (), dump ()) § DEIENFIHEIC /2D £,

FATRADEROBRIZIE, RIFEABER SNy FRAFEEa L AL, Vo7 LET. Z
9 LCHEMRS NI SIMPLE O 7 T AIafHTH, EAMRITHFIAT L ENnTEET. 272
L SIMPLE O 7 AZFIAT HIZHN - T, 2—FD T a7 LA bHHHLREE Z FEOH -4
ERHY ET GEMIRELE7).
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SIMPLE (2 X %
TV

(model.smp 77 A/V)

™~

L

o< R

genClass

7

R

N CHHz k% S DAY
B AT A 7T ATER (modelControl.cc)
Numerical ( model.cc,model.h .

Optimizer .:
5475 R
¥

T

[ :VNKW-UV7]

v/ e

< 2P TALTTY

A=Y A N




5.2.2 “wkaEREoH UNIX

Y IAT 4 L7 b OFITIEIRO K5 72 @ H e RGN E %

QP.smp 3H VY .

1. =51k UNIX

75

R L=ET T 7 A

/7
// TEH TR R
//

/] 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(c(3j] * x[31, 3J)
+1.0/2.0 *sum(Q[j,kI*x[31*x[k], (3,k));
/] A

Expression constr (index=1i);
constr(i] = sum(A[i,3] * x[J1, 3);
cul[i] >= constr[i] >= cl[i];

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

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

prompt% genClass QP.smp

L LET. genClass 1T AT A Numerical Optimizer A > A h—/L LTZEREE T
DHIATAREIR 2 —T 4 VT 4 —TT. 2725 &, ZOHBEEETT MIKHET 57 7 AE
& IR genClass #RENL7ZT 4 L7 P UITHERRENET. 7D makefile TILZ
BE 2 AARRHBANC DR LTV E .

2
F
(D)

QP.h QP.smp ([ZHKIET D7 T ADEF
QP.cc [Fl7 Z A DIk

QPControl.cc IV ha—LFfpEHF 7L

77 ADESFR (QP.h) 1%, Z OKBFEMEICR L THEEEZITI) 2> ba— LT (C++
Da—R) ORTERIEZITIRNCSTA L 7 — R TA3MERH Y £T. 7 5 2D FHE (Qp. co)
OWNFITEF 2 —FNERT HLBEH D AN, RITEREERT2BIc2—F DT s
BZar R s Vo 7T HMERBY 7.

3. EFANLOMEOAR, ki, iy UNIX

WIZ Z OEFFE T T KT 2 8EOFHTT. LTIV 7v7 e J A useClass.cc
MO Z O T IRETHEEICEET 2 BEEZITo TV Ao ek i Lzb o TT.

#include "QP.h" //JV T ADEZEDA I N— K (WH)

void simpleControl ()

{

int len, i, *ind;

//
// QP DA
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//
System QP qgp; // QP.smp lCKfT D7 TAAT V=7 |k gp DEF & xBE{LIAT

gp.f.val.print(); // QP.smp FDAT T/ FDFIR
gp.x.val.print();

gp.constr.val.print () ;

double* x;

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

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

}
printf ("¥n");

useClass.cc Tl simpleControl &9 Ffse & O H T REHE RIEIC % 5 #HEN Lk
SNTWET. FE OARNERTT.

FHEE DR T System QP L WOV TFADAT V=7 b gqp #EHF L TWETR, Zhn
QP.smp EWIETINRBICKIST D7 T ADA T2/ FOESTT.

— I
NAME.smp 725 ET /VIZIE System NAME &9 7 7 A0%G

LET. 7 T7ADEFRT 7 A /V NAME. h IZI1F System NAME DERVBENNLTWET. £0D
728, System NAME Z M3 2FRITITLT NAME .h DA 7 b— RBMEIZR Y £7.

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

gp.show () ;

LT E, MEORENRERIINET (showSystem() ERL). RICVAT AL TV =/
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b & BEEHEE TV OMRER IOV T T, —RNRFAE LTU RS Y 7.

System NAME DA 7Y =2 k s 2DV T
x IXNAME.smp FOAT V=7 b x [ZHET 5.

