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CORF2AYMNTIE, Bi#L2TFTEYAML—T 3 Y% U T, Numerical Optimizer' & #4587 1 7
T L OHKE T fFH L £, Windows MUTIZ VisualC++® IDE*Z FIH L 72612 Hlv 3. 47 o
775 EDMEEFFEIIERELTITT,

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

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

(%) SIMPLE ®E 7 )Vitih % P & Otk L THAT 2 (54 %5)

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

(7) ®Ji{#1% Numerical Optimizer Z/8 70 77 A L LT 7B A CTRE§ 2 HETY. 7ot
ARBR T —F DR VMY I ==~y FHBH Y T, EE - TNy JI3RIESHTT.

(7) Ao (1) () (=) &, w3 d Numerical Optimizer # 74 77V & LTCY 7L, €D
Rz AT 2 TT.

(£) & LP, MILP, QP IJJ8F %% SIMPLE # At S T ICHHOMME o TR HETT. &
HWTREH FI2, WU TTF— % ZEERICERTLHLENTESET.

(7) (=) 1w hd SIMPLE 243 2 HEETT. (V) 1d (=) X DI T9 A%, Numerical Optimizer
DIATFZIN) Y7 ENTVETUT T LAEERTHREIC—OOMELIR) 2B TEEEA. (1)
EFMESR B ) 925, HBOMELZ —>DIRTT 7T A THRIET S Z LA HETT. 72
7L, —#8® UNIX/Linux B3 TIid (=) OFikeHR—-FLTEY) TLA.

Numerical Optimizer DX &3 > /N1 Z (CBT 5 CFER

BC++ * VC++:

5 Hr DO Numerical Optimizerld, LTFD 3 234 FICH L CTEAFISW2LTEY TEA.

e Borland C++ 5.5 (V12X § JEXFIE)

e Microsoft Visual C++ 6.0(V16 & D JEXSIE)

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

e Microsoft Visual Studio 2005 (V17 & 1 FEXFIE)

e Microsoft Visual Studio 2008 (V19 & D JEXFJE)

e Microsoft Visual Studio 2010 (V22 & 1 FExFics)

B, Wea 3, T AEHRICO & £ L Cld, https://www.msi.co.jp/nuopt/products/

[ Numerical Optimizer| {Z2& £ LC, V15 FTICHLF L TI#EHE [NUOPT] LA & BB WA LET.
2Microsoft Visual Studio 2017 \ZFEDOWTHH L 5.
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2 F1E [FLBIC

spec_table.html # ZE 72 & W,

o VC++
THIVY

(Numerical Optimizer P4 ¥ A b — VI5T) \samples\app

DFELTFDzip 7 7 ANVBHY T3
e app_VS2012.zip (VS2012 Hl)
e app_VS2013.zip (VS2013 H)
e app_VS2015.zip (VS2015 JH)
e app_VS2017.zip (VS2017 Hi)
e app_VS2019.zip (VS2019 HI)
3B, 77 4 )V ® Numerical Optimizer D 4 ~ Ak — IV I5F1d 32bit it Windows TH iLiX

C:\Program Files\Mathematical Systems Inc\NUOPT
64bit Hit Windows T 11T
C:\Program Files (x86)\Mathematical Systems Inc\NUOPT

o TVET.

9, TR, T In Liczip 77 A VERRHELET. B, OSDEEICL-T
XYY TN OGN E ZARMERI 2D, B LT+ VFIZIa =L T 5% v TIVOMRH -
FATRTHUENHY 7.

WMH TR L, VC++DV Y2 — 3/ Thb

nuoptvcapp.sln

BHY ET.
SOV a—Ya  YRAKIRUTO 42070y bsdhh 9

[l YUa1-23 ‘nuoptveapp’ (4 FOSTIH)

B[Rl dll
b [%l loadmodule
o [% noClass

B [% useSolveQP

Ihoo7uy ey b3 EDBETHHTLZETHICHIELTWET. Kv=a2 7V THIE LT
W2 DR EEETEFETCH L ROF v Ty 7 BETT.

EH x €01} (ies)
HigB% kAL ) e,

i€S
I e Dlaxi<b

i€S
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1.2 ETREBICEINDHD 3

S DEFRIZT 0 - 1 LD DY, $MIEHRHP—A, SEOHMEKEZRILT 2 L 0») HET
T COMERRET SDILERT— I3,

HIBIEDORE ¢;, RN OB a;, KR D 43010 b

ERDEY. COMEERBCLEV) TTI =Y a & EROMA ZHETITVWET.

BEN vti—rI5vrT2—1

DR =27 VIZEE EMTW S5 NEIE Windows M, UNIX/Linux i3k T3
Windows it T Numerical Optimizer D A >~ A k — JVIFIZ 64bit T ¥ 734 5 & @R L 724561F, Win32
TRV FRERGAL Y TR Y 2y MEBRICEESTZLENH Y T, EEOFEIIOWTI,
[ 7.1 Microsoft Visual Studio 72 ¥ = 7 FO&E | Z#ZM LT 723w, F72, Numerical Optimizer ® A
YA D= VERZER L 723 231 Z EANRERCHI T 2 a Y 30 IRz > TwE T L, IEHICH
ELERA. LTRALI VL FEHNTL2ZE W

UNIX/Linux 22T [SIMPLE ®E F VLl 205 7 5 A & AR L CHMT 5 hi] 38R
FoTRIHHEZNZWEENRTSwE T, M2 & % L TId Numerical Optimizer R — b
(nuopt-support@msi.co.jp) F T ZHHE < 723 .

B samscasnsso

W70 7T A DR RAT) 72O DFEFERICRIRPEENET. —HERRICL > TRELRT 74
WL T

oA VI N—=FT 74N (Gl L TLE) :

userapp/include/*.h Numerical Optimizer DA ~ 7 )V — K7 7 £ v

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

userapp/lib/libnuopt_Mx.1ib Numerical Optimizer 7 4 77V (VC++hiX)
SAMPLES/app/ VC++WHH v 771 L2 MY

e UNIX/Linux fi7 £ 75 1) &4~ 7 (UNIX/Linux B CTO Y ¥ 7 IO BRI

userapp/lib/libnuopt_unix.a Numerical Optimizer 7 4 77" (UNIX/Linux hix)
userapp/nuoptunixapp UNIX/Linux Y > 7 V74 L7 Y

CDOITATII)OAEKR LT — FEY 2 — )V Numerical Optimizer 54 ¥ A =V ENTW 5 B
B COREEL, BIfESM1E Numerical Optimizer (ZHE U £ 9.
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EEX 515

F1E [FLBIC

LI RUDAE

S FA 77V ORIV T4 L7 ) TY. DTFAZ0—%ETT.

e VC++

nuoptvcapp.sln
useSolveQP.cpp
useSolveQP/qp312.txt
useSolveQP/qp312I.txt
useSolveQP/knapsack.txt
useSolveQP/hs23.txt
useSolveQP/useSolveQP.vcxproj
d11/d1l.vcxproj
dll/dllsamples.xls
loadmodule/loadmodule.vcxproj]
noClass/noClass.vcxproj
noClass.cpp

knapsack.smp

knapsack.cc

knapsack.h
knapsackControl.cc

main.cpp

driver.cpp

dllmain.cpp

e UNIX

VC++DV ) 2— 3 v

solvelP, solveQP Z WA ¥ TN x4 »
useSolveQP.cpp T —% 1
useSolveQP.cpp 7 —% 2
useSolveQP.cpp HT— 4% 3
useSolveQP.cpp HH7—% 4

Ty b7 74NV
A A

dll #0347V Excel 7' 7
Tayxz 7 M7 74N

Tavxzy M7 74N

ETNVORR L FET DL RV YTV
IFGAL VI —T 2 —ATAMNET WV
genClass (2L ) HEJE S N7z r T ADFELE
genClass (Z & ) HEJAER S oAy ¥ —
knapsack ® I ¥ B — VI
knapsackSolve D X £ ~

knapsackSolve D N7 A /N

dil DA A ¥

makefile
useSolveQP.cc
qp312.txt
knapsack.txt
useClass.cc
QP.smp
gp312.dat
knapsack.smp
useSimple.cc

MIP.cc

W27V D makefile
solveQP Z WA Y T X 4 »
useSolveQP.cc H7—#% 1

solvelP,

useSolveQP.cc H7—% 2

723 AMCLIF Y TIVAL Y
IFGAAL Y =T 2 —ATAMNETIVI
QP.smp 7 — %

IFGAAL VI —T 2 —ATAMETIL2

SIMPLE O E 5V itk # Fofs X o |l
SIMPLE @& 7 )Ltk & Fofe & O I EEEE

1|

p={111
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DY TNVRAAL
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1.4 SIMPLE D175 - XI MVISRATI 10 b CHRICEDIBEDERR 5

m SIMPLE D173l - NI MLISAATY 1 MeCHEICE 3 ES0EES

AN EREE e RE 2 SRS 22 B85, SIMPLE O € 7VELRIZ BV CTRFRTS SymmetricMatrix /1751
Matrix /N7 M Vector RED SIMPLE D7 5 A4 7V =7 M &MHTA5EICIZEIIE LT

#include "simpleMatrix.h"

LR

using namespace SimpleMatrix;

ORCBRAPVEEL 22 ) 3. 72721, Windows BEEIZB VT [5.1.2 genClass DI — )V | ZET I/
HFIITRR T 2 HEEH ) TEA.

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






-5

W7 et X TikEHEd 2 Bl

Numerical Optimizer Z4/Hif 7' 10 277 & L3ifE$ 5 /7L LT, %913 Numerical Optimizer #7) % 92
TR E LTER L, A7 e s 7 20007 a2 CRHTA2HZMALEST. T—FDAMII
T7ANERLTATVET. COFERAND 7 7 4 VALHPL 702 ZREOF —/S—~ v F3D 1)
¥ %%, Numerical Optimizer £ /M7 10 275 LAV L TV B DT, RENEZ 5728 S IZHEK DY)
DHTDESHT, FELLTVEV) Ay bAH ) T, FIZEROF — N =~y FHRHEIC % D
BiarehoeTid, KLIEZEHTL5Z L2 B0l 7.

N SIMPLE €7 V7 7 4 v
data.dat knapsack.smp
B 1 % TR >
Numerical Optimizer
FEATEA
Wwh7z 74w

result.txt

BN =anstor

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

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

W) SEBOFy Ty ZERRETS. UTICaxry F7ary 7 s ECEITEXZERT 560
ZR L E A, FEHICD W TlE Numerical Optimizer/SIMPLE ¥ = 2. 7 )V % & 728,

knapsack.smp

//

/Ty Ty JEE
//

Set S;

Element i(set=S);

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



8 F28 FTEAZFERU TR TOLATEET 56

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

Parameter a(index=i);

Parameter b;

Objective obj(type=maximize) ;

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

solve(); // K%

/1 FEROT 74V

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

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

Yelse{

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

o VC++

prompt> mknuopt.bat knapsack.smp

e UNIX

prompt% mknuopt knapsack.smp

RN 37055600

Numerical Optimizer Fh75 &5l 70t A & L CGEE§ 2D T, BT s I 229K T 5707 7 3
VIUEELTRINT O A ERETALEIENTELHDOTHIUIMTHRHNFEA. ZZTIEC
FEE Java B WA T 75 L of] (Windows i) /R L E 9.

ZZTIE, EFTVOb (HHlIFRNO ER) ICHYETL57—7 %2 10530 T TENLTHDELFEL &
WO Tl X 2 ERLET.

MR 7a 75 a6 (C 53k, Windows hit)

exeLoopC.c

=

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



2.2 HERTOTS LOA)

//

// Numerical Optimizer TR ZH TR L LT
/] FATTHH (c ik

//

#include <stdio.h>

#include <stdlib.h>

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

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

int main(void)

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

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

ret = system("knapsack.exe data.dat"); // Bl 7Ot R & L Ty

read(n, x, obj, "result.txt"); // W17 — 7 OFA AR

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

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

return O;

/1 AT — 5 OFE %

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

{
int i;
FILEx fp = fopen(input, "w");

fprintf(fp, "a=\n");

for(i = 0; i < nj; i++)

SIMPLE #&f&i~ =217 )b

MRS NTT FT—FHIEVRT I



10 F28 FTEAZFERU TR TOLATEET 56

fprintf (fp, "[kd] %f\n", i+1, alil);
fprintf(fp, ";\nb = %f;\nc=\n", b);
for(i = 0; i < nj; i++)

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

fclose(fp);

/1 WHT =& DA
void read(int n, int* x, double* obj, const char* output)
{
int i;
char buf [256];
FILE* fp = fopen(output, "r");
fgets(buf, 256, fp);
sscanf (buf, "%1f", obj);
i=0;
while(fgets(buf, 256, fp) != NULL){
sscanf (buf, "%d", x+i);
i++;
}
fclose(fp);

MW7 a 75 4 6) (Java, Windows i)

exeLooplJ.java

//
// Numerical Optimizer TR Z 70 R & LTHETTLH (Java)
//

import java.io.*;

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

int n = 5;

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

double[] obj = new double[1];

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



2.2 HERTOTS LOA)

for(double b = 1; b <= 30; b++){
int ret = 1;
try{
write(n, a, b, c, "data.dat"); // ATIVERK
ret = execute("knapsack.exe","data.dat"); // Bl 7 0t AEH
read(n, x, obj, "result.txt"); // HJIFEAIAA
}catch(I0Exception e){
e.printStackTrace();
}
System.out.print("ret = "+ret+", b = "+b+", obj = "+obj[0]+", x =");
for(int i = 0; i < nj; i++)
System.out.print(" "+x[i]);

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

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

e.printStackTrace();

11

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



12 F28 FTEAZFERU TR TOLATEET 56

}
return(p.exitValue());

}

/7 WHEEA X v B

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

x[i1] = Integer.valueOf (br.readLine());

br.close();

fr.close();

CEift, Java EHL L DBNIB VT D write BIFL (XY v ) %%EFL T, Numerical Optimizer ™~
ANT—=5%7740E LTHILTWET. Numerical Optimizer N\ODANT7 7 A VDT +—=< v |k
\Z2WTCIE, Numerical Optimizer/SIMPLE ¥ = 2. 7 )V % T& i { 728\,

C EiliDPITIL system B Z i T, Java DB TIid ProcessBuilder %> 72 execute AV v F%&
5 7% L C Numerical Optimizer ZTERZ 70 2L LTEBLTWET. ZOF, write % (X
Vv R) oA T—% 7 74 )Vdata.dat 25| 5E LTHBZTWET.

Numerical Optimizer FATRULKMAHER (x & obj) % result.txt IS L FT. CEili, Java &
LEH0BNZBVTD read B (XY v F) %% L T, Numerical Optimizer @ KR % Gt A AT
WET.

