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1.1 XCOIT

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 DETINVFIRMNS T T AZAR L THIAT S (55%F)

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
TIVELTY L, 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 2435 HETT. (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 A7 A Numerical Optimizer] WO FE LT, vis T LE LCILME (NUOPT] &3Akz %
BREWWEZLET.
2 Microsoft Visual Studio 2010 (ZHEESWTHMLET.



BPT AT A Numerical Optimizer DXHHm=i /N FIZET B TEAN
BC++ * VCH+ :
O AT A Numerical Optimizer %, UFO a4 FIZEL TE
AXFIEWTZ L TEY FHA.
- Borland C++ 5.5 (V12 KV IEXRHL)

* Microsoft Visual C++ 6.0 (Vvie XV IEXIL)

« Microsoft Visual C++.net (V16 £V FEXIIL)

« Microsoft Visual Studio 2005 (v17 XV FEXIL)

7B, ML A ZICEATLERICOETE LT,
http://www.msi.co.jp/nuopt/products/spec_table.html
IR &,

> VC++
T EFNE
(5 AT A Numerical Optimizer DA A b —/LIFT) ¥samples¥Yapp
DO TFIZLLTFD zip Z7ANVBHY 7.

- app VS2008.zip (vs2008 )
- app VS2010.zip (vs2010 )
- app VS2012.zip (vs2012 H)
- app VS2013.zip (vs2013 )

8, T 74/ MO AT A Numerical Optimizer DA > A b—/UFHTIL 32bit AR
Windows TohiLlE
C:¥Program Files¥Mathematical Systems Inc¥NUOPT
64bit iR Windows T&HIUE
C:¥Program Files (x86)¥Mathematical Systems Inc¥NUOPT

Lo TWET.

EF, ZFIHICRL 203, TITxE LTz zip 77 A VERRLET. 723, 05 OREIC
F o T TN OEGFNCE S ABMERDBEN =D, W7 + NV FIZae—LThrb 7
DR - FATE T HMLERDH Y £

fRERAZ1T72 9 &, vC++D Y J a—2a v Thd

nuoptvcapp.sln
DY ET.
ZOYY)a—vaRNITFUTO4>507 vy RHY £



4 VYU1—33> 'nuoptvcapp’
o di
21 loadmodule
a1 noClass
71 useSolveQP

Ihbo7ayes MR 3 BB CTHIAT2EZTHICHHEL THWET. KR~v==2 7 /LTl &
L CHWD O HE 2B EE CHDIROF v 7Y 7 HETT.

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

ieS

GESESLE > ax <b

ieS

SOEFKIZT 0 — 1EHRH Y, HEHHNS—AR, HFO BB ZREKIET 2 &0 H
BTY. ZOMBEELRET 2DICHBERT —HIT,
ARt ofrtie, , fiXofkika,, HKWXoALMED
ERVET. ZOMBEEMS LW T T Y r—va sEk ERLORL RETITVE T,



1.1V R—FrFF7y b7 3—2A

ZO=a T MIERER STV DAL windows ), UNIX/Linux hi3LE@ T .

Windows RRTH#FLT A7 A Numerical Optimizer DA A h—/LIFIZ 64bit =2 2/¥
A T EBRUIZSGEIL, Win32 Yo v =7 PREXR 64 By b Fuy=y MERICERE T 54
ERHY FT. BHEOFEIZONTHE, [7.1Microsoft Visual Studio 2010 B ¥=x
7 hNORE] EBRLTLIEIW. £/, P AT A Numerical Optimizer ®A A K
—VRHITRIR U7z 3 3 T AN TR D o " TR > Tk § &, IER ICENIE
LEtA. FELCa A FEHANTL IV,

UNIX/Linux RIZDOWT [SIMPLE DETIAGEIMRMNG 7 7 A %A/ L CRIHT 2 Hik) 138
BIZE - TR IFACN 0 HBENTSVET. FMICOSE L THEHRS T 4
Numerical Optimizer ¥4 — bk (nuopt-support@msi.co.jp) F TIEMKE F I,

il

1.2 TRREICEEND HD

AT 0 7T LOEREZAT D IO DFATREIZIIRPAZENE T —5REIC K > TR Y
7A VBRI £

¢ AT N—=FRT7 7 A0 (il L THLE)
userapp/include/*.h AT A Numerical Optimizer @
A NV—KR77 A1)V
¢ VCHHRTFA T TV LT (VC++TD Y v 7 I DHNE)
userapp/lib/libnuopt M*.lib #FI A7 A Numerical Optimizer
T4 77V (VC++hR)
SAMPLES/app/ VCH+RRAY T AT L7 N
¢ UNIX/Linux fli7 A 77V &4 7L (UNIX/Linux BETO U » 7 IZOHME) -
libnuopt/libnuopt.a BHE L AT A Numerical Optimizer
74779 (UNIX/Linux hfl)
userapp/ UNIX/Linux WWHY > 7 Vv7 4 L7 R

IDITATZIMNLAER LI — REY 22— VT AT A Numerical Optimizer 73
AVAR=NLENTWDHRETOLEEL, BIESMHIIEIET AT A Numerical Optimizer
WZHEC £



1.3 AT o7 FYOARNR

ST A 77 VORI T 4L FYTT. LERZEO—ETT.

> VC++
nuoptvcapp.sln VC++ DY YV a—a v
useSolveQP.cpp solvelLP, solveQP Z VBV T A A

useSolveQP/gp312.txt useSolveQP.cpp 7T —4# 1
useSolveQP/gp312I.txt useSolveQP.cpp AT —# 2
useSolveQP/knapsack.txt useSolveQP.cpp T —%# 3
useSolveQP/useSolveQP.vexproj Y R¥Y =7 h77 AL
dll/dll.vcxproj Taleg N7 7 A
dll/dllsamples.xls dll ZFEOHT Y 7L Excel 7w 7
loadmodule/loadmodule.vexproj 7 BY =/ M7 7 AL

noClass/noClass.vecxproj 7 R¥ =7 77 A )L

» UNIX

noClass.cpp ET VORI & ETEBEL e oL
knapsack.smp IIGAL B —T 2— AT ANET L
knapsack.cc genClass ([Z& YV HBEVERINTZ Y T AP
knapsack.h genClass ([Z& VW BEVER S NTo~y & —
knapsackControl.cc knapsack @ = k1 — L

main.cpp knapsackSolve DA A

driver.cpp knapsackSolve ® KZ7 A N

dllmain.cpp dll DA A v

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 IIGAL VB —T 2= AT ARNET L2
useSimple.cc SIMPLE DE T /Litik % Ffe = Oz
[ERZTSUNG AARZ SRl A O S
MIP.cc SIMPLE DE T ViR & Ffgi & DT

EHERR T 5 53 o0 R R )



1.4 SIMPLE D74l « R "I FGAFTVx 7 e ZHRICRZBEDOEEAR

SRR RE S TR H I A A B, SIMPLE @ E F L E R I B W T xft AT B

SymmetricMatrix, /{74 Matrix, /X7 KV Vector 72 E D SIMPLE DV T AL T V=V

rEFERAT A HEEICITEAIE LT

#include "simpleMatrix.h"

HL<IE

using namespace SimpleMatrix;