SbiZ, s.x LLTERESNIEAT V=7 MIHT D

FA -
FR print (), cout, dump ()
ELZDFRE readD ()

72 EOEEITAE O SIMPLE A7 ¥ = 7 MIxT 5D &AL FERICARETT .
U dES

gqp.f.print();

gqp.x.print () ;

gp.constr.print();

LTBLE, ENEFN QP.smp DETIAHD f,x,constr DENFRINET.

774V NEMETIXE S 21T > 2O H THBMICRELDOFATHITONET. A7 v a Dk
& (options.noDefaultSolve = 1) (2L - T, HEWIZHREEILOEITIH I THON D D %I
THZENHRETT D, TOHEITIE

gp.solve();

ELTHICRME R LET.

YT —F  useClass.cc CTliE, QP.smp DT —H (Parameter) T5 X TWEHA
N, TOWPWAIZIL, SIMPLE DT —H 7 7 A LONENHBICHRESNET. =720, 957

EAA VBEBIZ L > CT =2 77 A NV EGRHFZATR Yy 77 ICERZTELERDH Y 7.
ZDOFEIZON Tk LET.

KRIBOD &,

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

EITHO &I Lo TC, % C++DOEFNifZFEXH L TWET. SIMPLE TIE—%IZ

(SIMPLE A7 ¥ =7 b) .val.dump
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WCE-oTAT V=7 PEEFNICEEEH TN TEETENEAVWZRETT.
4. EFNA~DT—HF AT UNIX
ETINLT — X BRET D HIER

A) SIMPLE DT —X 77 A L& HAWND.
B) C++DESIZEEZRTET D.

LS Conh ) £
5. F—x754rofm UNX

useClass.cc TlX, QP.smp PT —%# (Parameter) DFREIL 0 DFETITH Z & & HiE
ELTWET. ZOBRARITIE, ZOZOT—INOV AT AET V=7 FaET DRI AA >~
BHIC L > TCT =2 77 AN EFHHA ATy 7 7 ICEZXTBIMERDD 7.

T EmtRATITI

readData (FILE* fp, char* filename);

RAHFHEEa— L LET. fp X C D stdio.h TESEINTWDE T 7 A UHEEIKT,
AT =B 7 7 A NVZHIELET. T2 R APAEND L, T ONENRLEH ANy 7 71
TNV EISNFET. T HHRIARTEY KT Z LN TEXET. UseClass.cc D main() FHi
EOFDOWRD a— NIE, FFOH LI E LTEX BN 7 7 A Va2 TN Tatmr A THEAAN Y 7
XET.

B

71
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//
// SIMPLE JER TRtk Shi=7 —& & Hele
//
int 1i;
for (i =1 ; i < argc; i++) |
char *file = argv[i];
FILE* fp;
if (strcmp(file, "stdin") == 0) fp = stdin;
else fp = fopen(file, "xr");
if (Ifp)
fprintf (stderr, "can not open %s¥n", file);
exit (1) ;
}
readData (fp, file);

useClass.cc (X QP.smp (ZXHET AHIZITKD LS 27— 4

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

0 =

[1,1] 11 [1,2]1 O

(2,11 0 [2,2] 22

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

HHAPIAHET R, ZORRTHATLEOIER Ny 7 7ICEZLRLET. HWVT,

System QP dgp;

METINTZERET, oP.smp O D Parameter THD a,Q,cu,cl,A, bu,bl IZZDHE
PRESNET. Ny T 7T =V ESNTT —F LT A—=FOISHFIFA RN L > TiThbih
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9. LEXa2 AT 7 MREIZ name = TH5XEFTH, name = X > T4HiZ25261T
WRWAT V= NMIE, TOAT V=7 NOL4RTER CARIBBEINICG 2 b ET.