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



solvelP, solveQP ZFNFNC++D T4 751 TT. solvelPd (BEEE) FILH W &% X5
ETHDITH L, solveqP i (REER) WKEHEIMESL (REEKTIEZ V) kA& ZkE
HREEZNRELTET ROKXESHLTLEZEW),

BEDESE solvelP solveQP
RO & [ O O

IR A RO AT i ] O O
KT R x O

IR AR R i ] X O
TR AT & Ok E R R X O
TREFA S RGBT RETEE < X

MERKROIERICERLEN TV L LD E L, ZHRLHHRIR O ETERLRBATHZ C++DHH & L
THEEFBICHD 3. ANWOBIZEFY V7 SiEdHVvIEA.
o (RAEE) HIETHME (solveLP H3XFIL)

w/ME - kAL ch-xj j=LlL-,m
J
i=1-.n
%'ﬁ"‘ CU; > ZA,"J".X]' chi
7 j:l,...’m
bujZ)Cijlj j=1,---,m
(xj€2) (el

(RAEE) ZREHmHE - ZkE# & B#E (solveqp 253IE)

_ g 1 =1,---,m
w/ME - KA ch'xj"'_ZQj,k'xj'xk
. 2 £ k=1,---,m
J ik ’
i=1, n
1 )
M Cui2ZAi,j'xj+EZQlj',k‘xj'kaCli Jj=L-m
- .k
/ g k=1,---,m
buijijlj j=1, ,m
(x]'EZ) (JGI)

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



14 £ 3% S4J5U solvelLP, solveQP

XN oL

PT255 4 75 ) B solvelP, solveQP DIFH LIERTT. "=0"1Z C++DEFEDF 7 + )V M55
(BT R 5 18) 2R LTV E T, solvelP I FHBFETMFIEL 2\ & &, ivtype L%, solveQP
WD IROEDDAEAE L vk X, nQCelem UMEZ FNEFN—FE L TEMBT LI ENTETT.
O LERIEANY =7 74V

nuolf.h

WKEEINTWET. TOANY ¥ 7 7 £ )Vid Numerical Optimizer 7 4 75 1) @ include 7 7 1 )V D REE
it
(Windows hR) :

(Numerical Optimizer MDA ¥ A b —)V¥5HT) \userapp\include
(UNIX k) :
(Numerical Optimizer MDA ¥ A b — I V¥5FT) /userapp/include

W2HY F9. 3B, nuolf.h|lid NAMESPACE NUOPT integer &\ 9 BUASEH PN TV E 9778, int BU7Z
EEZTOWREEWTHED ) THA.
e solvelP

solveLP DU H LR

nuoptResultx*
solvelP
(
nuoptParam* options
,int n,int m
,int minimize
,doublex x0
,double* bL,double* bU,int* ibL,int* ibU
,doublex* cL,double* cU,int* icL,int* icU
,double* objL
,int nAelem,int* irowA,int* jcolA,doublex* a
/] DB RAAFAE L R Wi —8 L CEm T HE
,int* ivtype = 0
,int* pri =0
,int* dir = 0

,int* until = 0

,double* upc = 0

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



3.2 JL—FUiLHR 15

,double* dpc = 0
);

e solveQP

solveQP DV H LR

nuoptResult*
solveQP
(
nuoptParam* options
,int n,int m
,int minimize
,doublex*x x0
,doublex bL,double* bU,int* ibL,int* ibU
,doublex cL,double* cU,int* icL,int* icU
,double* objL
,int nAelem,int* irowA,int* jcolA,doublex* a
,int nQelem,int* irowQ,int* jcolQ,doublex q
/7 DR EHIR RO RO DAL L 2 W a—5G L CTEAME T hE
,int nQCelem = 0,int* ifunQC = O,int* irowQC = O,int* jcolQC = 0O
,double* qc = 0
/1 D BB RHDAFAL L 2 W a—8 L CE M HE

,int* ivtype = 0

,int* pri = 0
,int* dir = 0

,int* until = 0

1]
o

,double* upc

1]
o

,double* dpc
);

so0lveQP 1% solvelP DIEFEZ HATHE Y, solveQP TLIRDIEDIREZ TXTIHET 5 &, solvelP
LRl—ofREL 2D 9.

| 32 Pl

solvelP, solveQP DFIHOEMIZILBEL TV Fd. LETEIIBOMEHEZITVET.

3.2.1 REZEFICHDDLDHD (solvelLP, solveQP &)

nuoptParam* options  Numerical Optimizer DREHIH ST A —% (0 F7 4V })

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



16 £ 3% S4J5U solvelLP, solveQP

int n B ORI

int m sl o (&, AEXE5T)

int minimize HMELEI DT T FEF  &AME, 0 &ARAL)
doublex x0 BROPME (K ' n)

doublex bL EROTFHERZ PV (&S in)

doublex bU RO EBRRZ MV (EE tn)

intx* ibL BROTHROAH (K& o, F DY, 0:%L)
intx ibU EROLBOFER (S n, FF:HY, 0:%L)
doublex cL HF RO TR MV (BS 'm)

doublex cU filF XD EBRXZ PV (BE im)

intx* icL HRXOTHROLEE (BES 'n, FF:HY, 0: L)
int* icU HfRO EROEGH (BE m, HEF:HY, 0:%L)

Z Z TR T H51%E solvelP, solveQP (LT, W UEKZEL T, HADO5]EIE Numerical
Optimizer ORIAFIH/NT A =5 % 525D DTTA, 0TI LA TETT. ZOYEFITIF/IT A —
FELTT 74NV POREZH VD LW FIRICZR) ¥, @HIET 740 FTHED ) TEAD,
INT A =5 DIFERAT) I,

nuoptParam myparam;
myparam.method = "asqp"; // KXV v FOfRE

solveQP (&myparam, .. .);

DX HIZLT, myparam D X ¥ N (JEARID/8F A —FITHYT5) IflEZHEEL T, solveQP IZT N
VAZELFET. iHfllid [6.8Numerical Optimizer + 7> 3 ¥ | 2 M 723w,

RO FETFRBEE L2 WEEIZE, ST 5 ibL F203ibUD I v B —F > M2 0L ET. #l
Zi3n = 3OPET

x <1

2<x3<3

EV) ETFRZRITLLEIIIKRO I ) ITHEL L.

EEH DT bL bU ibL ibU

0 0 1% ol o
1 FE 1 0 0 LAt
2 2 3 oAt o LAt

C++ TRAEHIDIRTIZ0IELE N TTDOT, 1 FHOEEUIRF 0 OBIIHE L E . Wylo [T
Bl eFEpNGIEEINE . [0S L) 5t o UADOEEOETY. H#HRIZonT

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

ZROMEE, BIOFEXHREERE TRE —HI LT LI TEILE Y. ibl, ibU, icL,
icU DT NULL RA Y 7 2 EFT I EVPHFEINTET. ZO5E, TXT0 MM S N-EH %
ETOLFEUERICRD 5.

WHEIC RIS S % x0 ICNULL RA ¥ 2 ET e TEET. 2O WIPMHEIET 7 + v b
DLDOEHND LV ERIZZR D 7.

3.2.2 BEHEDIChhbHBBED (solvelP, solveQP &)

double* objL HIWBE B OMIEE S (KX tn)
int nhelem MR OBREATHIOIHZEFEK

intx* irowA FFEEZDOITTHE ST (FX :nhelem)
int* jeoldh  FEFEFEOHIFHS (KS ! nhelem)
doublex a FEHFEFZOME (EX : nhelem)

2 THI G1ED solvelP, solveQP T LEMKAZRH 3. objL X HMBEKOKILE
ch FX;
j
D I LET.
R RDOBREBATINIEFEFZ DAL 2 £, FUIEFEHRLZ O ELS X 725E121E, T bR
PWOENE Y. FEFEZEOLMZ 1B ) OFTTHR LY. Fliidntelen=4 DL X,

Y DT irowA jcolA a

0 1 2 23
1 1 3 1.8
2 2 1 0.5
3 1 3 0.2
DEHTHZBE
o 23 20
“los o 0}

5272201200 FT Az IZonTIET25 25N TwWADTHl (1.840.2=2.0) IS FF).
FEHEEFZOEMIAE IMTETT.

3.2.3 ESEBHETERIEICHDHLDBD (solvelLP, solveQP L& : —iFAEEEH])

int* ivtype ZHOFER] (X 1n, 0:dfE, 1:%8% 2:45)
int* pri NULL R4 v ¥ &2&E LT

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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int* dir NULL B4 v ¥ &#&E LT
int* until NULL &S Y% 2% 2L T
double* upc NULL KA ¥ Z#iE LET
doublex dpc NULL B4 ¥ ¥ #&EL ¢

FIE ivtype ZEBOMG 252 5 X7 VT, ROBEREZFHHLIT.

0 - R
1 — OB
2 NAFYEH (0F/2F1)

ivtype HfK% NULL KA ¥ ¥ 12§55 L T RTOEHDPERER TH D L VI e L M UEKRE 7%
D £9. until X Numerical Optimizer V15 X Y BEIL SN F L7z T, NULLKA »¥IZLE9. F7-,
pri, dir, upc, dpc {& Numerical Optimizer V20 & D BEIL SN F L 72D T, NULL KA Y FIZLE 5.
BPERDHAE L 2 WHEIZIE, ivtype UIBEDG I Z §RTABT L E3TEET (—1EHK).

3.24 HWEHDOITROEZFCHHhHDED (solveQP Ddr)

int nQelem HIBERD Ny LITHIDIFEER

int* irow  HMBEBO~N Y 275017 %H S (RS : nQelem)

int* jeolQ  HMBEDO~N v 2175 OFFK5 (K S : nQelem)
doublex q HIBEE DO~y v THIOEFELZOfE (E S : nQelem)

Z BT -5 80T H B S D IR D ERG DR EATH] (v EAT5))
1
EZQj,k'xj'xk
I

D Q;; 52 F Y. HIRNOREATY & ARICRFEROAZ G2 7. HEDITIHIFIRNOHRE
TR ERRTY. FFEROLTEI 1MV OFTTHEAET. LirL, HWEEBDA Y LTI
BATHICTHDH 2 2Rt LTWETOT, T=AHTOREFERE G 25 LHIFIC E=MA05 5
R722EWCRD (ZOBBFEL) L) mITERLTLZE W,

P aES
15

5 7
LWV IR 2 EFKT H72DIZIE nQelem = 3L LT

B DT irowQ jcolQ g
0 1 1 1
IR =D
( 1 2 1 5 —> N
H2lZkiihb.
2 2 2 7

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

BEA DI irowQ jcolQ g
0 1 1 1
[RIFREC T =40 D
1 1 2 5 '—P
{ N N N ; Bz722 2% 5.

FLEBEREEZEZ OG22 Z0OMPWENEFET. > T nQelem=4 & LT

KK DOFR T irowQ jcolQ
0 1 1

q
1

1 1 2 5 RSy b

2 2 1 5 SNTLE).

3 2 2 7

LT 5L, FOT=AMTOEEZL5 25 ERFICE=AT7d5 27212 b ) Al (#
DOFELFEL) I2&-T

1 10

10 7

FEFLZEICRDVETOTITEELZSV, T FEREZOKMWIEFIEETT
nQelem=0 &35 &, HIBEBIC RO HPHFIEL LV DO LMENTT. TOHEICIE irowq,
jcolQ, qlEF T RTNULLKA ¥ ¥ L g5 ENTEET.

3.25 HIHWXDOTROEZICHHDHDED (solveQP D, —FAEIEA])

int nQCelem MHIFIK DN v LITHIDIEF LI

intx ifunQC MK ON Y LITHIOIFEZE DG T 2 H#F 5 (KE : nQCelem)
intx irowQc  HIHRNON Y LITH D7 FHF S (S nQCelem)

int* jeolqC XDy LITHIDOFIF S (KE @ nQCelem)

double* qc HHRKDON Y ITHOFEZEEFZOfE (KE : nQCelem)

TS DB IHCTHIF O RS
éZwafm ( EHBROE D)
Jik
DRREATH] (v £ATH]) OB
Q'
25257, FBEHL, 20OHBEFVIBTLHYROFTOAEZGZET
Bz 12, HEHRX 1, 20T ROESBEFENFER

4 3 d_s 2
3 6| 2 3

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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THh5H5E121E nQCelem = 6 & LT

BHIDFTF  ifunQC  irowQC jcolQC qc

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

Lk LET. MR 1 BEVoFSTRELET. 2 MHOEFEZOLTD 116F ) 0F
FTTHELTT.

HRRONY B F R TH S 2 L 2Rt L LTWBOT, HWEBOANY 75 EHEL T=
FERGOHFEFE G 2 5 LA E=MF D 52722 812% % (ZOMBEL) &) EHIANE
HangEd. £/, BWBEBO KGOy LR UL, H—0EFEREP_OU L5260
L EMBOENE Y.

FFEROMMIEE LT ETT.

nQCelem=0 & ¥ 5 &, HIHKICKOTHVHFEL ZVDOLRINTT. £OHEITIE ifunqd,
irowQC, jcolQC, qc FTRXTNULL RA ¥ ¥ &5 L TEET.

HRIR D RO DAAE L 2 WA 21, nQCelen 20 5 UED T B Z §RTEMT H I EATE
9.

326 HAEIST—AXvtE—I

solvelP, solveQP DIV fi& LT, nuoptResult L)+ 7V 27 DR Y FIRDFET. 2D
FTV 27 bOXYNZFERHRIZOCTOMHEPM ST TS, AR X 2 /NZBUT 0
DTY. ZOXYNOFHOFNIKIETHZT 54~ 73— F useSolveQP.cpp(.cc) & TE < 72
S, ZOAT Tl MIFHTEI— FNTHK (delete) THLENHD 7.

int errorCode(); IJ—3—F
char* errorMessage(); IT—RAyt—7
double optValue(Q); R E Al

double VarVal(int i); i HOZEHOMH

double VarDual (int i); i ZHDOZED dual
double FuncVal(int i); i & H offlf ol
double FuncDual(int i); 17 HDHHID dual ff

FRTi 3 HHROL U F 7 ATTR, 0BT N THLZ LIZTHEELZSIW (RUDOZEE

#2350 %FH).
IJ—3—F&xF—RXv+t—IX Numerical Optimizer XKD H D L [{] LT . [ Numerical Optimizer/

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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SIMPLE X =27 V| Off§k A # T 728w, F72, solvelP, solveQPFHNDITS— & LT, 5l
BOFFRFEWHA — =05 ) T35, THIZ 15105 165D T — FHEFIHIE L E93. FRIZDT
DEBHTTY.

a—F EE
151 n S0 LLF
152 m HVE

153 ZHOTF (bL) 25ER (bu) L HHKEW
154 HRROTH (cL) ATER (cu) LhdKREW
155 nhelenm 784

156 irowh D3 ¥ R—% ¥ b OHiPAHNE

157 jcolA DI VR —% ¥ + OHiPAANE

158 nQelem A8

159 irowQ D3I ¥ AR — A ¥ b OHEPHAH L

160 jeolQ M I ¥ AR —% » b OHPHANE L

161 nQCelem 7%

162 ifunQC O I ¥R —A ¥ b OHiPHAE KL
163 irowQC DI ¥ R—F ¥ + OFEPHAE L
164 jcolQC DI ¥ R—% ¥ b OHiPHAHNE L
165 ivtype O #iPHA%E L

I —Xyt—UlF

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

DEHZ, EBEOTF—FIZAL I DFHELWEREZZATVET.