OFLB BB L 720 F£9°. 72721, Windows BREEIZIHBWT [5.1.2 genClass Da—/L | %
FITSINTHEITITRRR T2 0BT H Y FHA.
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2. ETBREER L T 7 e X CTEEIT 541

B AT A Numerical Optimizer ZAMHT v/ 7 A LERET L HEE 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, HBLSSTWVWEWI XYy BB £, 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
R~ 0 A CERE > BHE AT A
Numerical
Optimizer
HWhzrzAn EXBp/ 72V

result.txt

2.1 FTERDIER
£ 913 SIMPLE DEF /L7 7 A /L knapsack.smp b EfTERE/ERK LET. 2 2T,

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

LW 5 BEDOF Ty VB EMREET. UTIZa~xy F7r 7 b ETEITEAZER
THH R LETRN, FEICOWTIIHIE Y A7 A Numerical Optimizer/SIMPLE ¥ ==
TNvE ISR S0,

knapsack.smp

//
/) Ty Yy I 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[i],1); // BBEBEEL
sum(a[i]*x[i],1i) <= b; // RIS

solve(); // Kfig

/] FRDT 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);

telse(

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

» VC++

prompt> mknuopt.bat knapsack.smp

» UNIX

prompt% mknuopt knapsack.smp

/B

11
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2. 249887 v 7F LDF

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

ZITiE, EFAO b (HFIROLR) TS5 =2 % 105 30 ETENLTHRDIEL
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"); // AJ1T—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++)



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

printf ("¥n");
}

return 0;

/] NI T— 2 OVERBERL

void write (int n,

{

int 1i;

double* a,

’

FILE* fp = fopen (input, "w");

fprintf (fp, "a=¥n");

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

fprintf (fp, "[%d]

fprintf (fp, ";¥nb = %f

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

fprintf (fp, "I[%d]

fprintf (fp, ";¥n");

fclose (fp);

[/ T — 2 OFHARE

void read(int n,
{
int i;

char buf[256];

int* x,

;¥nc=¥n", Db);

double* obj,

FILE* fp = fopen (output, "r");

fgets (buf, 256,
sscanf (buf, "%

i=20;

fp);
f", obj

while (fgets (buf, 256,

sscanf (buf, "%d4d",

i++;
}
fclose (fp) ;

)7

fp) !'= NULL) {

x+1) ;

13

double b, double* ¢, const char* input)

$f¥n", 1+1, alil);

Sf¥n", i+l, cl[il);

const char* output)
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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.



3. 954751V solvelP,solveQP

solvelP, solveQP iZZNZF1 (RAIEEE) BIEHHE

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

17

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 Zci
J

- X

? solveQp IZIRATERD “KEIKIH & ORE

O TR TEERA.
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(REEE) —kEHEIRE « —RERIS & RE (solveQP 235%IE)

SUN( A I 1
2.C X, +§ZQj,k "Xy X
j ix
St 1 i
- CUiZZAM-'X]"'EZk:Qj,k'Xj'XkZCIi
J N
bu; > x; > bl,
(X. eZ)

jzl’...’m
k=1---,m
I=4--,Nn

J=1--m
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
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



25

BT irowQ JcolQ g
0 ! ! ! El = N

5

7

[ = = = ] > s,

2 2 2

DEHITHEZET.
HHNIUTOLIICLTHRIUEWRTT.
BEFIOWT  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
102
103
104
105
106
107
108
109
110
111
112
113
114
115

n BNA

m AE

RO TR (bL) 25 EBR (bU) £V HRE W
HFIE D TR (1) 28 BB (cU) &0 HREWN
nAelem NE

irowA @3 L R—F 2 b OFPHHIER
jCcolA O3 L R—R 2 N DOHIFHNEK
nQelem A

irowQ O3 AR —3 2 b OFPHINE
jcolQ M3 L RN—R 2 N DHIFHEK
nQCelem A&

1ifunQC @3 R —F > OHPHHIEK
irowQC MO 3L R—F > N OHPHHEK
jcolQC DA L AR— 2 b OFIFHIERK
ivtype DOHiFHDNE

TI—AyE—U

<<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,

»> VC++

B

BT, 7 nERWEITIconTEMNTHET. Fisdtieniic, £7°, B
VWD LR, TERER LTIV, T

SNUOPT%¥samples¥app

(SNUOPTSIFHEL L A7 A Numerical Optimizer DA A h—VIGFT, 72 & 21X
C:¥Program FilesYMathematical Systems Inc¥nuopt)

WZH D

- app VS2008.zip (vs2008 )
- app VS2010.zip (vs2010 )
- app VS2012.zip (vs2012 H)
- app VS2013.zip (vs2013 f)

DHL, BEWOI LR, TIZEETHLOERBLCIMALES V. 2k, v
DEREIZE>TIE zip 77 A NVD & HGFTICEH T IALMERBEN - DR TE RN
ENTINET. ZOHFITEZIALMERRH D 7+ VAIEA LTSV, £
a4 ZETaYe s RREALTWARWES, V72T —a /3 LT —in
AULTCLENVET.

VU a— 3 nuoptvcapp PRV k
useSolveQP

NZDA L ET2—AZHNT LP,QP R 7u /5 LMFI T,

4 ;"J USGSO'VeQP
d FHEMRTFRRR
¢+ useSolveQP.cpp

> Windows * UNIX L@
useSolveQP.cpp (.cc)ld solvelP, solveQP ZF|HT A Y7 /LT, 12D main BIED

BMHED FT. 0 — REY 2= VDB L TEZ N7 7 A NP ERIBEOT — # it A,
% solveLP,solveQP IZIELET. “ROENRL, BIEHEREZ 51T solvelP %,
HIUL solveQP ZMONET. LLFIXEDOT BT T AOHKTT.



//
// solveQP DF|HH
//
#include "nuoIf.h" // WZH.
int main (int argc, char** argv)
{
int n;
int m;
ifstream inputFile(argv[1l]);

inputFile >> n >> m ;

()

nuoptResult* gpres = 0;

nuoptParam myParam;

if ( nQelem || nQCelem ) { //
gpres = solveQP (&myParam
,N,m

,Mminimize

, x0

,bL,bU,ibL, ibU
,cL,cU,icL, icU

,0bjL
,nAelem,irowA, jcolA, a

,n0elem, irowQ, jcolQ, g

/) B—RESa— LD EET7 7 ANELETH

2 WOBREBNH D75 solveQP &2 —/L

,nQCelem, 1 funQC, irowQC, jcolQC, gc

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

)7

} else {// 2 IROBRED/2NDR DS solvelP & a—jLb

gpres = solvelP (&myParam
,N,m

,minimize

, x0

,bL,bU, ibL, ibU

29
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,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+1l,gpres->VarVal (i));
if ( (i+1) % 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 [] ibL;



delete [] ibU;

(&)

WDEH I F Ty VEEEZFT.