B2 1E, 1EH
Parameter a(name="/ X7 A—Z");
(2L T
INTA—=H = 2;
ENDT—=F T 7 A NVOFTIRARIE L E T2,
Parameter a;
EECE, 2T
Parameter a(name="a”);
ELIEZLITHYLT, 7277490
a = 2;

LWV FEEIBITRHS L ET

T =27 7 A NP OBPANTET — Z TR T, FEDET MTHE DN b DT
RN LI THEELS S
IEAES
Parameter a;
WO R EET T ODET /L Ml.smp,M2.smp BH Y, TNNLERINTZY T ADM )
ZMAT 22—k,
System M1 ml;

System M2 m2;

NHHELET.
AN
a = 2;

LD T T 7 A NERRALIERIET I 03— REFHT B L, nl,n2 FHIC a = 2
BRESNET
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5.2.3Fy 7%y 7BEOET L (CH+OEFINLDF—s3E) UNIX

useClass.cc TlEH DU E D knapsack.smp EWHIETAAEZFRBALTCWETN, Z0F
TNDT =2 C++DEFIN DT —HZ AN L THET. ZOGEEITITET NV OFIRIZZEE R
VBT, BURINZIIANEA T E T 537 A= DESEDIZ required EWVWHF—TU— K%
BMLET.

//
/) Ty Ty 7 BE
//

Set S;

Element i (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); // HHEBEEL
sum(al[i]*x[1],1) <= b; // RIS

KX useClass.cc MH T knapsack.smp [ZRTDHT —FXEZHELTWNDHESTT.
required ZDITCEEF LA T V227 FE2ETL .smp ICxIET 57 7 A (22 TlE
System knapsack) (¥, required #DIJ THE L7 Parameter ZJHICHEX TEET D4
ERHV ET. £ L THZXDBILE Parameter BxfIGT 547 =7 NOFIIHEIZ/ D 9.

i

// knapsack.smp OYIHHLHOT —X% DE
Set S;

Parameter a(index=S);

Parameter c(index=S);

Parameter b;

/] T—H%& C++ MnBHZD.
double cary[10] = { 42, 12, 45 , 5 , 2, 61, 89 , 32 , 47, 18};

double aary[10] { 39, 13, e8 , 15, 10 , 20 , 31 , 15 , 41 , 1o6};
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// C++ OBHNZHHULA DT =225 25,
b = 121; // ABFIFEOEERA
c.readD (10, cary); // BANEL readdD ZHND.
a.readD(10,aary); // BANEL readd ZHND.

System knapsack knap(c,a,b); // knapsack RBEODKfF

double* knapx;

knap.x.val.dump (len, ind, knapx); // knapsack [EE® x % knapx (ZZ 7

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

delete [] ind;

Eoflcix, £9, useClass.cc PP T ¢c,a,b FHES LT, readd LIXAICL-TT—
ZONRBRERE, #WT knap DESICHEZTWET. 292752 LiIck-TETAHD
c,a,b IZ useClass.cc DHD c,a,b OENEZ BN FET. useClass.cc DD
c,a,b & knapsack.smp DHD c,a,b EIXZZTIZRICARITTR, HTLLEFITHD
VEITH Y £H A
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5.2.4 IHRE L main B UNIX

ATEDO X HIZ SIMPLE D7 7 A% a2—W 7 a7 AnLHAT HITI3BRELZ B 272> T
BAMERDHY £
KM simpleControl ZFEONH LTV 5 useClass.cc DA A U7 TH.

#include "simple.h" // QBRI E

void simpleControl () ;

//
/] A A BT
//
//
int main(int argc,char** argv)
{
// SIMPLE WHBOHIHIE (2T WD THULH)

SimpleInitialize();

//
// SIMPLE B TRl SN7=7 — X Zwide
// (T 7 ANADBFHENEEZENbDET D)
//
int i;
for (i =1 ; i < argc; i++) {
char *file = argv[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);
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simpleControl (); // BT NVORMERE

// SIMPLE WRITAAXT 4 v I N T77DI 7T
SimpleClearBuffer();

return 0;

ZOTa T MITERICREBOMELZ -4 LT 2= ORI Eb 5
T e, HHEICHERTAZZENTEETD, UTIORRATEELTOILEND Y £7°.
FTP, AAUTFHEET (TXTOHE L AT A Numerical Optimizer BIEDIBRZIT H
BiZ)

SimpleInitialize();
LT —ERTESKERD D . ZHEFESTZOITIE,
#include "simple.h"
LWIOINYET 7 ANDA T = RPBLETT.
FATER AT 51213

ERTHET LT 7 ANADBAERSINZT 7 ADEE (QP.cc IZFHYSTHH D)
H L AT A Numerical Optimizer DT A 7 F )

a—W7ra s I M) 7T H0ERHD £T.