EERncs5i
BAZEBRBEIZ MM S LTV 5 useSolveQP.cpp(.cc) i solvelP, solveQP ZFIH T AHH > 7L TT.

POIERTHE 2 5, solvelP 7, IRGTHIMEZ 5, solveQP ZIFWNE .
e VC++

EE
PBETIX, o IV EHWEZFIConTEIRTWEY. mAEDTEIIC, 9, Bflivoa
UL TG ERERLTLIZE W, 7k

%NUOPT%\samples\app

(%NUOPT%!X Numerical ~Optimizer ® 4 ¥ A b — V ¥ By, 72 & 2 I¥ C:\Program

Files\Mathematical Systems Inc\nuopt)

3Numerical Optimizer V18 *5 I — FHEEHFELEHEE 42 ) £ L7

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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25

e app_VS2012.zip (VS2012 )

e app_VS2013.zip (VS2013 J{)

e app_VS2015.zip (VS2015 J)

e app_VS2017.zip (VS2017 Hl)

e app_VS2019.zip (VS2019 fl)
DL, BENOIT UL FIEETIZODOXEMLTIMHMHLZS Y. &8, ¥Y Y OFRE
W&o Tidzip 7 7 A VDB BN H ZALMERPBENTDRMTE LN EBITIVET
DY HEIHFEALMERDEDH 27+ VFIEBLTLEZE W, F/2, a4 5L7uvyzy
PG LT RWEgE, V77— M VLT —PEETLEVET.

V1) 2 —3 3 ¥ nuoptvcapp D7 HY =7 b
useSolveQP

MDAV F T2 —A%HWTLP, QP % 7u s g ABTY

poem SR
b g ABEEER
B+ useSclveQPcopp

» Windows * UNIX #£3#
useSolveQP.cpp(.cc) & solvelP, solveQP X FIH T 54 ¥ FIVT, 1 DD main KD AN S
DET. U—FEV2—VOFIHHTEHRZONLT 7 A VHLMEOT— ¥ 2 5iAhildk, Tk
solvelP, solveQP (2P L 3. ZIROIEH % <, #IEFMEEZ 51F solvelP %, HIUIL solveqP
ZIFET. UTRZ20707 7 A0HMTT.
useSolveQP.cpp(.cc)

//
//  solveqp OFIFH]
//
#include "nuoIf.h" // WAZH.
int main(int argc, char*x argv)
{
int n;
int m;
ifstream inputFile(argv[1]); // H—REVa—-VO5[¥x 77 A V4LT 5

inputFile >> n >> m ;

(rhrig)

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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nuoptResult* gpres = 0;
nuoptParam myParam;
if ( nQelem || nQCelem ) { // 2 IRDIREDH 5 7 & solveQP & I — )V
gpres = solveQP(&myParam
,n,m
,minimize
,x0
,bL,bU,ibL,ibU
,cL,cU,icL,icU
,0bjL
,nAelem,irowA, jcolA,a
,nQelem,irowQ, jcolQ,q
,nQCelem, ifunQC,irowQC, jcolQC,qc

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

} else {// 2 IRDBRBD 2D 7% 5 solvelP & I — )b
gpres = solveLP(&myParam
,0,m
,minimize
,x0
,bL,bU,ibL,ibU
,cL,cU,icL,icU
,objL
,nAelem,irowh, jcolA,a

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

if ( gpres—>errorCode() ) {
printf("error in solveQP code = %d, message = %s\n"
,qpres->errorCode () ,qpres—>errorMessage());
fflush(stdout);
exit(1);
} else {
printf ("optimalValue = %17.10e\n",qpres->optValue());
printf ("X:\n");
for (i =0 ; i<mn; ++i ) {

printf (" [%3d] %10.3e ",i+1,qpres->VarVal(i));

23
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if ( (i+1) % 4 ==0) {

printf ("\n");

}

printf ("\n");

printf ("F:\n");

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

printf("\n");

printf("\n");

delete qgpres;
delete [] bL;
delete [] bU;
delete [] ibL;

delete [] ibU;

(120%)
}

ROXIFy Ty 7EEERET.

K xi€{0,1} (€S)
Hrypa% (mK1b) Z Cixi,

ieS
il SE4as Z aix; <b

ieS

HIBEOREL .  c=@2 12 45 5 2 61 89 32 47 18)
fil# D1k - a=(39 13 68 15 10 20 31 15 41 16)
fil# 48 - b =121

ZN% solvelP THE L I121E, — MR OMILFTHEFE

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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w/AME - RAL ch-xj j=1-,m
J
S i=1,,n
7|<'ﬁ: CuiZZAi,j'ijCli )
J J=5
ijZXijlj j:1,~--,m
(xj€Z jel

DI OMEZ RIS L, $4abb

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

cu = (121)

cl = (-o0)

A=(39 13 68 15 10 20 31 15 41 16)
xj €{0,1} N4 FVER)

EFTNITE N EDDAD FF. useSolveQP.cpp(.cc) DANTZ 7 A NELTIDOT—¥ 2FKI L7z
DHRT 74V
(VC++hR) :

(Numerical Optimizer MDA ¥ A b — V) \samples\app (& 5 zip 7 7 4 NV Z R L 72+
\Z@ % useSolveQP\knapsack.txt

(UNIX ER) :
(Numerical Optimizer D4 ¥ A b —)V¥HT) /userapp/nuoptunixapp/knapsack. txt

<

| 34 B
BT, ¥ 7NV I— F useSolveQP DFEATEY 2 —NV2ER L TETLTAEL L.
e VC++
7Yz b [useSolveQP] # IR, VC++D A2 —D [Fal 7 M O [AF—b T v T
Tayrr MIERE] #BY, 7 FaERLTT. %3 useSolveQP DI [Release]
WKRELTH) 9.

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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FOSIIMP) | EWFE)  FT0)  F-LM) Y-LM FAMS) BN PUEIW) ALTH)

| A YUa-yaveES-Fuk Windows 7/§97i— ~ | 51 _
k 3 :EIJ —
? zﬂﬂ;“‘;m? YUa-y3y T370-5-
g I3AMT-K@).. Ctrl+Shift+X
|- @B
B UY-ADEMR).. @ _| © g |ﬁ[
YYa-3y IFAT0-5- O (Cirl+)
1 HLWERDEMW)... Ctrl+Shift+A " y . P
Y-t ! T
0 FEOEE0BEMG). Shift=Alt+A . @d”" nuoptveapp 7
B HLWIILE-(R b [l loadmodule
I [ noClass

B FATOIAIESTO)
FOYTI M FYO-F(L)
Ya-2avOEAFTA(S)
BET-IN-AIS-EET
BET-IN-AI5-EIUT
SE0EMR)...
EEEHY-FA0EMC)...
AF-+FyF FOUTIBREA)
JTOYI) M REEER(S)...

b %] useSolveQP

o

WMNT TENVFR] A=2—55 [useSolveQP DY JL K| :

EILEE) | FdO) F-LM) Y-IM FAMS)  SERN) 24EIMW)  ALT(H)

Fe

PURESE VI NG Ctrl+Shift+B
YUa-ZavOUEILFR)

Ya-23aun7U-2(0)

Y- OREBIOISL T-98-R Tr{ I EEET S

YYa-&3y IT9AT0-5-
RE-[o-=am| k-

YUa-43y TTATO-5- DIEE (Curl+:)

YU1-2 3V TI-FAIFEETY) Alt=F11

useSolveQP MEILF(L) |} kel YY1~2/32 ‘nuoptveapp’ (4 J0HI7H
b dll

useSolveQP DYEILFE) &l

I [ loadmodule
I [ noClass
b %] useSolveQP

useSolveQP D7U-2(N)
useSolveQP TI-F4FEETT(A)

% BT 5 & useSolveQP.cpp A3T » 734 )b, Numerical Optimizer D 74 771V &) v 7 3T,
FATEY 2 — )V D useSolveQP.exe DMEM SN FEF. 5% & LT knapsack.txt 525 £ 912
[Fuyzz ] = [Fuxs4 | - [HE7Tax74 ] - [FNy 7| OBEET, a2~y Fj]
¥ 12 [knapsack.txt] & AJJL 9.

useSolveQP FO/T1 M-3

BE(C: | FI717(Release) ~ | TIubIA-L(P): | FIT1T(Win32)
4 EFTO/NF1 EZEFT T/ v~
%ﬁ O-A)l Windows T/ —
Tty
VC++ FALIH)
b CfC++
11—
i TN '
b XML RFAVR T3+ | 27 bz
b IS5 Filui-nES EE)
S T =E

DONWT [FN9F | A=ma—b
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T AO) | F-LM) Y-WT FAMS)  4HRIN v

- 42 R bl
T57199AC) *
P T TOERG F5
P T TELTEREMH) Ctrl+F5
@ /{IA-T VA FOTPA5—(F).. Alt+F2

EFATT B L, FATRERIORY 4 ¥ FupHn, ZOPIZUTO L) RINIME5NE T, solvelP

Aa— VSN TSI ET.

[About Numerical Optimizer]

MSI Numerical Optimizer x.x.x (with GLOBAL module)
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with Netlib BLAS>

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

[Problem and Algorithm]

<<wcsp tabu search begin>>
number of column singleton : O
number of column selection : O

Modify coefficients

SIMPLE #&f&i~ =217 )b

PROBLEM_NAME anon.LP
NUMBER_OF _VARIABLES 10
(#INTEGER/DISCRETE) 10
NUMBER_OF _FUNCTIONS 2
PROBLEM_TYPE MAXIMIZATION
METHOD SIMPLEX
[Progress]
<preprocess begin>......... <preprocess end>
<iteration begin>
Coefficient Statistics (after scaling)
Coefficient range [min,max] : [4.47e-01,3.04e+00]
RHS and bounds [min,max] : [1.00e+00,5.41e+00]
Objective [min,max] : [5.67e-02,2.52e+00]
#sol upper lower gap(%) time(s) 1list mem(MB)
#1 -1e+50 -0 100.000 0.0 0 10 sol: init

MRS NTT FT—FHIEVRT I
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<preprocess begin>..<preprocess end>
preprocessing time: 0.002(s)

<iteration begin>

--- TryCount = 1 -—-

# random seed = 1

(hard/soft) penalty= 19/194, time= 0.00(s)
<greedyupdate begin>......... <greedyupdate end>
greedyupdate time= 0(s)

-—— End Phase-I iteration ---
(hard/soft) penalty= 0/273, time= 0.00(s), iteration= 2
(hard/soft) penalty= 0/217, time= 0.00(s), iteration= 53
(hard/soft) penalty= 0/173, time= 0.00(s), iteration= 60

(hard/soft) penalty= 0/126, time= 0.00(s), iteration= 61

o O o o o

(hard/soft) penalty= 0/124, time= 0.01(s), iteration= 70

(hard/soft) penalty= 0/112, time= 0.01(s), iteration= 71

(hard/soft) penalty= 0/111, time= 0.01(s), iteration= 590
# (hard/soft) penalty= 0/111

# cpu time = 0.01/0.01(s)

# iteration = 590/1000

<iteration end>

# (hard/soft) = 0/111

# iteration = 1000

# time = 0.01 (s), succ =1

<<wcsp tabu search end>>

#2 -1e+50 242 100.000 0.0 0 10

<iteration end>

[Result]

STATUS OPTIMAL
VALUE_QOF_OBJECTIVE 242
SIMPLEX_PIVOT_COUNT 0
PARTTAL_PROBLEM_COUNT 1
ELAPSED_TIME(sec.) 0.03
SOLUTION_FILE solver.sol

optimalValue = 2.4200000000e+02

sol: wcsp

MRS NTT FT—FHIEVRT I
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X:

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

F:

[ 1] 1.210e+02

C:\app\x64\Release\useSolveQP.exe (7Tt A 17024) X, I—F 0 2o THRTLZE
L7z
COTA Y FTEBLHICE, EEOF—2ZML TS L L.

221572 N%513 Numerical Optimizer 2* 5 ORFICEI$ 5 1T, BIEOZEE DR (NUMBER_OF _
VARIABLES) X HIYPBI¥t Ml (VALUE_OF_OBJECTIVE) % %154 Z &ASCE 3. Numerical Optimizer
DOFEHREH T DTV TUE [Numerical Optimizer/SIMPLE ¥ == 7V | (Fiff) % ZE L 728w,

Numerical Optimizer ® {77 % #3212 1%,

nuoptParam myParam; // H &

ELT, "IRXA=FZHFLIZODL,

myParam.outputMode = "silent";

ELET. 72, 774V b THIJIE NS Numerical Optimizer DKEL R — b THLHE7 71 )V
solver.sol DI & HIHI$ 5121

myParam.outfilename = "_NULL_";

HEL, solveQP() DIMDGFE LTHL 9. useSolveQP.cpp(.cc) DUTDI XY M %&
WaE, ZOEIC7% Y, Numerical Optimizer 2* H D WA ST, useSolveQp ST %
FIROMRIHR Y F7.

HAEMHT 56

nuoptParam myParam;
// Numerical Optimizer DI &7 7 4 VDM 2§ 5.
myParam.outputMode = "silent";
myParam.outfilename = "_NULL_";
if ( nQelem || nQCelem ) { // 2 IRDIZREDIH H D7 5 solveQP
gpres = solve(QP(&myParam

,0,Mm

HUPENV P AZ2 =05
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30 £ 3% S4J5U solvelLP, solveQP

T AO) | F-LM) Y-WT FAMS)  4HRIN v

- 42 R bl
T57199AC) *
P T TOERG F5
P T TELTEREMH) Ctrl+F5
@ /{IA-T VA FOTPA5—(F).. Alt+F2

L3 hHE, TN NVPHBICETINTT.
e UNIX

Prompt} make useSolveQP

&£ 3% &, useSolveQP.cc W82 ¥ /3 A ), Numerical Optimizer D 7 4 75 &) 7 3T
useSolveQP AMEM SN T F. 5§18 & LT knapsack.txt ¥ 52 CUO—FET 2 —VE2FITLET.
wKiE, Fv 7y 7 BEICHIET % knapsack.txt Z CORETETL2L EDOMNTT.