¥ x, €{01} (ieS)

AEBE 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 -

S UNIRS I (4 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

DIRIZZ OB EZRIT 5, T72bb
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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)
(BH T AT A Numerical Optimizer DA A h—/LIEHAT) YsamplesYapp (&
5 zip 77 A NVEMELT-FIZH D useSolveQP¥knapsack. txt

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

<
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3.4 ETHI

ST, 73— R useSolveQP DEITEV 2a— L EZ{ER L TEITLTAELELD.
» VC++
7uYx7 b [ usesolveQp | ZFERL, VC+H+DA=a2—D [Frv=7 b b [R¥

— T w7 Tl MIRE] Y, Yo7 FEEIRLEYT. 728 useSolveQP @
#%iE [Release | ICHRELTHY £

“2) nuoptvcapp - Microsoft Visual C++ 2010 Express
I7AUF) BEE) FTRV) TOTTHNP) | F/WHD) Y—IUT) DAZEIW) ~LT(H)
gl Sl @ 4 S5ROBI).- I 3

VBRI R
AV —2OETI(R). ..

Yai—i3Y IHX- ~

i N i FUVEEDEM(W)... Ctri+Shift+A
ol 0 VU1—5> ‘nuopty i EAFREOEN(G)... Shift+Alt+A
A QA di SE(F)...

3 2 ";ac‘lj’“““'e AE— 7y T TOTTHMIHEEQ) N

. -:,1 Esesisli = TOT T4 MEEFEES). ..

9 7 B 70/G1(P) Alt+F7

T TENVR] A==2—n25 luseSolveQP DEJL N :
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C2) nuoptvcapp - Microsoft Visual C++ 2010 Express

I7AIUF) BEE) TRV) FOSTHNP) ] ELR(E) | T/ wHD) Y—IUT) T4 RI(W) Nb
falrul- S % ] - VU123 0RILRE) F7 e
YU1-33YOUEILE(R) Ctri+Alt+F7

> ‘,',’1 useSolveQP‘

i Y 1—23> THOX- » | X
- S Va—3>noU—2(C
i BBl o L
1; 3 VU1—23> nuoptveapp' [ useSolveQP ML F(U)
G . Tdi useSolveQP MU EJL IF(E)
é] » [T loadmodule useSolveQP M%7 —>/(N)
E/_} > [T noClass JOzz 4 bO#H() >
Jlo
A
\I

JOYF EILR(T)...
BHETR—v—(0)...

ZIRINT 5 & useSolveQP.cpp NI/ AL, HEET AT L Numerical Optimizer @
TATTZVEV T INT, FITEY 2—/LD useSolveQP.exe NIER SN E T SlHE L
T knapsack.txt #5225 X512 [Vunv=zs b - a7 - W7 74 —

[(F2y 7] OHAT, Ta~xy FEl# 12 Tknapsack.txt] & ASILET.

[ useSolveQP F0)tF 1 R—3

(9 [70?4 J(Release) v] TSy hIA—AP): [70?4 7 (Win32)
4 HETO/5 EBT37/(vhH—:
. ;;gf;’;k eSR [o—71 Windows 7/ Ai—
=
7/ (v IYZE
VC++ FA L2 R I B3I
b C/C++ fEEF 1 Lo kY
b Uh— TEYF WWE
b I=ZITAN Y=L >y H—0EE =E]
b XML RFFa AT b DX BB
v IS50Y 158k N—TEE Fn
b EILR AR B SQL 7/ w4 WAE
b AZXLGA EILR AFvS

DBINT [FRy T A=ma—0b

CTEAR] Ao a—DRERINTOAWESIE TY—) — (238 12hd [ EREHORE) &7

U7 LTLEEV (Visual C++ 2010 Express Edition DOHA).



7/ (w4 (D)

FFH(X)...

Y—IUT) 24> ED(W)
D4 > RO(W)

b 5w IREE(S)

b FlyIRUTEREH) N

B FOERCT7EYF(P)...

AILT(H)

F5
Ctrl+F5

Ctri+Alt+E

35

LFEITTBHE, BITRBFRTR T 0 RUDBEN, ZOFIZUTOX ) e hnGEoinE.
solvelP MWa— L INTCTHAONRKENFET.

MSI

Mathematical Systems Inc.
PROBLEM NAME
NUMBER OF VARIABLES
(#INTEGER/DISCRETE)
NUMBER OF FUNCTIONS
PROBLEM TYPE

METHOD

<preprocess begin>......

=== begin wcsp ===
# (hard/soft) = 0/111
1000

(s),

# iteration =
# time = 0.00
=== end wcsp ===
1.2

=== begin wcsp ===
# (hard/soft) = 0/111
1000

(s),

# iteration =
# time = 0.00
=== end wcsp ===

....<preprocess end>

<iteration begin>

Numerical Optimizer

succ

succ

X.X.X,

1

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

NTT DATA
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<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE 242
SIMPLEX PIVOT COUNT 0
RESIDUAL 0
ELAPSED TIME (sec.) 0.03
SOLUTION FILE solver.sol

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
FATT DI F— ML T ES 0

FIZZEF =N BITEBEE S AT A Numerical Optimizer 6 ORAEICEETHHENTT. [
BADZEZO¥ (NUMBER _OF VARIABLES) <°HRIBGE D (VALUE OF OBJECTIVE) %H1%
ZEMTEET. BB XT A Numerical Optimizer DIEHEHTIONFIZHOWTIL M5
VA7 A Numerical Optimizer/SIMPLE v ==7/V] (Bif) ZTE XV,

B AT A Numerical Optimizer @I ZIHIT 521,

nuoptParam myParam; //
LT, WIA—HFEESLIZDOD,

myParam.outputMode = “silent”;

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

myParam.outfilename = “ NULL ”;

LIREL, solveQP () DERMDO5IHE LTHELET. useSolveQP.cpp(.cc) DELFD X
VhERD E, TOREILRY, HE AT A Numerical Optimizer 225D H I &
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T, useSolveQP BT T AR ROHRITILY FT.

nuoptParam myParam;

// BB AT A Numerical Optimizer DI EMET 7 A VD1 MHIT 5.

myParam.outputMode = "silent";
myParam.outfilename = " NULL ";
if ( nQelem || nQCelem ) { // 2RODBENIHD D725 solveQp
gpres = solveQP (&myParam
, N, m

HUOEN RFA=a—D05

5w (D) | W=IUT) D1 Fo(W) ALT(H)

4 2 R2(W) 3
P T/ (wIRE(S) F5
P FI w7 U THIE(H) b Ctrl+F5
s ZFOtLRCFZEYF(P)...

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

LT oL, ISP EHBNICETINET.

» 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
— REV2—EFTLET.

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%

> Windows - UNIX I8
knapsack.txt LR UHGENIHO useSolveQP.cpp(.cc) DASIT 7 A v

(VC++ii)
(BH T AT A Numerical Optimizer DA A h—/VIEFT) YsamplesYapp (ZdH
b zip 77 ANVEBE LIZHIZH D useSolveQP¥gp312. txt

(UNIX JR) :
(% 2L > X 7 A  Numerical Optimizer @ A ¥ A ~ — )b 3 A1)
/userapp/gp312.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)
(VC++hR) :
VC++D GUI T [Fav=2 b — [RE] - [Ty 7] 27T, v rJ 50518 %
gp3l2.txt

ELTHUFTLTATI SN,

(UNIXJR) :
prompt% ./useSolveQP gp3l2.txt

LLET.