D SimpleClearBuffer ()X SIMPLE DMREFLTWARE T 4 v I X757 DI T
EITHOMATT. ZOa—NETo%IE, a—LETIMNCER LIV D SIMPLE 47
V=2 FONELZRT L L3 TE R 22ROV, Tt A0 A AE ) FHIRERSGT
ENTEET.

WIFAA 7 77 ANVORE (—F) T, FATTVIEBIDAA T 77 A/ T LIB"E VI A
BUTERSNTVET.

UseClass.cc TClE, QP.smp DM, knapsack.smp EWIHIETNLAEHFHLTWNDLDT, =
NH%x2FT, genClass (CAJ), Sz QP.cc, knapsack.cc % useClass.cc & U v
7 LTWET.
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QP.cc

QP.smp # *.smp M5 Y —R&EARKT HHEA]

genClass $*.smp

knapsack.cc : knapsack.smp

genClass $*.smp

useClass : QP.o knapsack.o useClass.o # EITHERAERK

link -out:$@ QP.o knapsack.o useClass.o $(LIBS)
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5.2.5 ZTHROER L BEkozs UNIX

T, Yo7 Va— K useClass DA — FETV2—LE2ER L TEITLTAHAEL L.

prompt% make useClass

L9 5L, QP.cc, knapsack.cc,useClass.cc DI 2XA )L, 7 XL T useClass
PMERR SN ET. 51%E LT gp312.dat (QP.smp ADH v T F—H) 52 Ta—KE
Ca—nNEFATTLHE, LTOXIRMNBELNET.

$prompt ./useClass gp3l2.dat
<reading data file: gp31l2.dat>
BB BRI (1/3 name="f")
BT filxC (2/3)
BT filFC (3/3)
MSI Numerical Optimizer x.x.x, Copyright (C) 1991-20xx NTT DATA

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
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x[1]1=0.939394

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 1is solved **

ERRT BAESEK (1/2 name="obj")

BB HlxsC (2/2)

MSI Numerical Optimizer x.x.x, Copyright (C) 1991-20xx NTT DATA

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
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————— breakdown -----

BB : 0.0(sec), call=2, succ=0

root/solve: 0.0(sec), call=1l, succ=1l, i=2

rounding 0.0(sec), call=1l, succ=l, 1i=2
breakdown

<iteration end>
STATUS
VALUE OF OBJECTIVE
SIMPLEX PIVOT COUNT
RESIDUAL
ELAPSED TIME (sec.)
SOLUTION FILE

x (knapsack) :

[ 1] 1.000e+00 [ 2] 0.000e+00 [ 3]
[ 5] 0.000e+00 [ 6] 1.000e+00 [ 7]
[ 91 0.000e+00 [ 10] 1.000e+00

** knapsack is solved **

OPTIMAL
242
31
1.76716579%e-16
0.01
solver.sol
0.000e+00 [ 41 0.000e+00

1.000e+00 [ 8] 1.000e+00

L2 NFITEIE S A7 A Numerical Optimizer MHORMEIZEHTH A v —TT

ER

System QP dgp;

System knapsack knap(c,a,b);

& LTAM SN OW TR KRR THOILTWD Z Enbn £3. BBEOEK DK
(NUMBER OF VARIABLES) <X°HHIBI4 D& (VALUE OF OBJECTVE) #4152 &N TE ET.
BP > AT A Numerical Optimizer DAEMWEH HORNEFIZHO W TITHHE T X T A

Numerical Optimizer/SIMPLE ¥ ==7 /L& &L Z X,

5.2.6 zotioir UNIX

N TBRBEC DN T @Y R LE LR, flziE
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o BT AT A Numerical Optimizer D/XT A—H EHRETD.
o (b OMEMEEZ R ET S.
¢ fRENANATR T r—~y NTHIRI, 77 A VT 5.