Prompt’% ./useSolveQP knapsack.txt

optimalValue = 2.4200000000e+002

1] 1.000e+000 [ 2] 0.000e+000 [ 3] 0.000e+000 [ 4] 0.000e+000

5] 0.000e+000 [ 6] 1.000e+000 [ 7] 1.000e+000 [ 8] 1.000e+000
9] 0.000e+000 [ 10] 1.000e+000

e Y e T

[ 1] 1.210e+002

prompt

e Windows * UNIX 3@
knapsack.txt & [[{] AT HI® useSolveQP.cpp(.cc) DA 7 7 4 Vv
(VC++hR) :

(Numerical Optimizer M4 ¥ A b — V) \samples\app (2dH 5 zip 7 7 4 V& o L
72H1ZdH % useSolveQP\gp312.txt

(UNIX KR) :

(Numerical Optimizer MDA ¥ A b — I V¥5HT) /userapp/qp312.txt

o) ET. ZO7F—FIZRETHRET

SIMPLE #&f&i~ =217 )b BB NTT -8B T L
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31

= =) 1 Jj=1,m
w/ME - Kb ch-x,-+—ZQj‘k~x,-~xk
- T24 ' k=1.---
J (k) s ,m
i=1,---,n
1 .
FSi CuiZZAi,j'xj"'EZQ;’k'xj'kaCli j=1-,m
j ik
J J k=1,---.m
buj > xj > bl; j=1,--,m
(x;€Z jel)

EVHENT, ROLHICTHELZDDITHIGL 3. 225, 3HlHoMET, fiHiciz=K

DIHIEDH Y TEA.

c=(=3 1
Q:[ll 0],Qi=o
0 22
cu = (1000 1000 1000)
d=(-1 -2 2)
-1 0l
A=]|-02 -1
21
bu=(1 2)
bl=(0 0)

(VC++hR) :
VC++DGUIT [7uy =7 M = [f&E] = [Ty 7| 7T, [FTur7 2055 %

qp312.txt

ELTHUETLTATLZE N,
(UNIX kR) :

prompt% ./useSolveQP qp312.txt

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

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

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

RDOT—% (Windows RO &) :
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32 £ 3% S4J5U solvelLP, solveQP

(Numerical Optimizer M4 ¥ A b —)V35/T) \samples\app (2d % zip 7 7 4 V& MRS L 721
5 useSolveQP\gp312I.txt

13 2 ORETHEEOL T E MR A Tl R, BHEREVIHITREEZ DT 2D T, RO
BEtHPEE 2D F9. ThEANELTHEITTLE

optimalValue = 2.5000000000e+000
X:

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

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

D) BEFBIEINTT.
E5I1Z, ROT—F (Windows LD A ) :

(Numerical Optimizer @4 ¥ A b — VI ) \samples\app (CdH 5 zip 7 7 4 V& R L 72112
b % useSolveQP\hs23.txt

RO PIZ R EINLMEE R D ET. B, ZOTF—FI13[1] D No.23 itk L7z
LbOTHY, ROLIH) GBI LET.

c=(0 0

2 0
0o 2
le() O,Q2=2 O,Q3:18 O,Q4=2 0,Q5=OO
0 0 0 2 0 2 0 0 0 2
cu=(co 00 00 00 ©00)

cd=1 1 9 0 0

1 1
0 O
A=l0 0
0 -1
-1 0
bu = (50 50)
bl =(-50 -50)

Ihae ANELTETTRE

optimalValue = 2.0000000009e+000
X:
[ 1] 1.000e+000 [ 2] 1.000e+000
F:
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[ 1] 2.000e+000 [ 2] 2.000e+000 [ 3] 1.000e+001 [ 4] 2.133e-010
[ 5] 2.133e-010

DX BN INET.
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ik Ll

KETHNTADIESIMPLEIZ L > CRB LAZEFVE SO Y T A0—#HE LTINS HiETT
COFEFIRED 7 T A% LT 57k & A THifE T3 %% Numerical Optimizer D7 A4 77 U A%, Y
YIENTWE TSI AERTRHIFIC—DDOMEOAR LPERTELRVEVHHIRED Y T3

o VC++

R
PIBETIE, oy V2 HWLFETICOWTEIN T E Y. SR, T3, Bfivoa
YA TERIERLTLES W, U7

%NUOPT%\samples\app

(%NUOPT%!Z Numerical Optimizer ® 4 ¥ A b — V¥ ir, 72 & 2 ¥ C:\Program
Files\Mathematical Systems Inc\nuopt)
WZH5b

e app_VS2012.zip (VS2012 H)

e app_VS2013.zip (VS2013 JH)

e app_VS2015.zip (VS2015 1)

e app_VS2017.zip (VS2017 Ji)

e app_VS2019.zip (VS2019 Hl)
DL, BHOI L, FITEGTLHOREHLTIFHLZI V. B, Y Y ORE
WX oTidzip 77 A VDB ZHFTICE ZAAMERPENT-ORHATE LW ENRTIVET
DYHERIEZ ARV D L7+ VTIRBL TS, £z, ayfe7uyzy
FABELTORWEE, VY727 VL —pAELTLEVET.

V) 2—3 3 ¥ nuoptvcapp D7 H Y =7 b
noClass

BARTHFEHINT 57077 L6TY.

n SE
= AEBRTFRR
++ main.cpp

A

*++ nolClass.cpp

e UNIX
ZOBNIHIRT B DH, T A
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36 £4% SIMPLE EFILE RSN\ ZDEELIELE]

(Numerical Optimizer @A ¥ A b — V) /userapp/nuoptunixapp
/useSimple.cc

/MIP.cc

<7

VC++iF 4 75 ) # BEVD T
41VC++|F 4 751 (SIMPLE EFINE FI A4 NE405 L WHE) -~
UNIX S A 75 & BVl

42 UNIX i F 4 75 (SIMPLE EF IV & K4 NZ4500E L) ~

BiEA L 723,

m VC++EiS 4TS5 (SIMPLE EFILE RS A INESE L IEULE)

4.1.1 EFIFERSA)\DECc (VC++)

ZO7uY 7 FTldnoClass.cpp £V V—AT 7 A VIZETNEETNVEFHT 2 FHe X A5
HEZXZAEFNTWET. noClass.cpp Tl knapsackSolve & W ZHTOFH X2 ERLTVET.
DFEHFEIATILLT, Fv T4y 7 EEOEF VO

Parameter a(index=i);
Parameter b;

Parameter c(index=i);

WY 257 —% (aarg, barg, carg) ®525%L

Variable x(index=i);

WAL T 2 EHUE (xarg) & HWBE (farg) ZBL 9.
noClass.cpp

#include "simple.h"

//
/) F Ty 7R (EFVORREETESEEL W)
//

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

,double* xarg,doublex* farg)

//

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



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

/] ¥ AT A OREAL.
//
SimpleInitialize();
{

Set S;

Element i(set=S);

IntegerVariable x(name="{%EX% kL' index=i,type=binary); // KL
Parameter c(name="flif",index=1);

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

Parameter b(name="FFZAEE");

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

/! BT — 5 2 RE
a.readD(narg,aarg) ;
b = barg;

c.readD(narg,carg) ;

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

// Numerical Optimizer 2*5 DHRBILFER T 7 4 IV .s01 D
/1 R DRGE

// options.outfilename = "nuoptout";

/1 .sol D7 7 A VI 2 P 2 A 121K & 5 123
options.outfilename = "_NULL_";

/7 W% B %

options.outputMode = "silent";

// EEALDELT

solve();

/] x DNEH c++DBHNZ Y 7

int lenx;
int* indx;
doublex* valx;

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

37
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38 £4% SIMPLE EFILE RSN\ ZDEELIELE]

if ( lenx != narg) {

return 99; // x[i] DFEBEO R E M narg L B0 b (F—F I XFEH D)

/1 FIBUSRGE

int it;

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

// BRBIEAE DR E

xfarg = result.optValue;

// indx,valx (& dump WEBCHMIEIZ allocate SN 5D T free LTHL.
delete [] indx;
delete [] valx;

}

// Numerical Optimizer DT — I — F%iRT.

return result.errorCode;

DA VE T 2= AERCAEE, EFMITU YT AEKRTIDIRTERT S ENMRETT. 2%
HRRITER L 72N I 5 FTICZDETIMEMINTW L 2 L4 ) £3. Simplelnitialize() ®
a—)V X)L, SimpleClearBuffer() ® I — L X ) ANEHEIR{ }TL K AXEHH Y 3. SIMPLE
DF 7T xr b (Set X Element) DEF X, O YO TITWEF. SimpleInitialize()
ZI—VEFTICSIMPLEDF 7Y =27 P2 EELTHHAT S, Hvid 2 oGl D4 T SIMPLE @
3TV VEESTHLEENRLI L) FT.

412 EFIWHRESA/NDI—IL (VC++)

K& knapsackSolve & C++ T L TWA AL Y v—F V& LET. T2TlE, F2EE
FRIZFw 7y |8

HIUBEEORE . c=6 8 4 3 4)
TR R0 a=(4 2 3 6 7)

OEBHFFO LRMEEZ 1205 30 DB CTE» T L) 2MEEZEZET. CoVv—Frd7adcs b

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



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

noClass IZBIEINTWE T,

main.cpp

#include <stdio.h>

// main() O TIA— NV HEcfbFhi s (Rt 1777)

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

void main()

{

/] WEDOT—%

int narg = 5;

double aargl5] = {4,2,3,6,7};
double cargl5] = {6,8,4,3,4};
double xargl[5];

double barg = 20;

double farg;

int errCode;

// varg X ZAL S ¥ 72 D5 knapsackSolve X #E DR L I—VT 5
int ib;
for ( ib = 1 ; ib <= 30; ++ib ) {
barg = (double) ib;
errCode = knapsackSolve(narg,aarg,barg,carg,xarg,&farg);
printf ("errCode=%d b=lg obj=%g ",errCode,barg,farg);
printf (" x= ");
int 1i;
for (i =0 ; i < narg ; ++i ) {
printf("%1.0f ",xarglil);
}
printf ("\n");

N EHITHD knapsackSolve() & Numerical Optimizer D74 77 &) v 7 §5L0—FET 22—
VWIMERTEET. VC++DA =2 = [TV M 25 [RAF— T v 7 70V x s MIRE]
Y, ROLHCZo7adcs bERIRLET.

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



40

JOUzIMP) | ELEE)  Fedm)

i
"

Fooo & B

o

L RESTE W) E:E R S
HSADEC)...

554 2 -F(Z)...

- ADEN(R)...
FLVE R DEW...
EEDEBDEMG)...
FLW AR
FRTDTPANERTO)
JOUII 07 YO-F(L)
YUa-3V DB AFYS)
EBF-9K-2 I5-E5T
BEFT-§/-2 I5-80UF
SEOENMR)...
EEFEAH-FA0EMO...
ZH— b7 T FOUTT MIERE(A)

i h LM ERIE O

NTIIATLET

£4% SIMPLE EFILE RSN\ ZDEELIELE]

F-LM)  Y-lM FANS)  HEN) DqVEOW) ALTH) it
Windows T/{yi - ~ | M

Ya-43y I7A70-5-

Cirl+Shift+X . .
@E- - a@| s

YUa-%3y I7370-5- MiEE (Ctrl+:)

Cirl+Shift+4 = 1 - o
) fal YU1-23Y 'nuoptvcapp' (4 70T

Shift+Alt+A b FE dil

b [ loadmodule

P ¥ noClass

I [ useSolveQP

FIu7D | F-AM) Y-M FANS) RN

>
S
i
aﬁ

P4 EIW)

F57499A(C)

Tt T DERA(S) F5

T TELTEEH) Cirl+F5
IRTA-XA TDJJ"/i—[F)...b Alg+F2
FOERCFHYF(P)... Ctrl+Alt+P

Fanba=i1tL M 8 el an

T5E, ROL) LMD HONET.

errCode=0 b=1 obj=0 x= 00000
errCode=0 b=2 obj=8 x=01000
errCode=0 b=3 obj=8 x= 01000
errCode=0 b=4
errCode=0 b=5 obj=12 x= 01100
errCode=0 b=6 obj=14 x=11 000

(rprg)

errCode=0 b=26 obj=25 x=1

errCode=0 b=27 obj=25 x=1

errCode=0 b=28 obj=25 x=1

errCode=0 b=29 obj=25 x= 1

errCode=0 b=30 obj=25 x=1

C:\app\x64\Release\noClass.exe (7 Ht A 10156) (&, I—F 0 2o THRTLE L7
OV Y FYEMLESICIE 1E

obj=8 x=01000

1

1

111

BEoOF—z2#fLT LI

SIMPLE #&f&i~ =217 )b
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42 UNIXIRSAT3SYU (SIMPLE EFILE RS\ LIELEI) 41

m UNIX ERS 4 FSU (SIMPLE E5IL& RS INESEEL UL\

42.1 EFIFERSCI)\DEC (UNIX)

i, SIMPLE Otk FIH LCREA A1, K, Moz 4r) Fhx 77417 b
VNP MIP.cc) TT.
MIP.cc

#include "simple.h"

//
// F Ty ZHE
//

/] 1R S N E BB AIIEE

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

,double* xarg,double* farg)

//
/] VAT LADOMBL (CHETEFLZVATLE YT, L& SIMPLE OEEiR)
//

SimplelInitialize();

Set S;

Element i(set=S);

IntegerVariable x(name="{RENZ7 kL
,index=i,type=binary); // HE

Parameter c(name="ﬁmﬁﬁ",index=i);

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

Parameter b(name="ff#FHE&E");

Objective obj(name="%ﬁﬁmﬂg",type=maximize);

/1 BB S T — 5 & RE

// (Numerical Optimizer/SIMPLE ¥ =z 7 L% ZHf)
a.readD(narg,aarg) ;

b = barg;

c.readD(narg,carg) ;
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) #AE SIMPLE EFILE RSANESEUELE

0 <= x[i] <= 1;

sum(a[il*x[i],i) <= b; /7 WSt
obj = sum(c[il*x[i],1); // BIEI%L

// Numerical Optimizer 2*5 DHRBILFER T 7 4 IV .s01 D
/1 BRI DRGE

// options.outfilename = "nuoptout";

// .50l D7 7 ANV Z P B 1213KRO X912
options.outfilename = "_NULL_";

/7 W% B %

options.outputMode = "silent";

// BEALDELT

solve();

/] x DINEZ c++DEFNZ Y >~ 7

// (Numerical Optimizer/SIMPLE ¥ =7 )L % £)
int lenx;

int* indx;

doublex* valx;

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

if ( lenx != narg) {

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

/7 FIBUTEE
int it;
for (it = 0 ; it < lenx ; ++it ) {
xargl[indx[it]-1] = valx[it];
// indx[it] 1,2, ... narg DT, 1 %5[<

// HRBIEAE DR E

xfarg = result.optValue;

// indx,valx |¥ dump PIEBTHMIE IC allocate S5 DT free LTHK.

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



42 UNIXIRSAT3SYU (SIMPLE EFILE RS\ LIELEI) 43

delete [] indx;

delete [] valx;

// Numerical Optimizer DL T — I — F%& K.

return result.errorCode;

ZOTFHeE& (MIPsolve) EMHEN L2, HILWTF—F 2B LIV AT AR/ERLIET Z & 2H)
RELTBYVFETOT, FHEIHBELLEERLIEETIVONEE T THLENHYET. £
I FTBHIEFIITITo TS &) ITHRMIC Simplelnitialize() Z I — IV L £ 7.