AEIY useSolveQP A solveQP & a—/L LT, RO X RENRHIDIEINET.
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

DT —H (Windows D) :
(FHHL AT A Numerical Optimizer DA A h—/LIFT) ¥samples¥app (I
5 zip 77 ANERRRLI-PIZH D useSolveQP¥ap312I.txt

(32D RGHEIRBE O B R A T <, BEEHLE WO IREEST L HDT, RO
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BHGTHMEE 20 £, ZhE AN LTEITTL L

optimalValue = 2.5000000000e+000

X:

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

F:

[ 1] -1.000e+000 [ 2] -2.000e-001 [ 31 2.000e+000

D& RN S ET
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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 £

» VC++

TE:

PIBETIE, 7N ERGZIFATICONTENNCWNET. Fiadtieaic, £7°, B
DDA RS TERMER LTSV, T

SNUOPT%¥samples¥app

(SNUOPTSIFEHL L AT A Numerical Optimizer DA A M—J/VEH, 7-& %
1L C:¥Program Files¥Mathematical Systems Inc¥nuopt)

ZdH 5

- app VS2008.zip (vs2008 f)
- app VS2010.zip (vs2010 M)
- app VS2012.zip (vs2012 )
- app VS2013.zip (vs2013 H)

DB, BEVOaL AL TIZEETHLOFERLTCIFHALIZS V. B, v~
DEREICE>TIE zip 77 ANDHLGFNCEEIALMERPEN DR TE 22
ENTEVET. ZOLERITEZALMERPDH D 7+ VAIZEFR LT ES W, £,
a4 ZETavel MRESLTWRWSES, Vo727 —ar (LT —N)
EULTLENET.

YU a—33 Y nuoptvcapp PR Y =7 b
noClass

AT KNIET D27 0 7 KB TT.

4 21 noClass
Gl ST

¢+ main.cpp
¢+ noClass.cpp

> UNIX
ZOPNEIET DD, T 7 A v
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(B A7 A Numerical Optimizer DA > A h—/VIFHT) /userapp
/useSimple.cc

/MIP.cc
<7

VC++HR T A 77 U & RBHEVDFIX
4. 1VC++H T A4 7T U (SIMPLE BT /L & KT A NRELHEL 72 ME]) ~
UNIX T4 77V E2BHENOHFX

4.2UNIX KT A 7 5 U (SIMPLE BT /L& RTA NE4EEL 72Ol ~
BELL ZEW.
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4.1VC++{ T A 75V (SIMPLE E5 /L& KT A N& 5B L 2 El)
4.1.1ETNVHRETANOER  (VC++)

ZO7mY =7 FTIE noClass.cpp LW V=T 7 A )WIZET NV EETNVEFIAT 2
FheE Nl FEZIAENTWET. noClass.cpp Tl knapsackSolve &9 ARTD T %
EFEFELTCWET. ZOFHEIIANIE LT, knapsack BEDET LD

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

(ARSI D EHUE (xarg) & BAIBIEL (farg) ZIKLET.

#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 F/L", index=1i,type=binary); // ZEHKE

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

A

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] 1X 1,2, ... narg 72MDT, 1 %#5|<
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// 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 () ® 22— L L U il HHEIL
()} T DHERHY £T. SIMPLE DA 7 V=7 b (Set R Element) DHESIEL, T DH
FEON { } O TITWET. SimplelInitialize () &2 —/L¥$IZ 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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4.1.2FFNVERTAADa—) (VC++)

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 ()

{

// Ftﬁaﬂﬁ@if‘—§

int narg = 5;

double
double
double
double
double

aarg[5] =
carg[5] =
xargl[5];

barg = 20;

farg;

int errCode;

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

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

}

printf ("¥n");

I ERHITED knapsackSolve () EHERT AT A Numerical Optimizer T A 7 F Y &
Vo742t —REY2a—MERTEET. VCHDA=Za—D a7 b b [R
=K T w7 TuaTel NMIERE] 2R, RKOXHIczo7evy Ne@ERLET.

27 4I(F) ﬁﬁ(E) FR(V) ‘ JOTx 4 MP) LE}H‘(B) F){wH(D) Y—IUT)

Pl T W | 4 s 5ROEN().

Ja—23% THR - v | Y —=ZADEM(R)...

S = FUVEEDEM(W)...

g VU1—33> nuopty = BAFREDEMN(G)...

> LA di i FUWIAILE—(F)

il lnadmorkies D TRTOIFLEER(O)

| ';{1 useSolveQP 7OSTH 7> O—R(L)
VU1 —-2320DBAFT2/(S)
E85(F)...
A&—hFPwF FOTTH MNIHEQ) h
T T 47 MEEEBIZ(S)..

DN T VC+H+GUI D FEITHEIR ¢
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| 5w 2(0) [IIUT) T4 > EO(W) ALT(H)

v Vv

D > F2(W)
7/ (y JREE(S)
7/ (w072 U TRE(H) l}

3 TOLRCFZLYFP)...

BISHX)...

ROEH WP/ ONET.

errCode=0

errCode=0 b

errCode=0

errCode=0

errCode=0 b

errCode=0

()

errCode=0
errCode=0
errCode=0
errCode=0

errCode=0

b=26
b=27
b=28
b=29
b=30

1 obj=0 x= 00 0 0 0
2 obj=8 x= 01000
3 0bj=8 x= 01000
4 obj=8 x= 0100 0

5 obj=12 x= 0110 0
6 obj=14 x= 11 0 0 0

obj=25 x= 11111
obj=25 x= 11111
obj=25 x= 11111
obj=25 x= 11111
obj=25 x= 11111

BATT DI — 2L TS &V .

F5
Ctrl+F5

Ctri+Alt+E
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4.2UNIXJRT A 7TV (SIMPLE EF /L& FT A /A& 45HE L 72\ V)

4.2.1EFVERIANAOZR  (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(LERT 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++ OESNZHK 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 LTEBYDETOT, FREDBEDIEZIERLIEETVONEE 7 VT THLERD
VET.ZI9TDITEIITIT2TWVD LD ITHRMIC Simplelnitialize () &2 —/L LE T

4.2 2FFTNVHERTFANODa—) (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);

{1

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

int main ()
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//

// 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, &farg);

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");
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//

// SIMPLE 2MEEFLTW5D static Xy 7Z7D7 U7
//

SimpleClearBuffer();

return 0;

SIMPLE %Rtk L7 Fft & ZME585121%, secini() & SimpleInitialize ) % RS
ERBHOVET. ZITHE, 7T—F 77 A NVEHGFAETIC C++OEINCT — X ZHEL T
MIPsolve ZEHEMATHNETN, UTOLIICLTT—F 77 A NaFgrriTBIZ LD
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
A7V =7 NCHEIL4AHET (name) Z28Fo4 727 FexfinL, BEESRCHAAENET.