7R ENEE O SIMPLE OFCIR & FERIZATRE T . DL R TIEZ A HIC DWW T BRI L &
9. B AT A Numerical Optimizer D/RT A—HEZFHET HITIL, BED .smp DFT
15 L RIRRIC

options./ NT7 A —F4 = _;

EWVHa—REHALET. HIXIFEE T AT A Numerical Optimizer DIEHEH 1%
izl oY tell e

options.outputMode = “silent”;

ELET. Fo, TUANVNHIINDHEILL AT A Numerical Optimizer DR LR
— bk *.sol OHNEMHIT HITIX

options.outfilename = “ NULL ”;

void simpleControl ()

{
// BB AT I Numerical Optimizer DOAEHEH Jj% i,
options.outputMode = "silent";
// BB AT A Numerical Optimizer DR 7 A L®H 7% i

options.outfilename = " NULL ";

int len;
int* ind;

int 1i;
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WD XL HIZHEFE Y A7 A Numerical Optimizer 236 DIEUEH )AMH S vE T,

<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) :

[ 11 9.394e-001 [ 2] 1.212e-001

** QP 1s solved **

x (knapsack) :

[ 11 1.000e+000 [ 2] 0.000e+000 [ 3] 0.000e+000 [ 4] 0.000e+000
[ 51 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 **

BEDOPIMEORTEILIL AT ATV 27 MNOBFITHY T 547 =7 MIxLTRA
ZITWES. 9725 useClass.cc OFITIE

System QP dgp;
gp.x[1] = 2.0; // x[1]1 DHMEDRE
DEIZLTITWET. 2L, 7740V FMETIE gp 2'HS LICBERET, #IIEOREL
ITO AN RMIITONTLENETOT, ZNEIHI L, BT REEZIERT AL IICLEL LS.
WOLEIZLET.

options.noDefaultSolve = 1; // T 74/ M CTRMGEITORZNVE DTS

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

BEOFTRTOaryR—3> MIE CHEMEEZ R ET 5 72 EOHEIIE, ET/VOFHOELES
EHRA T NEFIFHLT

gp.x[gp.j] = 2.0; // FTFTAHTx[j] = 2.0; £¢THDLEL
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H D5V

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

YD SIMPLE MO FIENTFFETT. 22T, BHD int MoOL—TEH A2 FE > T

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

ap.x[j] = 2.0;

DEICES ZEHTEETN, FICKHBERETAVOGE L—7REN 1000 LLEIZRD
KO 7%56), 1213, Element O 7RIUTTH L zBEIOLET. THiT SIMPLE O
LY Element OFHZRITEE L TRE{LINLTNDHTEDTT.

simple printf() #FHT 2L, 7V 7 hONEEZEXELREL THNITLHZENT
TFET. BlZRIE useClass.cc TKREEZIToTZDBHIZ,

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

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

DX RMANRELNFET (AERDOFEKXT simple fprintf (fp,..); & TIUIMEED 7 7 A
JCHERZH T 52 N TEET).
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6. IMTEEGRFIZHIH X35 SIMPLE DY —)b

v Y x 7 b loadmodule @ driver.cpp ¥ 7B Y =7 bk noClass D noClass.cc
(UNIX B TI% useClass.cc X useSimple.cc) TiX SIMPLE DET /L& EFRT D720 Tt/
<, EEBGELEVMAZRG LY LTOWETDR, 2089 GRS ERY — /TS0 TiFR
LE9.

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

driver.cpp (UNIX iR CiX useClass.cc) TfToTWWBH L HIZ, genClass THEK LY
T AERND
System knapsack knap(c,a,b);
ELTERSNTEAT V=7 b (22Tl knap) BT —F % 52 HLIVTER L7 & O BEE
HET N (ZOEAEIZIE knapsack ) ZOHOIZHIGLET (LT TIXRINEZBII O D
(AT LA TVl b EEOET). 22T

knap.show () ;

LTl MEOFENFERINET (showSystem() EFRILU).
VAT LA TV s N EHBHEET VOMBRERIZONTE, —BREAIE LTUETR S
D FEI.

System NAME DA 7Y =7 K s [Z2W1T
s.x X NAME.smp FDOAT V=7 b x IZHIET 5.