422 EFIFEEFSC/)IXOI—)L (UNIX)

YKiZ SIMPLE D itih & &t Ffi & MIPsolve 2 I —V§ 5 A 4 VHAMTY.

useSimple.cc

#include <stdio.h>

#include "simple.h"

// BE )
extern "C" {
extern void secini();
}
// SIMPLE TH A7z idifl Fie &
int MIPsolve(int narg,double* aarg,double barg,doublex carg

,double* xarg,doublex farg);

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

int main()

{
//
/7 DUTIELZH (k)
//
secini();

SimpleInitialize();

int narg = 5;

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




4 A4S SIMPLE EFILE RSA /N ESHE UKL

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

double barg = 20;

double farg;

int errCode;

//
// barg *ZALE 72D Numerical Optimizer &
// EYBELI-NVT D
//
int ib;
for ( ib =1 ; ib <= 30; ++ib ) {
barg = (double) ib;
//
/] Y AT ADERL KIE.
//
errCode = MIPsolve(narg,aarg,barg,carg,xarg,&farg) ;
printf ("errCode=%d b=lg obj=kg ",errCode,barg,farg);
printf(" x= ");
int i;
for (i =0 ; i < narg ; ++i ) {
printf("%1.0f ",xarglil);
}

printf("\n");

//
// SIMPLE DMEFEL TV 5 static Xy 77D )T
//

SimpleClearBuffer();

return O;

SIMPLE % Gtk L 72Tl & ZIFRE121%, secini() & Simplelnitialize() ZFPRLENDH ) F
. 2T, T T 7 ANEGARAETICC++DORINITT— ¥ & i%E L T MIPsolve % EHEI-A T
WETH, DUTFTOIICLTT =77 7 AV ZiARAATBL I TEET.
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42 UNIXIRSAT3SYU (SIMPLE EFILE RS\ LIELEI) 45

char* filename = "/tmp/data.dat";
FILE* fp = fopen(filename,"r"); // 7 7 A V%<
readData(fp, filename); // 7 —7%

fclose(fp);

ZIHTDHE, FT=FDEREENEINYy 77IZEZ6NTET. L2527 —FIESIMPLE 4 77 =
7 Tl L4HT (name) 23O+ 7Y 27 FEMIEL, BSRICHARATNTT.
BIZIEF—% 774 VHIZ

param = 2;

EWVI) RS H B L, LI

Parameter a(name="param");

EWVIEBICIoTall2MAZINTT. WUDOPEREEENLGEICIE, FOTRTICTF—%
OWNEIMCAEINTT. Fl2IT,

Variable v(name="param");

EVIHEENDNL, vIZb 2R AENE Y. %D SimpleClearBuffer () & SIMPLE 23R¥# L C
WAHLAYT A TN T7DZ ) TEITIGHTT. TOIA—=VETo72041F, TI—NVE2ITIATICE
L7V ABSIMPLEG 7Y 227 POWNELZIMT LI LIITERLL 22D, Tutxn g

AAEVHBEWMO T ENTEIT.

423 FTHRADEREREEDRT (UNIX)

EC, ZOH YTV I— K useSimple.cc, Mip.cc HH— FETY 2 —VEER L THEITLTAHZE
Lx9.

prompt’% make useSimple

prompt% ./useSimple

EHHET. EfTSEL L,

errCode=0 b=1 obj=0 x

00000
errCode=0 b=2 obj=8 x= 01000

errCode=0 b=3 obj=8 x

01000
errCode=0 b=4 obj=8 x= 01000
errCode=0 b=5 obj=12 x=01100
errCode=0 b=6 obj=14 x= 11000
errCode=0 b=7 obj=14 x=11 000

errCode=0 b=8 obj=14 x=11 000
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46 #AE SIMPLE EFILE RSANESEUELE

errCode=0 b=9 obj=18 x=11100
errCode=0 b=10 obj=18 x= 11100
errCode=0 b=11 obj=18 x=11 100
errCode=0 b=12 obj=18 x=11 100
errCode=0 b=13 obj=18 x= 1100 1
errCode=0 b=14 obj=18 x=1110
errCode=0 b=15 obj=21 x=1111
errCode=0 b=16 obj=22 x=1 11

errCode=0 b=17 obj=22 x=11 1

0

0
errCode=0 b=18 obj=22 x=11101
errCode=0 b=19 obj=22 x=1110
errCode=0 b=20 obj=22 x=1110
errCode=0 b=21 obj=22 x=1110
errCode=0 b=22 obj=25 x=11111
errCode=0 b=23 obj=25 x=11111
errCode=0 b=24 obj=25 x=11111
errCode=0 b=25 obj=25 x=11111
errCode=0 b=26 obj=25 x=11111
errCode=0 b=27 obj=25 x=11111
errCode=0 b=28 obj=25 x=11111
errCode=0 b=29 obj=25 x=11111

errCode=0 b=30 obj=25 x=11111

EWVIHOHBIPELNTET. BITREBELRLZF—2 IR T5Fy 7Yy ZHEORIIS L TwE .

m SIMPLE D@42

V21 £ 1) SIMPLE T 5 —5E LA, C++DOBIMPRITOND L5122 L2 Bk
std::exception THi#TE £9. LLF SIMPLE OBIAMVLE OFERFI TS, %33, BIEL knapsackSolve (&
SIMPLE & 7V A%tk S 7z BE T
SIMPLE D443 O Feit 5

#include "simple_exception.h"

try{
knapsackSolve(n, a, b, ¢, x, f);
}catch(const std::exception &e){

// catch SIMPLE error
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75 A%2ER L THIS % 5l

RIETHATHDH SIMPLE I2 &L o TRl L2 EF V2 7075 A 0—F8E L CTIROH§ T3,
FIBHMEIEE TV Z €T V7 5k SIMPLE CTitib L 9. KICZORER A & B G € 7V i)
BT 5 C++D 7 FARERLET. 2—HF TV FATREDC++D I FADF TV 27 Ve EFT
LHZlIiZkoT

o F— ¥ D ik A

o LD FAT

o R OPMEDRRE

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

e VC++

V) a—33 Y nuoptvcapp D 7Y =7 b
loadmodule
NZDA VI T =R CTFy Ty 7MEZHEL 7075 AFTT

F loadmodule
ol EE
m ASRETFERE

*++ drivercpp

knapsack.h

[f*
[f*
B *+ knapsack.cc
[f*
B+ maincpp

o UNIX
UNIX B{TlE, SIMPLE ®OEF VB E C++D 7 F AF AR LT, ZIRETHEE, v 7%y
MEOETFT VI L TERIEZAT) T & (FIA42N) ZIERT 5002 L T

774NV
(Numerical Optimizer DA ¥ A b — LVHHT)
/userapp/nuoptunixapp/useClass.cc
/QP . smp
DAY T 2=, [LIHR= DT Ty b7+ =21 12H 5B LI 12, —HO UNIX/Linux RO 7T v b7+ — L TIEHH—

FERTHED TEA.
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/knapsack. smp

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

VC++ilT7 4 75 ) % B Jid

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

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

BHEA L 723,

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

51.1 €5 (VC++)

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

knapsack.smp

//

/Ty Ty JE

//
Set S;
Element i(set=S);
IntegerVariable x(index=i,type=binary); // BRER
Parameter c(index=i,required);
Parameter a(index=i,required);
Parameter b(required);
Objective obj(type=maximize);
VariableParameter d(index=i);
obj = sum(cl[il*x[i],i); /7 BB
sum(alil*x[i],i) <= b; 7 LSS

D774V

(Numerical Optimizer MDA ¥ A b — VI5HT) \samples\app

WZHbzip7 7ANICEHEENTVET.
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5.1.2 genClass ®3d—)L (VC++)

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

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

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

S0y FIADFEEONE L —FIEEERT 2 LEEIH ) THA.
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SIMPLE {2 & % & 7 )Vaik
(knapsack.smp 7 7 4 V)

ax v

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

Numerical Optimizer

FA4 77

2—FTET TN

‘ QN4 ) Uy ‘ knapsackSolve ()

L/

FEATIA

genClass DIENI DOS 74 ¥ Ky 7a s 7 7o

> genClass knapsack.smp

& L %7. genClass | Numerical Optimizer et § 21 —7 1 V7 1 — T, ZOFEITDLDITITHE
REDLE L ) 5. NUOPT Y — VO [BHiRE] @ [NUOPT ~D/3 A & BehiZ8 ¥ PATH ~
BINT 5.1 o8O [8N] K% %271 v 27 L, Windows & FHEE) L T 728w, oW TIiZ
Numerical Optimizer 4 ¥ A b—V#A4 FEZMML T 723V, DUF 2 knapsack. smp (X3 % genClass
DEATHITT.

C:\app>genClass knapsack.smp

genClass.bat Ver *.*.* for MSI Numerical Optimizer

Copyright (C) 1991 NTT DATA Mathematical Systems Inc.

Build with Microsoft Visual Studio 2017(64bit) on 64bit Windows.

Output: knapsack.cc knapsack.h knapsackControl.cc knapsackCheck.cc knapsack_json.cc

genClass: Success.
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COBMETIOBFEHET NVIIHINT 57 T AEFHR L FHDS genClass ZRE) L7z 7 + V¥ IME
WENTT.

knapsack.h knapsack.smp (CX BT % 7 T A DEFHK
knapsack.cc [/l 7 9 A DIE%e
knapsackControl.cc FIH Y ¥ T

7 7 AD5EF% (knapsack.h) &, ZOKIHEEHEIS L TEELZITI I PE—VFHE (C++D
I—F) ORTEIEZTOMICLTA Y I V= FT2LENHY 5. 77 ADFLE (knapsack.cc)
ONFILEE L —FPERTL2LEEIH ) THAD, FITERLERT 2B —FoTurF 4l
TIRNAN ) T RLERDY T

V) 22— 3 ¥ nuoptvcapp DT Y =7 b

loadmodule

NIDA 5 T 2—AEHWTHy 7Ty VEZHL T 7 T A6TTH, genClass THB S N7z
F%¢ (knapsack.cc) &7 7 ADEF (knapsack.h) ZBIMLTWET.

knapsackControl.cc |¥ knapsack.smp CEFK L7227 7 ADFHFEOH ¥ TuHpEBIh T
¥, 20— FR—ERELETZITIEVIDBOTY. ANFT V27 MDD 7 7 ADYEICE
ZFELAA TV =27 POESPEPNTETOT, 77 AOFMAO 3 — FERIEIZIIZHII2 D
9.

knapsackControl.cc

#include "knapsack.h"

void simpleControl()

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

}

5.1.3 KR354/\ (VC++)

TRIDEFVEMLPHDO C++7 a7 028 LEL LS. Thid7adc s MIEMENT
W5
driver.cpp

&) 774 )VT, knapsackSolve EWVI)AFMOFHETY. TONV—F DA ¥ T x—AIIAT]
ELT, Fy 7Yy 7HEOETIVO
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Parameter a(index=i);

Parameter b;

Parameter c(index=1i);

A4 957 —% (aarg, barg, carg) 52 5%L

Variable x(index=i);

WA T 2 HE (xarg) & HIBIEL (farg) BT LWVWIHISDTT. FIALA DDA V¥ Tz —
ZFHEEIIHME L CRETE 20T, L) FkA I — FERAWEEICR D 9.

driver.cpp

#include "knapsack.h" // A V7 )IV—FNHEHF
//
/] F Ty 7 BB KRR
//
//
int knapsackSolve(int narg // RED YA X
,double* aarg // tR¥la
,double barg // #R¥ib
,double* carg // 28 e
,doublex xarg // X7 MV (x)
,doublex farg // HIIRHH
)

/7 AL
SimpleInitialize();
{ // SimpleInitialize() DI — IV DRII{EIT S
/1 EEEHOF 7Y 27 b
Set S;
Element i(set=S);
Parameter b;

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

/! CEBHIZ PO T — 21252 5.

b = barg; // AN TEZEDOF FMRA

c.readD(narg,carg); // BCHIZ5 SIMPLE DA 7Y £ 7 b NDRE
a.readD(narg,aarg); // BECHIZA 5 SIMPLE DF 7Y =7 MANDERE

//
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// knapsack [ K#
//

System_knapsack knap(c,a,b);

int len;

int* ind;

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

// knapsack HE®D x % c OBHITH 5 knapx ZERE

/7 PR R Y BN RBE

int it;

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

}

*farg = result.optValue;

// B BEUE % HU 5 fiff .72 J51F: (asDouble O T b W HE)

/] DE FIRONIE
delete [] ind;
delete [] knapx;
} // SimpleClearBuffer() @ I—VOHjZ}TH L 5.
/] #&TLEE
SimpleClearBuffer();
return result.errorCode; // L7 — I — F%Zi&¥,

}

SimpleInitialize() & SimpleClearBuffer() & SIMPLE % FIf L 7z LB D) & Fefa 0§ B
%a—VTY. EELOBBICKD, SimpleInitialize D I— )V X )% &, SimpleClearBuffer()
DIA—=NVEYHENI{ ITLL ZYLENH Y F$. SIMPLEDF 7V =7 b (Set X Element) NDEHF I,
ZD{ YOHTITWE Y. SimpleInitialize & I—)VEFIZSIMPLEDF 7Y =2 M2 EHE LTHH
L72Wt, HAVIEZODOHNTSIMPLEDLY 7Y 27 b EET A LFEMTELTI—L ) 5.

Fht X OHZ L T System_knapsack W) 7 FTADF TV 27 Mknap #H5 LTWETA, Th
7% knapsack.smp &V ) ETFNRBICHIET S 7 FTADF TV 27 POBESTY. TOTUTITLD
FHHD

#include "knapsack.h"

NEOETFNVEFREEL T 74 VT, EF)V knapsack \CHIBT 527 7 2% FHT 255123034
YON— T LUERDHY FT.
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— M2 NAME . smp 72 % E 7 I)VICIE System NAME &\ ) 7 I ARG LET. 7 T ADEHRT 71V
NAME.h |Z1d System NAME O EFASHFEINTVWE Y. D70, System NAME ZfEH T HBITIZLT
NAME.h DA ¥ 7 v— FHPREIZR D $9.

7 I AEEDOHTSIMPLE + 7Y =7 b % required L\ ) F—7— FfF & T

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

Parameter b(required) ;

DEHICESLTVLDT, MOHLHOTHRE CHMAICES L2 ELHOLF 7Y 227 b

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

Parameter b;

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

Iz

b = barg; // AN TIEIZDOFFHAA
c.readD(narg,cary); // BLHIE readd 2\ 5.
a.readD(narg,aary); // BCH3 readd Z '\ 5.

ELTHZRRE, YATAF TV 27 b knap DEE DOKEIC

System_knapsack knap(c,a,b); // knapsack [0 K fiE

DEHFELTVET (ZOFIEITIZETVH, required W) F—TJ—FETEF LA 7V =
7 FOSHMBUHIZIE O E 7).