Bl ZITT—5 7 7 A4 LNIC
param = 2;
EWIHTRARHD &, LIk
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 MR L TWAREZT 4w I RNy 77DV YT HITIMGETT. Z0a—1L%2{To7-%
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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 EITRRADER L H#@LDOEST (UNIX)

T, ZOY 7 Na— K useSimple.cc,Mip.cc b — RE V2 —/LaERR L THELT
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 O
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



errCode=0
errCode=0
errCode=0
errCode=0
errCode=0

errCode=0

b=25
b=26
b=27
b=28
b=29
b=30

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

T = T = S = S Bt

T = T = S = S Bt

T = T = S = S Bt

T = T = S = S Bt

T = T = S = S Bt

55

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

AKETHNTLHDE SIMPLE IZX-> TR LEET A EZ T 075 L0O—EE L TRERET

ETT°. SPERHEEIEET V2 €T U 7 535 SIMPLE Crtild L E 7. RIZE DL H K

FHEET NVICKIGT D CH++D 7 T ABAERLET. 22— 7T A TIEED C++D T T AD
FTV =T NEEETHIEILEHST

. T — X DFEFIA T

. e oD FEAT

. B D HIHE DR E

. e T f P B S 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.

» VC++

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

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

4 [ loadmodule
ad SHEMKTFRER
¢+ driver.cpp
¢+ knapsack.cpp
.h] knapsack.h
¢+ main.cpp

» UNIX

UNIX fRCIX, SIMPLE OFETIERNDS C++D 7 T A AR LT, Zik

FHEE, Sy 7Y
v 7 RAEDTT AT U THRIEEAT

Fhex (RT7AN) BT 202/ LET.

Z7 AN

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

S oA ET—AE, AV E— I Ty N TF—A] IZHDHLEIHIC, —ED UNIX/Linux DT T 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.

VCH+iR T A 77 U ZBEVWD I X

UNIX T A 77V aEBHFEHNOHIX

BELL ZEW.

5.1VC++iiT7 A4 77 U (SIMPLE BT VIR NS 7 T A&/ L CRIAT 5 H60) ~

5.2UNIX T A 7 Z YV (SIMPLE EF Vit b 7 T A &4/ U TR 5 6]) ~
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5.1VC++f T4 75 U (SIMPLE EF VIR 2D 7 T X & AR L THIFT 5 4)
5.1.1 5/ (VC++)

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 XK 9 72 knapsack.smp EWVVH 7 7 A /MWIZRER S
nrbosLLET.

//
/) 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; YV SES S

D77 AN
(I AT A Numerical Optimizer DA A h— L) ¥samples¥app
WZHD zip 77 AT EHEENTWNWET.

5.1.2 genClass D —/b (VC++)

AIEOET MIZDOEETIE CH++THIHTE S TIEH D EHAMN. genClass &VVH a2+
YRFEMWT £#]T 5L, IS+ 527 7 AEE (knapsack.h) &7 7 203
(knapsack.cc) DHEVERINET.

WRON—VIZBHT 27 7 A VOBRERR LET. =2 —WTET, €7 Y 7 558 SIMPLE
EHAWTET AEBREITVY, genClass X~ TI/ T AOFEE R HEAERL, =2—V 70 s

IO FAOEEONE L —FIIEBRERT LT TS D A,



IhbENEFEVET. ETAEFATLIHEICE, 2o LTEREINEY TAES (H
knapsack.h) A 7NV —RKLT, V7 I9AFZ TV x) " eESLET. 2OV TAFT TV

FDALNREBRLTC, 2—FIFEEZD c++7 1277 A ([ knapsackSolve()) MBI DET

2T — 2 fif e AT (print (), dump () ) T DEAEN A[REIC 72D £ 7.

FATRROER ORI, EiFd E@Jﬁiﬁkéﬂf_772% BarvsSfnu, Vo7 LET. 2
9 LTAERESN SIMPLE O 7 7 AXfEITH, EMEITHRHATLIZENTEET. 272
L SIMPLE D7 J A5 FAT A2k V»>T, =2 —F DT a7 T L)L LGS
SimpleInitialize (), JLPE#IZ SimpleClearBuffer () R 5B AENFOHITMLE NS F
(24513 sSIMPLE 2V B ICHIH T 2 iR B sk Otk LRI LB L 72 0 E£9) .

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

\ a<w K

genClass

l ETFILDO L s a— LR

c++lc kb
7T AERR

(knapsackControl.cc)

(knapsack.cc, knapsack.h)

4
L
L
L 4
..
o > 2 F A K
[ 2

Numerical

Optimizer 74 77V
[ = A IS4 ]

A

FATIE A

AT AN
knapsackSolve ()

E‘W

genClass DEFNI DOS VA RyDTF a7 rinb
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> genClass knapsack.smp

L LFET. genClass 13T AT & Numerical Optimizer Nt TH=2—7 1 U T o
— T, ZOFTOLDITEFMNERENPMLELZRD ET. FEMZONTIIRIE S X T A
Numerical Optimizer/SIMPLE v == 7 /LZHBML T ZE V. AT knapsack. smp 12
%95 genClass DETHITT.

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

ZOBET I OBEF BT T VKN T 5 7 T AEF & FEEN genClass ZEE) L7 4L
IR S E .

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 OHFFEFEIZS L TEIEEZITO> a2 hr— LR &
(C++Da— ) O TEIEZATORNCLT A 7V — RTHMERHY £T. 7 7 ADFE
(knapsack.cc) ONFITEF 2 —FREHRT HLEILH Y AR, FATHEXNEERT 55

Z2—FDTa T TNIAL N AN VT T HRERDY £

YU a—33 Y nuoptvcapp PR Y =7 b

loadmodule

MNZDA L EZTz2—ABHNTTy 7Yy JEEMELS 70 /7 L TTH, genClass T
ARk S =923 (knapsack.cc) &7 T ADEF (knapsack.h) ZBML TWHET.

TIT—HEEXDY 7. AR ENTZ knapsack.cc 7 v Y= MIEIMT BHIIZ
knapsack.cpp SHEEFEZAEFE LTIV, 29 T2 LICXY, ve++D GUI DOFIC &
D, TOT77A NN C+H+DA—= R THD EBSND L HIT2 b £
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4 71 loadmodule

ad 91‘{*&#55{% genClass CHk ST 7 AL

¢+ driver.cpp ////////// (knapsack.cpp (¥ knapsack.cc
¢+ knapsack.cpp DLRTEEZT-HD)

] knapsack.h

¢+4] main.cpp

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
BRZIZZ B £

#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 FFA4 2\ (VC++)

TREZOETNAVEMRSPAD 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);

// CEBANENIMIEH DT —2I125-25.
b = barg; // ABTITZEDEEMRA
c.readD (narg, carg); // EHINE SIMPLE DA T Y=/ h~dD
a.readD (narg,aarqg); // EHIMNE SIMPLE DA T Y=/ kD

//
// 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
ITA I N—RTHRLERHY 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

AT OBICIIM T NAME .h DA 7 )b— RBMBZ 20 £
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);

DEIHIZEELTWEDT, O LAIO T & CRFRICES LEZTELAOE 7 V=7 b

// 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 LAY, required EWVWHIF—TU—RfEXTESL
eA 7Y =l FBHBUNEICTNET).