Thbb,
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//
/) Ty Ty RS
//

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); // BHEBEEL
sum(af[i]*x[i],1i) <= b; // RIS

LERENTEETANSAER SN knap IZOWT, VC++D GUI T .7 ZF[ 721120
TOEIIZ, ZRAGERA VA=DRENETR, ZNEIUXZOETAHTOLT V=7 MIXIG
LTWET.

Swetem_krapsack kraplc,a,b);

krae |

@A

ir @b

ir @c

de 4 Bpx;

ke ®1 L dume(len, ind, knapx

7 ggbl FI%Bn x & CoofR
@ oo

= it |

Bl Z 1%

knap.x

IXETNVHDOEE (Variable x) XL, T4 TV x7 MIHTILIRTRTRHRE -

print () ,cout, simple printf ()

IZ3EHE D SIMPLE 47 V=7 MIXT 50 &2 FRICAEETYT. T7hbb
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knap.x.print () ;

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

LT 5L, ZEI knapsack.smp DETIHD x,0b) DENPFRIINLET.

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

1D A BHETT N, “knap.i” 1ZETAHD Element 1 OEKRERV FTOT, T AHF
'(\\

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

ELEDLRAL, ZEHERFOENMFRLERY 7.
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6.2 C/C++DEFIDONEDRE

EFETNEBRET DNV —F M7 ROOBRER c/cr+ORFIE LTRSS DT —F &

SIMPLE DA 7V =/ MIRETHLEWNWIHIZ LT, AHT—EHOEEITIE, double 721X

int OEZZDFEF

Parameter b;

b = barg; // barg I double D AFI5I%k

ERATEETY, REMITIONTEREDOLT TV =7 FE2EFINS —KIZH AT
readD & W) T E 2 HEWET. readD IT—M%IZ C DEHIND SIMPLE DA T V=7 M EFRE
TR DODY—)VT, REDODLHIBRT IV r— g VEGEOBRICEISFHENET. REH LD

—IRIITIR D@ Y T,

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

Gk (LK
lenl, len2,..,lenM : RITDP A X
data : EEOT —X

526N 5087 —4 (data) & —MROZWITS] (RFIT 1 DS E D BEHE) ([THEHD
ATHIRT 20T, 1751 ELRITDOINZERT D Z ENTETET. WITEEROFAHITT.

// BLBFINE
double cont[27]={1.1, 1.2, 1.3, 1.4, 1.5,
2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,

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); // 1 Wothds| T —
pl.readD (5, cont);
// RER: pl: [11=1.1,[21=1.2,[3]=1.3,[4]=1.4,[5]=1.5

Set a2 (name="a2",dim=2); Element i2 (set=a2);
Parameter p2(index=i2); // 2 WRITECHT — Z

p2.readD (2, 3, cont);
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// FER: p2: [1,1]1=1.1,[1,2]=1.2,[1,3]=1.3
// [2,1]1=1.4,[2,2]=1.5,[2,31=1.6

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

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

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

// fEH: p3: [1,1,11=1.1,0[1,1,2]=1.2,(1,2,11=1.3,[1,2,2]1=1.4
// [(1,3,11=1.5,11,3,21=1.6,[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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6.3 RfiF

T DEENFALE OHHEEEMEZ M X E TP, loadmodule ¥R ¥ =2 bD
driver.cpp (UNIX R CiL useClass.cc) DX 91T, genClass THER LY T AEEND
{Eo =T INEMNTNWAEEITIIES %

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

EEE T AT AR TN E T BEOVIHEORE Z1T > TH bR LT WS
3 EIx

options.noDefaultSolve = 1;
ERELTHOAT V=l NOESEITV,

knap.x[i] = 1; // WIHMEDORKRE
knap.solve (); // Z ZTCKfi#

L solve() &V FEZMFOET.
noClass 7B ¥ =2 h® noClass.cpp (UNIX W CIL MIP.cc)DFAD I IITETIE
F L BAELRIRFITAT > TV D AT

solve(); // mif{bdZELT

ETIUE, ENURNERR LT2ET /MR 2 RN ITToNET.
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6.4 C DEFI~DEEZHL

BIES B TS BUICAT 5 O, KR LTAERE crr OEFIOF TRGT 5 2 & 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 &I L~ T, C++DfdS knapx (ZfEEZEZHLTWET. —IZ dump D51