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

driver.cc T F S 1172 knapsackSolve I3 7T Y = 7 I noClass I £ TV 5 noClass.cpp &
[F—DMAETTOT, 7B 227 bnoClass DAL Y V—F V2 ZDFFfMH) LN TEXET.
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4 %] loadmodule
bovm BE

bows ASEEEE

pl b +4 driver.cpp

3

[:4

4

++ knapsack.cc
knapsack.h
++ maincpp  Sm—
4 [%] noClass
boem EE
b 1E ASEEER
bt maincpp
- P ++ noClass.cpp

B =D 0N
FIRTES

55

VC++DAZa—@ [FaTlx 7 b 25 [AF =Ty 7 Fadcy MIERE] 2R, kDX

Jicosav oy EEIRLET.

JOUTIRP) | EILRE)  FC70) F-AM) Y=WM FAMS)  SEMN) PUEIW) ALTH)

| YUz-vsy0FS-Tok Windows F/(s7- ~ | 57 _
+ H3IME g
ts :JU;"_;D[E”' Yla-y=y I9470-5-
g 934 21Kz Cirl+Shift+X
e - a@Em| M
Hy UY-ADE(R).. _| _ |
. -3y T727T0-5— M (Cirl+)
1 HLNEBDEMW)... Ctrl=+Shift+A = § 5 s
Ya-232 'nuoptvcapp’ T
‘0 BEE0EE0EMNG).. Shift=Alt+A :' o ptucapp 3
o FHLIA-F) b & loadmodule
B FRTOIFIERRO) b [ noClass
B %] useSolveQP

FouoOFyO0-HL
Ya-23vnEIFYI(S)
FBT-IN-AI5-EFT
SEBT-HIN-Z I5-EIF
ZB0ENR)...

tp EEEAY-FA0EMO..

£ 5-LryT TOUTIHIEEN) N
TN T MR EBES..

BoCHATLET

FIFO) | F-hM) Y-M FAMS) RN

D4 EI (W)

F5T199(C)
P T TDRERAS) F5
P TRy ELTEEH) Ctrl+F5
i a"f?#—?}'ljl]??fi—[ﬂ..k Alt+F2
& TOERCTEFP).. Ctrl+Alt+P

Fanbm=it. 8 el on

T5E, 7OV 7 b noClass DI EH—OHIESNT T,

5.1.5 VisualBasic hSOHEUHL (VC++)

F4 75845 % DLL 2§ 5 & —#%I\Z VisualBasic 2 EDT7 TV r—2a U LIERZ ENTE T

3. Fuvc s bAlZREI—D NS ANV —F 2 fioTDLL #{EkT 570y 2 FTY.
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Poem EE

b in ASEEEE
B+ dllmain.cpp
B+ drivercpp
B+ knapsack.cc
B [ knapsack.h

= nucptvcapp.def

DLL ® AV [1& 7 % knapsackSolve() & I— V3 bV —F Y ZEMTH LU TOIHITHD 7.
DNV —F Y IZ A% knapsackSolve |ZJ L T—EZ M LW ) BIEZITVET.
dllmain.cpp

#include <windows.h>

// nuoptmain() D TI— VT LEILFRE GREfLI 4 751))
int knapsackSolve(int narg,double* aarg,double barg,double* carg

,double* xarg,doublex farg);

// VB SIS DLL DAY [

#define FORVB _stdcall

extern "C" long FORVB nuoptmain(
long narg // &Y A X
,doublex aarg // N7 M a
,double barg // N7 MV b
,doublex carg // N7 M)V ¢
,doublex xarg // X7 MV x(I1)))
,doublex farg // HWEEUHE (1))

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

return errCode ;

DLL ® 7 /%y 71

o NI SN

o BEHE B LRE)T T T LEMEEREIET S
&, WHZHBZWOT—EYI—DXf YHHTI— VT80 — FEY 2 — )V ECTHIfEL R
L7z®DbH, DLL #1EK T4 2L 2B LET. DLL ® A £ Y OFE S HEIZE% O Windows 7 7 1)
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F—varvEFBETYT. 22T, ER L7 DLL % Excel ® VBA 225 I— V502 RLETDT
CZ TR VBADSIFENS Z L it LA2ES (Lstdcall) &7 oTWwWEd. 9, DLL Z1EK
LELZII.

Jud s b [dl] Z&ERE, VC++DAZ2—0 [Fud =7 b o [RF—=1+T v T Tudx
7 MIKE] #RUOET.

FOUIINP) | ELEE TS9P0 F-AM =W FAMS)  BFRIN) MYEIW) ALTH)

t YUa-ayDES-TFub Windows 7/(y7i- ~ | 57 _
+ iy = B .
? ;’Rﬁ;“‘;mi""' YY1-v3v TJAS0-5-
B 93R O—FE)... Ctrl=Shift+X . .
% UY-ZOEMR).. @E-o-c @@ K
Ya-vay TAZT0-5- DR (Cir+)
%1 FHLWEEDEMW)... Cirl+Shift=A :1 UI 2 e
1143 ‘mophrcaDs" "
0 FEOESENG).. Shift+Alt+A :éljuﬁj nuoptveapp’ (4 JUUITH)
2 HLWIIA-(R) b [ loadmodule
B TATOIPLERTO) b [l noClass
B [ useSolveQP

JoII+FO-R(L)
YU1-23yMEAFYI(S)
BBT-SN-AI5-EET
BBT-9R-A I5-EJUF
ZRE0:E(R)...
EEFAT-FA0EMO..

AE-bFyT TOUTI BTN I}
TN i EEE D

& &

W2, TELVER] A=a—05 [AIOYNVF] 2%8IRT L L, DLLAER SN ET.

EILEE | FileiD)  F-AM)  ¥-N  FANS &
B YUa-vavnFILKE)
Y- 3yoUEILER)
Ya-2an@al-2(C)
Wa-2aunRERTOISL T-IR-R Jr/ | eiEEd 3
YU1-33yTI-FRFEETY)
il DEILEW
dil DUEILFE) X

TiE, ShEY) » 7 LTHETT S VBAMOBREZITWET. ZDDLL Z#3iARATEITT SHY
TNTT)r—3a vk
(Numerical Optimizer M4 ¥ A b — Vi) \samples\app (2dH 5 zip 7 7 4 M EFFH L 72HIZH 5
dll\dllsample.xls

TY. [¥278%ARITAH] T, SOV T 74 VA E, VisualBasic T7 1 ¥ Bl < &, Sheetl
WKIERO L) a—FaFErhTwE 3. Zhidy— 2567 —% %5AH - T nuoptmain I — )V
$5I—FTY. THEBIX DLL i) XA TY (GBI ET 7 74 7 RMEOBETT /Ny 7 % @Y
5L ZOWFNIDLL BMER XN F ). C++D int i& VBA @ Long #1iZ, double iX VBA ® Double %!
WZENEIIG L 7.

Sheetl IZ&ZENDHa— !
nuoptmain Z J1—JL Y 36l
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Private Sub execbutton_Click()
ChDir ThisWorkbook.Path
Dim a() As Double
Dim c() As Double
Dim x() As Double
Dim n As Long
Dim obj As Double
n = Range("B2")

ReDim a(n)
ReDim c(n)
ReDim x(n)

For i =1 Ton

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

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

Range ("B7") = code

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

Next i

End Sub

FATSHEAHIZE, V7 ERTHIVBERD Y T, 2 T IVOEETIE Excel 7 v 7 dllsample.xls
ERICT7 4 WVHIZdH 5D Release 7 +# VFNIZ, d11.d11 BHALEESIWCIELLEMEL 4. d11.411 @
B 2 W4 B8543, Modulel O FHEERZ I L £ 9.

DLL DEE :

Declare Function nuoptmain Lib "Release\dll.d11l" _

(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

TNy — MIR-TRY Y 2§ & DLL OFETAfTbIET. UTRIDa—-FN2flis/z7 7
U —3 3 vy OFETHTT.

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



5.1 VC++lRZ51 73U (SIMPLE EFIVECENS5 T SR Z24ER U TFHIFAT %61) 59

B bicrosoft Excel - dilsample s
|E) ZrA e REE ETW BAD BRQ VD T80 SaookWd ALFH NUOPT
Ded|8RY|smr s = &= » 502 |maw - @,Hmspjvw -1 - s o ===
- =|
a | 8 [ ¢ [ o T € T Ff T @& [ #8 T 1 T 9 T & T 1

1 |AAR

2 |FREY 10

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

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

5 EE&5t0 LR 15

6 |ihh
| 7 | o

3 24

9 1 0 0 0 0 1 1 1 1 0

10

11

12 . .
= BBLET = Ay EMTE )
14

15

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

smp ETIVT 7 A Wi

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

EWIHTERBDIEEFVET Y Pu— L THBIZZ DAL V7 V— FaThhET.

COWBEERM S L, PIZIETKRDXHIZ, WINAPL Z EFVERPICHWLZ ENTE T, ROE
7 Vit WINAPI (getdate) ZMH\WC, B2 ERT5H0OTT.
WINAPI % FL 361

//

// T 1P (Bl{bOFETHA 2 FRT )
//

Variable x;

Variable y;

/7 HEIBE

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

// )

6xx + y >= 12;

3%x + y >= 8;

4*xx + 6%y >= 24;

/! ERO TR

0 <= x <= 5;

0 <=y <= b5;

char* getdate(char*);
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char chrTime[128];
printf ("%s\n",getdate(chrTime)) ;

fflush(stdout) ;

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

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

return chrTime;

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

5.2.1 FlEDOHE (UNIX)

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

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

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

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

SIMPLE #&f&iR~ =217 )b B NTT S—S8IBI T L



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

SIMPLE {2 & % &7 )Vitak
(model.smp 7 7 4 V)

a<w v K

genClass

///fr‘\\\\ CHHIZ & %07 T AES EFNDT Y ba— VR
v (model.cc,model . h) (modelControl.cc)

Numerical R

Optimizer "

54759 R

o IV A I 2K BV 4

FATIEX

5.22 ZTXRETEREDHI (UNIX)

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

1. EF VOl (UNIX)

QP.smp

//
// T 7 TR
//

A S

Set S;

Element i(set=8);

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

/] INTA—=F

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

Variable x(index=j);

// w/ME

Objective f(type=minimize);

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

Expression constr(index=i);
constr[i] = sum(A[i,j] * x[j1, 3);

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

buljl >= x[j] >= bl[j];

. genClass D#EH) (UNIX)

ST, WEZOETFIVELBQP.smp 057 T AEFREFERKZRLB L7 74V (C++DIT—F) %
ERLET. 2072012370y 7 25

prompt’% genClass QP.smp

& L%7. genClass |& Numerical Optimizer % ¥ A F — )V L72BECOAFEITI B L —T 1 )
T4 —=TY. £935L, ZOKMEFHEETNVICHIET 57 T AEHKEL KIS genClass % LH)
L7z74 L7 PUIHEENE . ¥ TV D makefile TId I OMEZ A RHBANCEE L T
$9.

QP.h QP.smp ([ZXHIBT % 7 T ADEF
QP.cc [6] 27 5 2 DFESE

QPControl.cc I ¥ bE—LVTH XY T

77 AD#EF% (QP.h) 1, TOKIFEEHEEIH L CEEEZIT) 2 P — VP E (C++D T —
F) O TEBEZIT)BICLTA Y7 V= F32LELRH Y T3, 75 ADFEE (QP.cc) DNE
Ol L= ERT A LEEH ) AN, ENTEREENT 2B -7 s I A1ca
SN ) YT FTRHRULENDH) T

CEFEADSOMEOAR, KiE, 1) (UNIX)

WIZZ OFBEETH €T VI T AEOHTT. DI V775 A useClass.cc b 2
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D WETE I BE S 5 BEZ T o T A2k E L2 DT,
BB

#include "QP.h" //7 T ADEFDA 7 IV—F (WZH)

void simpleControl()
{

int len,i,*ind;

//

// QP DKSR

//

System_QP qp; // QP.smp ICNT AT TAF T I =7 b qp DHEHF & BILFET

gp.f.val.print(); // QP.smp FODOF 7T =7 FDFKIR
gp.x.val.print();

qp.constr.val.print();

double* x;

gp.x.val.dump(len,ind,x); // QP D x & C++DEHII Y ¥ 7.

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

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

}

printf ("\n");

useClass.cc Cld simpleControl & \»9) Ffi X DT RETHE I3 5 BAEAFLR S T
9. FhXOAuIERETY.

T X DORH T System QP L V) 7 FTADF TV 27 b gpZEHF L TWE T2, TNAQP.smp
LV ETNVRBIHIET 7 FADFT V=27 POEFTY.

— i
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NAME.smp 7 % € 7V IZ1d System_NAME &\ 9 7 T ZAHXF I

LEd. 75 ADEHKRT 7 4V NAME.h 121X System NAME D EHZASEIPNTVE T, ZD720,
System NAME % ffi 13" % B IZ 49 NAME.h DA ¥ 7 Vv — R EZR ) $9.

KT, HEL RSN qp BZOKBFEET LV (ME) 2030l LEd. UFTIES
NEFMDD [YAT ATV b LIFUET. PAT2F 7T 27 MIHFLT

qp.show();

L35l WMEOBHENPFERENET (showSystem() LHIL). WICVATAF TV =7 MEK
PIETH € 7OV ORI EERIZOWT T, —RMREIE LTUTAH ) 7.

System NAME DA 7Y 27 b slZ2OWT s.x (I NAME.smp HDA 7V 27 b x ITHIET 5.

EBHIC, sxE LTEBRENFT V27 MTHT S

fok -
T print(), cout, dump()
BCH DFE  readD()

L OBAEITEE O SIMPLE & 7V = 7 MW T A0 E £ FEEICTRETT.
B 21X

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

gp.constr.print();

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

1

0
&

®
@

774NV MEWECTIREE 2170 2OA THENIZRBELOFETVITONET. £ T 32D
(options.noDefaultSolve = 1) (Z& o> T, HEWICKEILOFETHIITONLDEZIHIT S
AT, TOLEITIE

gp.solve(Q);

ELTHISKREZIRL .

BTV —F » useClass.cc Tld, QP.smp DT — % (Parameter) (IH5-Z TWVEFHAN, T0D
Bfrili&, SIMPLE D7 =% 7 7 A VONEFHBMICEESNET. 2L, )T 21
AVEBICESTT = 77 ANVEBRAIATNY 77 ICEZTBALENHY 3. 20Kk
WZoWTIEBER L E .