5.1.4 C++BBEN L OO L (VC++)

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

5 LN TEET.
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4 [71 loadmodule

b SHEMKTERE R
¢+ driver.cpp
¢+ knapsack.cpp
\h] knapsack.h
¢+ main.cpp
4 [ noClass
G SHEMETFRE R
¢+ main.cpp
¢+ noClass.cpp

[Fl—DH DN
FMATES

Fl—DA 57 x2—2R

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

%] nuoptvcapp - Microsoft Visual C++ 2010 Express
I7OUF) R|EE) FTRV) TOTIHNP) | BEILRB) F/(wH(D) Y-l
gl Gl | 4 s 25RO

4 UV—ZOBEM(R)...

VN TG —=,3 0 TR »

=S i FULEEOEMW)...

d YU1—23> ‘nuopty L EAFREDEM(G)..

b QAdl i FLLWIAILE—(F)

-' g'r:’:;;“;d“'e R IRTOT7VEERO)

71 useSolveQP Oz 70— R(L)

VU1—-33V0OBAF72/(S)
SE(F)...
AE—h7yF FOTTH MNIHEQ) I
TOT T4 MEFRME(S)...

DIUNNT VCH+GUT D E{THEIN :
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7/ I(D) | Y=IUT) D> FO(W) ALF(H)

D4 2 FI(W) > |
b 5 CwEIA(S) ES |
D T IR UTHEE((H) b Ctrl+F5
@ FOLRCFZEYFP)...

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

IT5E, a2V b noClass OH N EFRI—DOHIRELNET.

5.1.5VisualBasic L DFFUHL  (VC++)

FAT T VEAS % DLL ICT D & —f%IZ VisualBasic R EDT 7V r— g UINHRESZ b
NTEXFET. Y2V A1l IFER—® R4 L —F %o T DLL Z1E T 57 ay=zy
NS

a Zdll
> g SHEMKEREE

¢+ dlimain.cpp

¢+ driver.cpp

¢+ knapsack.cpp
\h] knapsack.h

DLL M AY O L7225 knapsackSolve() #2— LT H5NV—F U HEHRTHELTOL I
RVET. ZON—F I AT % knapsackSolve I[ZHEL T—ELZTM LW BIEEZITWE
R
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#include <windows.h>

#include <stdio.h>

// SIMPLE TEMI7- #HHELL 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

mE, WER RSB NDT—ELI—DAA VHEBTa— LT 50— FEY2—17 8Tk
R LD b, DLL T 22 L 2BEDLET. DLL DA A L DOES HIETEED
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.

TuYxs b dil] #28R%, vCt+D A =a—D [7ad =l b Dh [ RE— T v T 7
Rzl MIRE] ZIBOET.
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I7UF) |WEE) T|RV) TOSoNP) | BILKEB) F/(wH(D) Y—IUT)
iR 1= I .q %3 HSADEM(C)...

Ja—23Y THR - v | Y —ZOEM(R)...
S  FUVESOBMW)...
d VU1—23> nuopty Z BAFREDEMN(G)...
b ({8 dil i FUWIALE—(F)
{.: L°:gl':5‘;d“'e D TARTOIFILEER(O)
71 useSolveQP 702z 70— R(L)
YU1—33VOBRAF1(S)
SE5(F)...
A&F—h7yF FOTTH MNIHE(Q) N
T T /7 MEEEREES) .

W2, T7avxZ b A=a—5 [dll OEAR] 28T 3 &, DLL AMERINET.

ELREB) | F/wH(D) Y-IUT) D12 EIW) A
: Va1—33 208 R(B) F7 B
va—<32DYUELR(R) Ctri+Alt+F7
Va—3=2048—(C)
E dil oEILEU)
dil DU EILR(E)
dil »ZU—(N)
FOzz o bO#H() »
JCwF BILR(T)...
BRNR—Z17—(0)...

=

TiE, Tzl 7 LTETT S VBAIORELITWET. 2O DLL ZitMAATIEITT D
Yo TINT TV = a i
(BH T AT A Numerical Optimizer @A A h—/VHT) ¥samples¥app ICHD zip
T ANEMER LT-HICH D dll¥dllsample.xls
TY. (=7 z2HhicT5) C 2O vLT7 7 A NVEBE, VisualBasic =7 4 ¥ & H
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<&, Sheetl IZIFRD L D 72 a— FREPNTWET. ZHULY— MDD T —F iAo T
nuoptmain % 3I—/L 9% 23— K TY. FHREIL DLL Ot SATT RIEET 77 4 770t
ORETT Ny VT 23RIRT 5 & Z OBFTIZ DLL 2MER SN E 7). C++D int |3 VBA D Long
AZ, double | VBA @ Double HIZZENFNHRIELET.

Sheetl IZ@ENLHIT— R :
Private Sub execbutton Click()
ChDir ThisWorkbook.Path
Dim a () As Double
Dim c () As Double
Dim x() As Double
Dim n As Long
Dim obj As Double
n = Range ("B2")
ReDim a (n)
ReDim c (n)

ReDim x (n)

For i =1 Ton
a(i - 1) = Range("A3") .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

FITSHDICEK, V72790 EBRHVET. VT IVDOKETIL Excel 7 v 7
dllsample.xls ERIU 74V ZIZHD Release 7 A /NVZNIZ, dll.d1l BHIDHEITE
LSEELET. dll.d1l OBRHMEEET 25581, Modulel O MHEZTHELET.

DLL DES :

Declare Function nuoptmain Lib "Release¥dll.dll" Alias _
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" 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 — MRS TAREZ VE2MT & DLL OFEITHIThbNET. UTIEZZ0a— R&ffio
7Y r—3 g L OFETHITT.

el — dilsample.ds

] 77 LB REE FTW HA0 2RO v-LD TR0 eobid AJFE NUOPT
O

ZHERY|iBERY|o o |@ = 8z maw @, [msei Tz - i]===
i -
2 [ B [ © T o T £ T T & T 7 T 1T T 7T x T T
1 |AR
2 |fIRET 4 X 10
| 3 |EE 3 2 o 5 & ] j .
| 4 |2 g 2 1 1 1 3 o e — 3
| 5 EEAHO LR 15 RERFRIND
6 |#h —~
| 7| 0
| 8 | 24
| 9 | 1 o] 0 0 ] 1 1 1 1 0
10
11
| 12 | : 7////”
| 13 | RiE{EET _T\¥ﬁﬁy%ﬁ#g
14
15

5.1.6GUI TRIAN (ay br—ijl—F) °WINAPI 2F|HT5 (VC++)

smp ET/NT 7 AT

%$%%%% #include "C:¥mysrc¥myheader.h" %$%%%%
LWIHTTEREEDIZET NV Eay hr— L THIBIZZ DA V7 — R ThhET.
COMRERE D &, BIZIZTRD KL DT, WINAPI 2T VERTICHWAZ N TEET. K

DETIVIXIWINAPT (getdate) ZHWT, KA EERRTHHLDOTT.

//

// T8 e (BE{bDFAT RN EZFRRT D)
//

Variable x;

Variable y;

// BB

Objective cost (type=minimize);

cost = 180*x + 160*y;



/7 HilFd

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;

71
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5.2UNIXfRT7A 77V (SIMPLE B ViR H 7 7 A& AR L TR 5 H)
5.2.1 FIEOHE (UNIX)

WRON—=VICEET 57 7 A NVORBRER R LET. 2—HIXET, 7Y 7/ 558 SIMPLE
ERAHVWTET AR EZITWVWET. TETARRERTELD, TONEE .smp EWIHILETDT 7
AV (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 ZOET M LTT —HE ALY, RIBEHRLIZY (solve (), fiR%H
JIL72 Y (cout<<, print (), dump () ) " DEIEDAMEEIC 22 D £

FATRROEROBICIE, BIFEBBER SN FRFEELa L (L, Vo7 LET. 2
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).