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

len: ind,data O#HBRES
ind: A VT v 7 AXFHIOERS] (EE len)
data:7 —# &K (EX len)

T9. datal[0],datal[l], . ZEMRT ind[0],ind[1], BENZENXIGLTWET. T—
ZOWONREA T > 7 A% Y — F LIEBRO BARARIEE BT 058 I3 5IE, XFHDO5EIT
WIEEEIE) L7220, ZOBE, AT =X readDICE > THRESINTWVEDOT, T—FIFW
WX % knapx ITITFEFNRITHEDBRESND ZEMRIESNET. 2D, driver.cpp
(UNIX I Cl useClass.cc) CTldA T v 7 AZ R WTED OBRINIEZHFTE L CTWET.
7%, ind,data IZXHST HHEIBUY dump N CHEFR SN A T2 h 2 —/V L7l TR D 0 B8
MWHYET. 27— RTORNVAT V7 b)) FEX 1 047 V7 b IRFOMEEL
TIEXNVCFHINEE SN ET) & L THERIC dump THRAT 2 2 LN TE EI, B2 Fh
& & LT double %K asDouble () &9 FRi&AH Y,

double objval = obj.val.asDouble();

DEHIEERDZ ENTEET.
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6.5 AHEMRICET S EROEA

KRIBEEHTH D result IZHEATOEREOFKRIRESNET. I<HFHENLDIE
int result.status .. FE{LOK TEOIRE
T, RE{LOAT—F 23— F (EFKTERIZIT 0) ZLET.
double result.optValue;
(TEcE LR O BHBIEOMET, dump () ICX2HGL D bEEROT, Z 2 T3 HEMBEKE
ZRTOIHAL TR

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 E
model.solve();// KfE

}

DX B EITVET. (p BETAHD variableParameter DZ4RFIE LET). VAT
LFATV2l DA N (EZR T p) 136 L TORNMNTEE OET LN TORA L [FERICHERE
L.

noClass 7RH¥Y=Z R® noClass.cpp PHFAD L HIZETIVES & BIEL [RIFFIZIT -
TV OHAEITIE

for ( int pi = 1; pi <=5 ; ++pi ) {
p = pi; // VariableParameter DX E
solve () ;// KfE

}

L LET (VariableParameter p LRI UARID int B2 p 25 2 LIFTEERFAD
T, pi & LTWET).
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6.7 T X7 L Numerical Optimizer A 7T 3 v

TAHIENTEET.
SIMPLE BT /MIZK L T/RT A—H EZRETHIZIX, TT AR RT A3

options./NT A —&% = fH;

LEXFET. “options” I RIEMICERZ: nuoptParam D7 T AF 7 V=7 N TH. HEL
TENBIZR OB AT A Numerical Optimizer DOEEIRFIZKMESVET. “options”iE
KN 72 DT, URIOIRENFED Z LICTHEELSZS V.
solvelLP, solveQP # AW CRIEZ i< BRI T AT A Numerical Optimizer D/XT A
—HEBET DI

nuoptParam param;

DEITHE T AT L Numerical Optimizer D/NT A —HX %KY nuoptParam 257
TFADKF TV =7 MeER LT (AENIEE),

param./NT7 A—X 4 = {8

L LT, RTIRA—HERE, D nuoptParam DA 7V =7 h% solvelLP,solveQP D)
DEFELTEREY. 29958, TOMBEZMER (solvelp, solveQP D= —/L) (TXf
LTI TRHRELIENTA=ENEZONET . FIZITETVOT VT Y XL PRIEICHRET
L%,

nuoptParam param;

param.method = “simplex”;

LEXET.
nuoptParam 7 7 ATRETE BT A =KL, 7V /i SIMPLE @ options T
ERRTEDLNRTIA—FLFEILTT. HETEDHNT A —ZOFFEMIZONTIE [FBL 2T A

Numerical Optimizer/SIMPLE ¥==7 /L] O [RIA—FFZE| 2IT5EL IV,
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7.VC++7uaPl FORE
7.1 Microsoft Visual Studio 2010 FYu ¥ =7 FDORE

VVa—var
nuopvcapp
EMEN TS e Y7 P TIEREFHATTHR, —RICEH T AT L Numerical
Optimizer T4 7Z VU EDOEEEITT>TCTIA4 77 Y (.LIB), HDHWE DLL 21EkT 55
B, V=7 FOREETILENRHY £, LIFTIE, Visual Studio 2010 725
P AT L Numerical Optimizer ZFIHTHBRATOLEOH LR EEHRITLET.