Ko &,
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@xmﬂdwﬂkmmmm;NQP@X%OH®MﬂKny

EAT9H 2L oT, % C++OIFNIHZEHEES B L TWE§. SIMPLE TIZ—H#&i

(SIMPLE & 7Y = 7 I) .val.dump

WKEoTH 7Yz PRRHNICHEEMT LI TEET.
4. EFNVADTF—% A} (UNIX)
ETWVICT =Y RHET 5 HE
A)SIMPLE D7 —% 7 7 4 V&5,
B) C++ DALY & HIERRET 5.
EVIZONHY .
5.75—=% 774 VoMM (UNIX)
useClass.cc Cld, QP.smp D7 — % (Parameter) DiXEIF 0 DHLETIT) T L ZHIEE LT F
. ZOWAIE, TOZOF=INLVATAFT TV 27 MRERT AR AL VBB L -
TCTF—=F T 7ANVEGRAZATNY 7 7ICEZTBLLLERHY T,
VAl - R SUS B N

readData(FILE* fp, char* filename);

b FHExRI—NVLET. fpld C D stdio.h THF SN TS T 7 A WVHEERT, HAA
T—=F 7 7ANVICHIELEY. FT—FhusbIinsd e, 7—FONEPLHNY 77127 -V
ENFT. T—FRARARIIHD BT ENTEFET. UseClass.cc D main() Fh X DHFDRD
I— N, FFOHLGIEE LTH 26N T7 7 AV ETRTHARA TNy 7 71282 FT.
T — AR A H DB

//

// SIMPLE JER Ttk sz 57— 2t
//

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, "r");

if (Mfp) {
fprintf (stderr, "can not open %s\n", file);
exit(1);

}

readData(fp, file);
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useClass.cc (X QP.smp (ZXFIET ABIZIETKD X ) BT —% -
qp312.dat

c
qQ =
[1,1] 11 [1,2] ©

[1] -3 [2] 1;

2,11 0 [2,2] 22

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

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

bu

(11 1 [2] 2;
bl

(11 0 [2] O;

ZAAAETH, ZORHTHTNEEOIEANNY 7 7IZEHEZLNET. H\T,

System_QP qp;

WELTSNIZBERET, QP.smp DD Parameter TH 5 a, Q, cu, cl, A, bu, bl T DEAGE
EINFTT. Ny 77T =V ENTT =5 LT X =7 OFGHFIEARIC L > Tirbh g
ZHNET YA MTF 7 MEEIC name =TH5 2 £ 545, name =ICX o THRIZ G2 HNTWEnwt T
VxZ ME, ZOF TV s ORI CARAHENICSG R 5N T

BIRIE, A

Parameter a(name="/VT7 X —4%m);

XL T

ING A—% =2,

LV T8 7 7 A VORBIE L FE T,

Parameter a;

el L, Zhug

Parameter a(name="a");

L2 EICHBLT, T T A NFD
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a = 2;

V) RERISHIE L E

T=8 T 7 ANPOFmAEAAIET = FIERBICHENT, FHEDETVICHTOWzbDTIE%R
WZ EIZTHERLES W,
Bz

Parameter a;

VIR EEFLZODET IV ML smp, M2.smp 3DV, TN LERINT T ADNM ) % F]
My 2a—F,

System_M1 ml;

System_M2 m2;

BhHhsrELET.
2

a = 2;

EVI)T—=F T 7 A NVEGHRAATZRETIOI—FE2FETTLHE, nl, m2MWIZa = 295 E
IhEY.

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

useClass.cc Tl d 9 M & D knapsack.smp & WV I) ETFVEFHLTVETE, COETILVOT—
Z 13 C++DBEHIN ST =5 Z AN LTI, TOLEITEETVORBICEES;LETY. BAEMN
WIIANBATT & T 5287 XA —F ODEFHIC required LWV ) F—T— FZEBEIML .

knapsack.smp

//
//
//

F v 7Yy 7HE

Set S;

Element i(set=S);

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

Parameter a(index=i,required);

Parameter b(required);

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

K useClass.cc DHIT knapsack.smp (KT 27— 23 L TWAHESTY. required 2UF
TESLAEA 727 &t sop ICHINT 527 T A (2 2 Tld System_knapsack) |, required %
DU THS L7 Parameter ZJJHIZH X THEHETA2LEDPH Y £3. £ L THR 5N/ Parameter °
HINT 24 7T 7 FOMPMEICR ) 7.

T — FEEDH

// knapsack.smp DL O T — 4 DEF
Set S;

Parameter a(index=S);

Parameter c(index=S);

Parameter b;

/] T—=F% c++lInB52 5.
double cary[10] = { 42, 12, 45 , 5 , 2, 61, 89 , 32 , 47, 18};
double aary[10] = { 39, 13, 68 , 16 , 10 , 20 , 31 , 15 , 41 , 16};

// C++DEF| 2L O T — 71252 5.
b =121; // AN TR ZFDOFFRA
c.readD(10,cary); // BLHIE readd 2\ 5.
a.readD(10,aary); // BCHi% readd 2\ 5.

System_knapsack knap(c,a,b); // knapsack [HH O Kf#

double* knapx;

knap.x.val.dump(len,ind,knapx); // knapsack 7D x % knapx |24 ~ 7

/1 FoR

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

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

}

printf("\n");
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delete [] ind;

FEopBITIE, 7, useClass.ccDHTec, a, bZEHF LT, readd *RAILL > TT— Y ONE%
R, VT knap DEFICHZTWET., TI9FTAHZLICLS>TET UMD, a, blluseClass.cc
DOHDc, a, b DHEAG-Z HNFET. useClass.cc DRADD c, a, b & knapsack.smp DHDc, a, b
LIEZZTRACARTTA, LFLbZ) THLHLEIH) LA

5.2.4 {EEEREE main B8%L (UNIX)

HIHO L I SIMPLE D7 7 A% 2 —H 707 7 ApSHMT I3 MHREE B Rho TH L
B ) 3.

K% simpleControl & FFUME L TV 5% useClass.cc DA A Y5 TY.
useClass.cc D X 1 > &5

#include "simple.h" // AW E

void simpleControl();

//
/] A VBT YTV
//
//
int main(int argc,char** argv)
{
// SIMPLE NHRDMIAAL (Z T2 T b L)

SimpleInitialize();

//
// SIMPLE B Citb /=7 — ¥ 2 i dr
// (77 A NGB R BE5 25N DLT D)
//
int i;
for (1 =1 ; i < arge; i++) {
char *file = argv[il;
FILE* fp;
if (strcmp(file, "stdin") == 0) fp = stdin;
else fp = fopen(file, "r");
if (1fp) {

fprintf(stderr, "can not open %s\n", file);
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exit(1);
}
readData(fp, file);
}
simpleControl(); // ET VDORELR L

// SIMPLE DRI A RS T4 9 7Ny T7DI )T

SimpleClearBuffer();

return O;

Co7ur 7 MITEMHICKKBROERZ R/TH TV TT. 2—FREIONFICTEDLT L
<, HHICEDRT LI EDNTEETH, UFICRBARLZEFEZTAILEND D 7.
9, A4 UFHET (FXTD Numerical Optimizer P O % 47 9 AjI2)

SimpleInitialize();

2P —ELZTELENH Y 9. 2RO,

#include "simple.h"

EVINY T T 7 ANDA Y7 V— RPRETT. 5B, LFHHRIEDT2OIC string. h DA ¥ 7 )b —
F%477% 9 %6, #include <string.h>l3#include "simple.h" X Y HiICFER 3 HLEH Y 7.

FEHERZEE T HIC3KDOIDEL—F T 7S50 Y7 TH50EN DY T
T AEFN T 7 ANDOEREINTY T ADEE (QP.cc IZHYTLH D)

e Numerical Optimizer D 4 75 )

%D SimpleClearBuffer () I& SIMPLE 2SR¥ L TWA R Y T4 v 7Ny 77 D7) T 24T i d
TY. TOIA—NVEITo%IE, T VETIRICER L2V %5 SIMPLE 4 7Y =7 FOWNED

ST LI LETERL LARDYIC, 7L ZADOEEAT)HEHBERS T ENTETT.
KiEAA4 77 7 AVONE (—#F) TY. 74 T77VREIOAL 27774 VT “LIB" &) LRI
ERINTVET.
UseClass.cc Cld, QP.smp Oftll, knapsack.smp LW IH)ETFTNE[MHLTVWEDOT, Thoxt T,
genClass \CAJJ, AW S M7z QP.cc, knapsack.cc % useClass.cc &V Y7 LTWET.

QP.cc : QP.smp # *.smp 225V — R & AR % HHI

genClass $*.smp

knapsack.cc : knapsack.smp

genClass $*.smp
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useClass : QP.o knapsack.o useClass.o # gif?ﬂéiﬁfFﬁE

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

525 FTHEADERERELDRIT (UNIX)

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

prompt’% make useClass

&3 5%&, QP.cc, knapsack.cc, useClass.cc AT /34 )b, U ¥ 7 2T useClass BMERINF
F. BlEE LT qgp312.dat (QP.smp HOH Y TNV F—%) 252 T —FEV2—NVEFETTLLE,
DTFoX) M monsd.

Jprompt ./useClass qp312.dat
[List of Data Files]

<reading data_file: gp312.dat>

[Expand Constraints and Objectives]

QP.smp:25:info: BERIH HEYBIE (1/3) name="f"
QP.smp:30:info: BRI HIFX  (2/3) name=""
QP.smp:31:info: EEFIH H#IX  (3/3) name=""

[About Numerical Optimizer]
MSI Numerical Optimizer x.x.x (NLP/LP/IP/SDP module)
<with Netlib BLAS>

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

[Problem and Algorithm]

PROBLEM_NAME QP
NUMBER_OF_VARIABLES 2
NUMBER_OF_FUNCTIONS 4
PROBLEM_TYPE MINIMIZATION
METHOD TRUST_REGION_IPM
[Progress]

/7 ()

[Result]
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STATUS OPTIMAL
VALUE_OF_OBJECTIVE 2.318181825
ITERATION_COUNT 22
FUNC_EVAL_COUNT 26
FACTORIZATION_COUNT 37
RESIDUAL 5.297266072e-09
ELAPSED_TIME(sec.) 0.03
SOLUTION_FILE QP.sol
£=2.31818

x[1]1=0.939394

x[2]=0.121212

constr[1]=-0.927273

constr[2]=-0.309091

constr[3]=2

x[ 11 = 9.394e-01 x[ 2] = 1.212e-01
x(QP) :

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

*x QP is solved *x*

[Expand Constraints and Objectives]
knapsack.smp:16:info: JEFIH HryBEE (1/2) name="obj"
knapsack.smp:17:info: JEBIH Hll#3X (2/2) name=""

[About Numerical Optimizer]
MSI Numerical Optimizer x.x.x (NLP/LP/IP/SDP module)
<with Netlib BLAS>

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

[Problem and Algorithm]

PROBLEM_NAME knapsack
NUMBER_OF_VARIABLES 10
(#INTEGER/DISCRETE) 10
NUMBER_OF _FUNCTIONS 2
PROBLEM_TYPE MAXIMIZATION
METHOD SIMPLEX
[Progress]

/1 (Hig)
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[Result]

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

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

** knapsack is solved *x*

FITEF 72 N%E1E Numerical Optimizer 7° 5 OKFIZEHT 5 X v £ — T,

System_QP qp;

System_knapsack knap(c,a,b);

ELTERSNAMEICOWTHRICREIITONTHE 2 Ebh ) 9. BEOEH O (NUMBER_
OF_VARIABLES) X° HIWEIE D fii (VALUE_OF_OBJECTVE) Z 1% Z LA CT& ¥, Numerical Optimizer O
4 H ) O N2 D W T id Numerical Optimizer/SIMPLE ¥ = 2. 7 V& T8 L 72 8\,

5.2.6 ZOfDEE (UNIX)

CHTHHRBIEICOWT— @) S L £ L7zAs, BRI

o Numerical Optimizer D/35 X — % 248 E T 5.

o BEALDOMMMEZ FRET 5.

R VA NALR T+ —<y NCTHIRI, 774 VHIT 5.
7 &A% O SIMPLE OFLik & FARICHEETT. T TIEIRAHIOWTEMARWITHIL 5.
Numerical Optimizer D/3F X — % %38 $ A121%, WH D . smp OFLHE & FERIC

options. 3T A—F % = .. ;

vy a—Fa2HALZET. #21E Numerical Optimizer DFEHE 1)) 2 #5512 1%

options.outputMode = "silent";

ELET. F/, 774 M E S Numerical Optimizer D 3KfF L AR — b*.sol D)2 I3 %
Wi
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options.outfilename = "_NULL_";

LERELTFT. HI21E, useClass.cc TRD L HIZFEL L,

HAZEIHET 55

void simpleControl()

{

// Numerical Optimizer DFEHEH] )] A HPH,

options.outputMode = "silent";

// Numerical Optimizer Dff7 7 4 VD] % Pl

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

int i;

WD X 9 2 Numerical Optimizer 2> H OFEHEH I APIH K L F 5.

[List of Data Files]

<reading data_file: qp312.dat>
£=2.31818

x[1]=0.939394

x[2]=0.121212
constr[1]=-0.927273
constr[2]=-0.309091

constr[3]=2

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

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

*x QP is solved *x

x (knapsack) :

[ 11 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 *x*

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

0.000e+00
1.000e+00

ZEROMPMEDOBREIZ Y AT 24TV 27 PNOEBIIHN T 547V =7 M LTRAZITW

9. 9§74 bH useClass.cc DHITIZ

SIMPLE #&f&i~ =217 )b

MRS NTT FT—FHIEVRT I




52 UNIXWMS4A4T73SY (SIMPLE EFILECih 59 5 A ZER L THIAT %61) 75

System_QP qp;
ap.x[1] = 2.0; // x[1] OWHEDFEE

DEIIZLTTVET. 72720, 774NV MEMETIE qp 2 HE L72KRET, PIMEDZE 2179 1l
KEPITONTLIVETOT, ThzdHIL, BISRBEZHERTLEIICLEIL L. KDEHIZ
LE9.

options.noDefaultSolve = 1; // 7 7 )V M CTRFEXITDOLVIIITT S

System_QP qp; // ap DEE R TDRWV)
qp.x[1] = 2.0; /7 BHE DR E
gp-solve(); /! KIgz2 IR

BEDOTRTOIYR=—F2 Y MIHUAEZRET 22 EDOLEICE, EFVOFOEERESE
727 beFIHLT

ap.x[gp.jl = 2.0; // ETIVHTx[j]l = 2.0; £ TH5DELFL

H B0

Element j(set=qp.T); // ETIVHNDOTZ I DLLULEZEET 5.
qp.x[j] = 2.0; // § OEZHEPIZOWT x DM EZRET 5.