SIMPLE (2 X %

T L ER

(model.smp 7 7 A /L)

L

o< R

genClass

./

HHL AT L
Numerical
Optimizer

FA477Y

DN

cC++lc kb
7T AERR

(model.cc,model.h)

T
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ETFILDO L s a— LR

(modelControl.cc)

L4
L4
L4
L4
L
L4
L4
L4
2

[ :VNKW-UV7]

v/ -

=W T A

2—PFA4TFY
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5.2.2 ZREEREDOH  (UNIX)

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

QP.smp 3H VY .

1. B0 (UNIX)

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=(i,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 DOiL#E) (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
BEZ AR ANZ R LT ET .

2
F
(D)

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

QPControl.cc IV ha—LFfpEHF 7L

77 ADEFR (QP.h) 1%, T OKBFERBEICR L TEEEZITI) 2 ba— P& (C++
Da—R) ORTERIEZITIRNCSTA L 7 — R TA3MERH Y £T. 7 5 2D FHE (Qp. co)
OWNFITEF 2 —FNERT HLEEH 0 AN, EITEREELT 2B Ic2—Y DT n s Z
BZar R s Vo 7T HMERBY 7.

3. ETANLOMBEOAR, KiE, H  (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



76

//
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 TiX 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 E WO ETINRBICKIST DI 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 ZfE 3 2FRITITNT 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 47 ¥ = 7 MIxT 5D &AL [FERICATRETT .
U dES

gqp.f.print();

gqp.x.print () ;

gp.constr.print();

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

T 74NV NEETIXES 21T O A THEBMIZRE(LOFATRITONET. A7 > 3 Dk
& (options.noDefaultSolve = 1) (2L - T, HEWIZHREEILOEITIH I THON D D %I
THZENHRETT D, TOHEITIE

gp.solve();

ELTHICRZFER 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 AN EGRHFZANTR Yy 77 ICEZTBLLERH Y £,
ZDOFEIZON Tk LET.

KRIBOD &,

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

EITH &I Lo TC, % C++DOEFNEZFEXH L TWET. SIMPLE TIE—&IZ

(SIMPLE A7 ¥ =7 b) .val.dump
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Lk TAT V=7 Pl EESHT LR TEET.

4, TETN~DOT—HX AJ) (UNIX)

FBT AT —Z RET D THIEE

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

WD oD £

5. T—X%77A/VOFIH (UNIX)

useClass.cc TlX, QP.smp PT —%# (Parameter) DFREIL 0 DFETITH Z & & HiE
ELTVWET. ZOBBIE, SOZDT—FNOY AT AFT V=l FEAERT DRI A A >
BHIC L > TCT =2 77 AN EFHHA ATy 7 7 ICEZXTBIMERDD 7.

T EmtRATITI

readData (FILE* fp, char* filename);

RAHFHEEa—LLET. fp X C D stdio.h TESENTWDE T 7 A /UHEEIKT,
AT =B 7 7 A NVZHIELET. T2 R APAEND L, T ONENRLEH ANy 7 71
TN ENFET. T HHEAIARITEY KT Z EMTE E T, UseClass.cc D main() FFe
EOFDOWRD a— NIE, FFOH LI E LTEX BN 7 7 A Va2 TN Tatmr A THEAAN Y 7
2 ET.

B

71



79

//
// 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;

MEITINTZERET, 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=2l MTIE, ZO0OFT V2l FOLRTER CARINBEBIFRICEZHNET.

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 TERLSIES .
IEAES
Parameter a;
WO R EET T ODET /L Ml.smp,M2.smp BH Y, TNNLERINTZY T ADM )
EMAT 22 —F
System M1 ml;

System M2 m2;

NHHELET.
AN
a = 2;

LNDF T A LR ERATRETIOa— FEEFTE L, ml,n2 WHIC a - 2
PR SNET
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5.2.3Fy 7Yy 7EEOET IV (C++DOBEFINDHDT —FRE) (UNIX)

useClass.cc TlEH DU E D knapsack.smp EWHIETAAEZFRBALTCWETN, Z0F
TNDT =2 C++DEEFINOT —HZ AN L THWET. ZOGEEITITET NV ORIRIZZEE 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.

il

// knapsack.smp OFIHHLHOT =% 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++ OBEHNZHEA DT =212 52%.
b = 121; // ABFIFEOEERA
c.readD (10, cary); // BANEL readdD ZHND.
a.readD(10,aary); // BANEL readd ZHND.

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

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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AIED X D12 SIMPLE D7 T Ak a2—¥ 707 T ANLRIHAT IR EEZRB k-
BIVERDHY £7.
RIN simpleControl ZMEUN LTV 5 useClass.cc DA A E55 T,

#1i

nclude "simple.h" // BRI TE

void simpleControl () ;

//
//
//
//

A A BT

int main(int argc,char** argv)

{

// SIMPLE WEIOMHHL (ZFUT WD THHAE)

SimpleInitialize();

//
// SIMPLE B TRl SN7=7 — X Zwide
// (T 7 ANADBFEPEE26ND 6D LT 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 (TXTOHBE L AT A Numerical Optimizer BIEDIBRZIT H
BiZ)

SimpleInitialize();
AT ERTSLENRD D £, ZHEMNRSTOITIE,
#include "simple.h"

EVINYH T ANDA T N— RPMETT. 728, XTHNEEDT-DIZ string.h O
A I N— R&EITRIYEE, #include <string.h> |X #include "simple.h" XY Hi{iZ
LT D MERH D £9.

FATE 2B 51213

HHTL2ET VT 7 ANNDBERISNTZY 7 ADTFEE (QP.cc ITHHSTDHH D)
BB AT A Numerical Optimizer DT A 75V

a—YTIa I NI T LHNERDY £

%D SimpleClearBuffer ()X SIMPLE PMRFLTWAARX T 4 v I X T7DI T
EATOMATY. ZOa—VETol kL, a— A&7 IRNCER LIV /e D SIMPLE 47
V7 FORNELSRTLZ LT TE R R0V, e 20 EFAE Y S#EHEZHO T2
EMTEET.

WIFAAL 7 77 ANVDONE (—H8) TT. FATFVIEXZDAAL I T 7 A LT LIB" LWV HE
BITERSHTVET.

UseClass.cc TlE, QP.smp OM, knapsack.smp EWIOETFTAEZHEHLTNEIDT, =
NoH%FE7, genClass ICAJ), £ &2 QP.cc, knapsack.cc % useClass.cc & UV
7 LTWET.



QP.cc : QP.smp # *.smp M5 Y —AR&EARKT BHHEH]

genClass $*.smp

knapsack.cc : knapsack.smp

genClass $*.smp

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

85
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5.2.5 EITRRADOER L H@LDOEST  (UNIX)

T, Yo7 Va—FK useClass DA — FEV 22— LA ER L TEITLTAHAELLD.