£, HPLL AT L Numerical Optimizer DA A b —/LHFIZ 64bit I3 T %#
WL EIEL, Win32 uv=7 FRE%R 64y b 7Yuvo/ MERICERETLILENRH Y
7. UFZOEETEZOWTHA LIS, Bl EEIichH D arRRy 7 2220 v
L, MER~F—T v —] Z@IRLET.

=

M(B) FT/(wI(D) Y—IUT) D4 FAW) ~NLT(H)
=L | b [Release  ~| win32 - | % i:

T
BRI —Z v —..
Mog.XML

pgram Files (x86)¥NUOPT¥SAMPLES¥app¥Upgr

RIZT 2T 47V Va—var7 Iy  7x—olaer )y 7 L, DR 2% IRL £7.
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| 75547 VUa—238H(C): FHFA4T VU232 TSy hTA—AP):

[Release v] m vJ

FOTTHPOICTHFRAD (BELREREERETZIOSTS Vﬁﬁi...>
FOSTHN e <BE..> s —
dll Release Win32
loadmodule Release [ZI Win32 Iz‘
noClass Release Win32
useSolveQP Release Win32

BU3

LW Ty h 74— B ANEFITEIRLTLLEEW] #E 27V v 7 L, [x64] AN
#%, [OKIRZ %7V w7 LET.

FUWT Sy I —LAZANFLIGERUTLIESV(P):

x64 "

B/EOOE—m(S):
\Mmz 4

CsHmLWIOZT o b TS5y bIA—LZ{FERT 3(C)

oK ‘ o>t ]

UEDERET, YVa—valrNOTRTOTrY=7 MR 64 By hFayxy MERIZ/AR
DET.

WieZay = Ol % [Release] ICTDHMERHV ES. FTROLIIZ, A==2—2
— IS D ARAR Y7 AT T Release | ERELET.
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WIZENL RBEIWRY V7 OREZITVET. CNEVUTORETIETC [y =7 b -7
a7 ] = [BERT a7 0] DEITVWET. £F ERTe X7 1) — lc/cv+) — Ta=
VRIAv EBIRL, ULV RUDOTEH D BIMOA T ar) I

@"$ (NUOPT INST DIR)¥bin¥cflags.cfg"

ZiBMLE£F. NUOPT INST DIR [FHFEL AT A Numerical Optimizer DA A h—
IWGHT & £ BREEA T

dll 70854 R @
WA 757 (7 Relesse) v| I59tor-LEr I | (5O
@ HEI0NT ¢ FATOA I3 L

= I ONT /T'cH¥Program Files¥ tems inc¥nuopti ¥include” /Zi /nologg /W3 /WX /02 /Ob1 /Oy~ /D
2% “WIN32" /D " NDEBUG /D WINDOWS D" USRDLL /D “DLL_EXPORTS" /D _VCB0_UPGRADE=0x0600" /D
Fhiol “ WINDLL" /D * MBCS” /GF /Gm- /EHsc /MT /GS /Gy /fpprecise /Zcwehar t /ZciforScope /Fp” ¥Release/dllpch”
G+ F LM /Fa" ¥Release/"” /Fo" ¥Release/" /Fd" ¥Release/” /Gd /analyze- /errorReporfiqueue
= G/C++
3
Bk
JuFotyt
J-FER
5
U FEBAE -
EHI7A L
FIH 1R
SERBERE
IRUE 542
e Wh—
@ YZ2IAN W)
@ XKML EFaA b SRS
[ I3 &R

- EILR AN ST T30 o R3tI70Y 10 bORGEENS R
® HARL BV 25T < @ $(NUOPT_INST_DIRM#bin¥cflaes.cfe”
‘\
< | &
[ ok [ xevtn [ #AE |
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