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 BAIESE (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
/7 (%)
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
x[2]1=0.121212
constr[1]=-0.927273



constr[2]=-0.309091
constr[3]=2

x[ 1] =
x (QP) :
[ 1] 9.3%4e-01 [

** QP is solved **

9.394e-01 x|

2]

2] =

1.212e-01

TR BHAIESEL (1/2 name="obj")

BT HilF (2/2)

MSI Numerical Optimizer x.x.Xx,

PROBLEM NAME
NUMBER OF VARIABLES
(#INTEGER/DISCRETE)
NUMBER OF FUNCTIONS
PROBLEM TYPE

METHOD

/7 (FfTES)

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

x (knapsack) :

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

Mathematical Systems Inc.

0.000e+00
1.000e+00
1.000e+00

** knapsack is solved **

System QP dgp;

System knapsack knap(c,a,b);

1.212e-01

Copyright

(C)

87

1991-20xx NTT DATA

knapsack
10

10

2

MAXIMIZATION

SIMPLEX

OPTIMAL

242
31

1.76716579%e-16

[ 3]
[ 7]

0.01

solver.sol

0.000e+00 [ 4]
1.000e+00 [ 8]

0.000e+00
1.000e+00

FIZEF NI S AT A Numerical Optimizer O ORMEICEHTHA v E—TT
7.
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ELTAMINMBEICOWTIRIZREPTHOILTWD Z Enbn £3. BEOEK DK
(NUMBER_OF_VARIABLES) <°HHIBI D fE (VALUE_OF _OBJECTVE) 2415 Z LN TE £
P> A7 A Numerical Optimizer DOAEWEH HORNEFIZHO W TITHHE T X T A

Numerical Optimizer/SIMPLE ¥ ==7 /L& ZEZ XL,

5.2.6 TDOMMOEIE (UNIX)

SHUCH AR RIS OV T 0 MRS LE LS, BT

o P AT I Numerical Optimizer D/NT A —HX EfEET A.
o FECOWIIEZ R ET 5.
¢ fRE NSNS T r—~ v NTHIRI, 77 AVHIT 5.

72 EDEE D SIMPLE OFCIR & [FERIZATRE T . LR TIX I HIZ DWW T BRI L E
9. I AT A Numerical Optimizer D/XT A—H ZFET HITIE, BHED .smp DFC
& L RRRIC

options./ NT7 A —F%4 = _;

EWVSa—REHALET. HIXIXEE T AT A Numerical Optimizer DIEHEH 1%
il AR Y el

options.outputMode = “silent”;

ELET. F, TN MO ENDI BT AT A Numerical Optimizer DKL RN
— bk *.sol OHNEMHIT HITIX

options.outfilename = “ NULL ”;

LHRELET. HlziE, useClass.cc THED I HITEL &,

void simpleControl ()

{
// BEL AT A Numerical Optimizer DAEAEH Jj% i,
options.outputMode = "silent";
// BE AT A Numerical Optimizer DR 7 A LD H 7% i)

options.outfilename = " NULL ";



int len;

int* ind;

int 1i;

89
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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] DFIHHEOKE

DEICLTHVET. 2L, 7740 MBETHE qp £ EF LIBRT, MIMIEORE
179 BICRIATTOAT LEVETOT, ZREMH L, BICRIAIR AT 5 L9 1cLELE D
WKDOEHTLET.

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

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

BEEHOFTRTOaryR—32 MIE CHHMEEZ R ET 572 EOLGEIZIE, ETVOHOELESR
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 OEIZEFIZHOWNT 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{LIINLTWNHZDH T

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

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

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

DX MNNRELNFET (AERDOFEKXT simple fprintf (fp,..); & TIUIEED 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/
G EERELEOVMEZRIG LD LTWETR, 20 X5 RIGAEITHERY — WOV TR
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, KRR E LTUTR 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]);

ELEEDLREL, ZHERFOENMFIRE LY 7.
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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 7V =/ MIRETHLEWNWIHIZ LT, AHT—EHOEEITIE, double 721X

int OEZZDFEF

Parameter b;

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

CRATEETE, REMTONTEREOFT 7TV =7 FEERIING —KITHL AT
readD & W) FHE HEWVET. readD IT—#%IZ Cc DEZFINS SIMPLE DA 7 V=7 M ERT
THEDDOY =T, KEODLHIRT IV r—ya U EGEORICEILSFIRENET. MO 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.

// BB
double cont[27]={1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7,

2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,
3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7,
4.1, 4.2, 4.3, 4.4, 4.5, 4.6};

Set al (name="al"); Element il (set=al);

Parameter pl (index=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 RITHHIT —H

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

EEES T A AR TN E T BEOMMEOREEZIT > TH LR LIZWIGE
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

EFIUE, ENLARNCER LT2E T /TR 2 KENTT O ET.
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6.4 C DEFI~DEEZHL

BAET 2 FHEENRITIT O OIE, KRFELTZRERZ c++ DRSO TGS 2T, %
TALA TV MZX LT dump () &W ) P& 2B L 7. loadmodule B =7 k
@ driver.cpp (UNIX iR Cld useClass.cc) Tl

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);

-G)
len: ind,data O#E I
ind: A>T v 7 ALFHORES| (£ X len)
data: 7T — X KK (KX len)
T9. data[0],datall],. ICiX¥RS ind[0], ind] INENENFIE L TWET. T —

ZOWONEIEA T > 7 A% Y — K~ LTZBEO B RIEE (iﬁ(%@ia/\ XHNE, SCFRIDOSEIC
ITREEIR) L7220, Zo%HE, AT —HZiEreadD ICE > TRHESNTWVWAHDT, 7T —X W
WX % knapx ITITFEFNRITHEDBRESND ZEMRIESNET. 2D, driver.cpp
(UNIX WL ClX useClass.cc) CTldA v T v 7 A2 BB WTEY ORINIEEZZREL TWET.
7%, ind,data IZXHST HHEIBUY dump N CHEFR SN A T2 h 2 —/V L7l TR D 0 B8
BHVET. ANT—lH WRFORNAT V=7 8) FRE 1 0F7Y=7 F (RFOMHEE L

TIEXNVICFHINEESNET) & UTHEERIC dump THAGT 5 2 N TEET03, B Fht
X & LT double #iKT asDouble () & W) FHENH 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 TEROIKE
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 (EFR T p) 136 L TORNMNTEE DOET LN TORA & RBRICHERE
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
KBHNZEZN 72 DT, LRTORENFED Z LI ZTHEELSEI 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 THRELIENTA=ENEZONET . FIZITETVLOT N TY X L% PRIEICHRET
L%,

nuoptParam param;

param.method = “simplex”;

LEXET.
nuoptParam 7 7 ATRETE BT A =KL, 7 V7 ik 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 DT A4 7 Z VL DEEEIT>TT7A4 77 Y (\LIB), HDHWE DLL 21EkT 55
B, V=7 FOREETILENRHY £, LIFTIE, Visual Studio 2010 725
P AT L Numerical Optimizer ZFIHTAHBRATOLEOH LR EERITLET.

£, 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 LE T, Bl EEIchHDarRRy 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 ]

UEDHRET, YVa—valrNOTRTOTrY=7 bR 64 By hFavxy MERIZAR
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 -
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