7+ £® SIMPLE MU0k HiEAT T, 22T, MHED int BN —TEH A>T

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

gp-x[j]l = 2.0;

}

DEITHELZEDTEEIY, KB LZETVORE OV—7EH 1000 Pl LI2% 5 &5 4
), 121, Element ZOh-72#HUCTH I L 2 BEIO L £, ZNUd SIMPLE DML Element O
MHZHRE L TREILENTNS720DTT.

simple_printf() #FIH T2 &, 7V =27 PONEFEZHX LR ELTHNTALAIENTEET.
B 2.1 useClass.cc TRFEZIT-72DHIT,

simple_printf ("x[%3d] = %10.3e ",qp.j,qp.x[qp.j1);

b A

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

DO L) o E T (AEOFNT simple_fprintf (fp,...); L TIUIMTEED 7 7 £ VITHE
EMNTHIENTEET).
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S ERIINICRIH S L
SIMPLE @ — )i

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

N 5—s5771vomnas

TF—=F T 7 A INVDHARAMIZIL, readData BIER° readTable BB = AL 7.

char* datafilename = "c:\\temp\\data.dat";
FILEx fp = fopen(datafilename,"r"); // 7 —% 7 7 4 V&<
readData(fp, datafilename); // 7 —% 7 7 4 V& iAhArls

fclose(fp);

char* csvfilename = "c:\\temp\\data.csv";

fp = fopen(csvfilename, "r"); // csv 7 74 V& [I<
readTable(fp, csvfilename); // csv 7 7 AN EHIATL
fclose(fp);

readData BA¥B & M readTable O 7a b ¥ 4 TESIZRDOED TT.

int readData(FILE* fp, char* filename);

int readTable(FILE* fp, char* filename);

WINDBEBIBICATI T 7ANNDT 7 A VKRA V%, EZFIHCAT T 7 ANVDT 74 V4%
5.2 9. readData ¥ dat BN D 77— ¥ Bt AIAAIZ, readTable BAEIE csv B D 7 — ¥ Gt ik
AIHVET. ENEFNDOATTT7 74 VDK ITDW T, Numerical Optimizer/SIMPLE ¥ = 2. 7 )V %
TELZEN,

BN =7upstrRienea IVIo b (VAFLATIIOH) ORI

driver.cpp (UNIX il Cld useClass.cc) T TW5b L9 IZ, genClass THEK L7227 T AR D

System_knapsack knap(c,a,b);

ELTHERENIATY 227 b (22Tl knap) 257 — % & 52 HIWVTHER L 722 O BB € 7V
(Z DA 1Z1E knapsack [#) ZOb DB LE T (T TIRINEZFHHADLD [P AT L5 TV x
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7 ] EIET). 22T

knap.show();

E35L, WMEOPHNFRENET (showSystem() L L).
VAT AA TV 2y b EBIETEE TV ORRERIC OV, —RWREAIE LTUF S ) £

System NAME D4 7Y =27 b s IZDWT s.x [ NAME.smp HODOF 7T =7 b x ST 5.

Thabb,
knapsack.smp
//
/Ty Ty 7R
//
Set S;

Element i(set=S);

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

Parameter a(index=i,required);

Parameter b(required);

Objective obj(type=maximize) ;

obj = sum(c[i]*x[i],1); // BB
sum(alil*x[i],i) <= b; /7 RIS

LREBREINTZETFT NP SAEEENT knap I2DWT, VC++D GUIT “." Z4To72BICUTDO X912,
SRR A Y N=DBN T T, TNENRIOEFVHDOLT TV =27 MG LTWET.

LF S SRS AL n RaN AL sk
knap -
int | | |A
int# @ |a
doubl @ b

I;;air'] @ beginSystem

beginSystemOperation
J/ g CRANSystemOp
int |® ¢
far
war
& endSystem

#farg I
/B @ endSystemOperation

@ clearSolout

@ fix
P
delet) + @

delat e e

Bl 2 X

knap.x

WFETFIVHOER (Variable x) IZHIGL, ZOF 7TV 7 MIWTHLERFHE ¢
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print(),cout,simple_printf ()

WEEHEDSIMPLE &+ 7V 2 7 MMZA$ 50 &L FRICTRETY. $4bb

knap.x.print();

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

L9 5L, ZNZFN knapsack.smp DETIVHOD x, obj DENFERINFET.

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

A% BHMET TS, “knap.i” I EETINVHD Element i DFERE LD EFFTOT, EFNWVHT

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

EL7ZDLFL, ZBERTFOHEXMTRE LD T

m C/C++DEFIDABDEETE

EFNEREIET BV —F VAT I DBEAEL C/C++ DK & LTHESIN/-F— ¥ % SIMPLE O %
T2 MIERETHEVH)ZETT. AHT—HDOEEIZIE, double F/2iF int DEHEZFDT F

Parameter b;

b = barg; // barg ¥ double D ANJ5 1%L

ERATET TN, RENITONIKEDOFT TV 27 M EED S —FIZH &AL readd &)
FHE 2T T. readD I T—#%IC COEHIAS SIMPLEDF 7V 27 P2 RETH720DDY — VT,
RKEDII T TV r—a VEGROBICECHAHENET. OB LO—BRIEIZKROED TT.

void readD(int lenil,int len2,..,int lenM,double* data) const
51E DR
leni,len2,...,lenM: RICDOH A X
data: EBROT—%

Bz NN T7T—% (data) = —DLRICHS] GRFIE 1 20T 2 8BEUE) (SHEA D 2 TH
M5 20T, 1THIRELRICOIENZEHRT ST ENRNTEET. RIIEBEOFIHFITT.
readD D1sEFFI

/1 BEHINE
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};
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Set al(name="al"); Element il(set=al);
Parameter pl(index=il); // 1 RICER) 5 — %

pl.readD(5, cont);

/7 AER: p1: [11=1.1,[2]1=1.2,[3]1=1.3,[4]=1.4,[5]=1.5

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

// AEF: p2: [1,11=1.1,01,2]1=1.2,[1,3]=1.3
// [2,1]=1.4,[2,2]=1.5,[2,3]=1.6

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

Parameter p3(index=i3); // 3 KJCHH|T— %

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

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

EZN ==

T — 5 DFREDF AT SFHETH M E 2 X £ 9725 loadmodule 7’H Y =27 @ driver.cpp (UNIX
Wi Tl useClass.cc) D& 9H 12, genClass THK L7227 T AR HIESTZET NV ERCTW D EE
WKIIEE%R

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

4>

EEHERATRATHBMIRBA LN I T, EBOMIMEOHREZITT > THhORMLZWEER LI

options.noDefaultSolve = 1;

LRELTOOA TV POESEITV,

knap.x[i] = 1; // MHMEORE
knap.solve(); // Z T TKIH

& solve() LWV I) Tt & 2P E 7.
noClass 72 =7 F® noClass.cpp (UNIX iR TIE MIP.cc) DHED L HIZET IV EFR L BIEX
R I2AT > TV B BE121E

solve(); // WBILDELT

EFhuE, ZTRUENCER L2 E T VIS 2 KEzITDhNE 7.
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6.6 FERFRICEIDIBEHROEUS 81

m C DESINDEEH L

BAES 2 FHEEARITAT) DIE, RIFL7HRE C++OEV DB TS 52 L TY. Y AT A
7T M LT dump) &) Fhe X 2#EH) L £ 9. loadmodule 71T ¥ = 7 D driver.cpp
(UNIX it Cld useClass.cc) Tl

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

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

LAF) Sk 5T, CH+DY knapx \IRE WX B LTV E T, —HIC dump OB KL

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

T

len: ind, data DHEEI
ind: 47y 7 AXFH OS] (X len)
data: T —F A& (KX len)

TY. datal0],datal1],... |ZIZ7RF ind[0],ind[1],... ENEHIEL TV ET. 77— D
QNI 7y 7 A%V — F LBOARZIEE (BTOREIEHE XTI o8a 13 FEIH) &
%Y, ZO%E, ANT—%dreadD CL o THEINTWVEDT, 7—FHFITHIET % knapx (12
EHF MU R EEINE T EPRFEEINTE T, £D/-®, driver.cpp (UNIX iR Tld useClass.cc)
TEA YTy 7 A% AL WTRY) OBRHNfEZZE L TWET. 2B, ind, data ([IHIST % HIBIE
dump W CHER SN 720 =V L2 THINT 5 LB H Y £, A8 T7—H (RFEOHZVWAET
V7 M) BRE1OF TV b (BRFOME LTI XNV FHIDGESNET) & L TR dump
TS 22 L3 TE T I25, R TFHiE & LT double Z3K§ asDouble() &\ ) FHiE23H D,

double objval = obj.val.asDouble();

DEIEEZWDLZ ENRTETT.

| 6.6 EEEI BRI
KRB TH % result [CHATORBILORRIHESINTT. IHHINLDIE

int result.status ... B LORKTEOIREE

T, WEfbOAT—% 2Aa—F (IEFEHTEIZIZ0) Z2ELET

double result.optValue;

(B LR O HBEBOMT, dumpO ICX 20U L) flifERDT, 22 TIIHMBEBMEZRT DI
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MEALTVET.

VAN REFIRESICA

VariableParameter D% 2 L 3B R3S EH M REIL 21T ) %HE, TT VISR T ST AT L%
7727 b model IZDOWTATH GEAICIX

for (int p=1; p <=5 ; ++p ) {
model.p = p; // VariableParameter O X E
model.solve();// Ki#

}

DEHFEABEITNET. (pATETNVHO VariableParameter DHHTE LET). Y ATAL4F 7V =
ZhDOA N (LTI p) I LTORATEFEDOETFTVNTOMRA L FARICHEIEL 3.

noClass 72 ¥ = 7 F® noClass.cpp DHED L H IZET NV ER L BIELFREIZAT > TV B 5E
(s

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

}

&L LE¥ (VariableParameter p L[l UARID int 28 p 2f) T LIITEXEFHLANT, pi & LT
7).

m Numerical Optimizer 773>

78 75 5N T Numerical Optimizer DE){EZ HlHl T 5 /87 A — Y 2 ETHI LB TEET.
SIMPLE E 7 IIZH L TN T A—F Z e T 5121, ETIVR N T A4 3

options. 3T A —% % = fH;

E#EZXFF. “options” W IKIBWICTHRZ nuoptParam D7 7 A+ 7T =7 M TY. & LZNEIR
K @ Numerical Optimizer DFRBJRFIZBLE N F 9. “options” I FAIBMICHR DT, LIRIOIREED
A EIZTHRELSZS v,

solvelP, solveQP % M\ T % fi# < BXIZ Numerical Optimizer D/8F X — ¥ % g3 5121

nuoptParam param;

@ X 9 12 Numerical Optimizer @785 X — ¥ B % /R nuoptParam %65 7 T ADKF 7 = 7 M &KL
T (AHNIMER),

param. X7 XA — %% = f
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ELT, NI RA—=F%iEE, €D nuoptParam DA 7V =7 % solvelP, solveQP DML L
TH52F9. 2995¢, ZORMELHE (solvelP, solveQP DI —)V) IZXf LTI I CTHRELL
NI A—=FIREZ25NFET. FIZITETVOTIVITY XA ZEMEEICIRET 254613,

nuoptParam param;

param.method = "simplex";

EHEEET.

nuoptParam 7 7 A TRETEL/3F7 A—%1%, EFTVY ¥ 7 5iil SIMPLE ® options TEHTX 5
NI RA—=FERLTY. RETEL/37 A —F OFHIZ OV Tid [ Numerical Optimizer/SIMPLE ¥ = =
TV D [1RFX=FFE] 2TTELLEEn
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VC++70 T bORE

Microsoft Visual Studio 70V 17 FDERE

J)a—av
nuopvcapp

WEMENTWE 7Y =7 b TIERREFEATY 2, —#IZ Numerical Optimizer ® 7 4 77 V) & D3
x>T4 779 (LLIB), HBWVIEDLL 21FKT 2HE121E, 70Y s FORERTT ) LE
BV F3. LUFTIE, Visual Studio * 5 Numerical Optimizer & FIH 3 5 BT ) L EDH Sk E X
MALEY. &b, 2T Visual Studio 2017 DEHIZ b L IZHH L TV §25, MlioN—T 3 T
b FRROBE & Fhi L TLAZS W,

%9, Numerical Optimizer ® 4 ¥ A b — VI 64bit T 2234 T % FIRL 72851, Win32 70y o
7 MRER ALYy Ty MERICEET 2 LENH Y £, AEOBIE, W EHICHL TS
AR 7 A%7) v 7L, [x64] ZFIRL 9

Release -  Win32 - P

I
xbd E}

e ey N L

%8B, [x64] BERINTALZWIEER, DTOXH)ITHELET.

LB EFICHEIVRRy 7 2% 2 v 7L, [BR~YA—Y v —] Z#RLTT.
2705747V Va—varyFoy b 7x—ullz ) vy L, THBMAR] @KL 5.
3.HLWT Iy M7 —LERANFZLBRLTLEZSW]ME 2 Y v 7 L, [x64] & AJif%, [OK]

Ry r7)vrLET.

PDEDOFET, V)a—vayHNodRTo7ay ez be4Ey b7avcy MERICED 3
wIZTa Y =7 bOE%E [Release] ICTALENHY ET. TRIDIHIZ, A=2—"=THIZ
HBHAVKRRY 7 AT [Release] LitEL FT.

—— R - —

RICEVFBIY®) V7 0REZITVET. ChIVUTOREZLT [Feyzs b] - [Fo
N7 4] = R 7a37 4] ofrvwET. 3 R 7a374 ] - [C/C++] = [a~vr FIA4
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V] EBRIRL, A Y FUOTEHBA B+ 7T a ] i

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

#3BM L F9. NUOPT_INST_DIR (& Numerical Optimizer D4 ¥ A b — VT & £ BEE T

dil 70/ 4 K= ? X

Em(Q:  FI717(Release) | T5YRTA-L(P): | PIT4T(Win32) v | BEYR-Iv-(0)..

4 mR7O/NTS FATOATY3UL)
= /GS fanalyze- /Zc:wchar_t f1"C:¥Program Files (x86)¥Mathematical Systems Inc¥NUOPT¥userapp¥include® /Zi
Fiu7 /Gm /Fd" ¥Release/" /Zciinline /fp:precise /errorReportprompt /WX- /Zc:forScope /Gd /MT /FC /Fa" ¥Release/"
VC++ F4LI M) /EHsc /nologo /Fo".¥Release/" /diagnostics:classic

4 C/C++

=i

BHEt

JuIntyy

J-FER

1]

pUBVICI:- 2 UCL S

HAIP N

I -188

BEbBE

FATOAT Y3y

WWVESAY

Un-

NZJIAR Y=L

XML F¥aXY b+ Yl -5~

T30 -1EE

EILE £ RYk

NASLENE 2797 BIOATY34(D)

J-Fa4 <:@'stNUOPT_|NST_D|RJ!binkﬂags.:fé" >

FIRI0III MOREENSRE M

TV VWY T T W

Fval 2E®A)

(W 7087 1 ] = [C/C++] = &l EBIRL, 74 Y FYRICH S [BINoAf 7 Vv— K74
L7yl

$ (NUOPT_INST_DIR)\userapp\include

ZBEIMLET. Z&d, FHEBIE Numerical Optimizer D 4 ¥ A b — VTSRS L 5
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7.1 Microsoft Visual Studio 703 1 FDERE 87

oIl FO/(F1 K= X
BAC: | 77717 (Release) v| F3ukTA-LP): | FIT1TWin32) v| | BRIF-Uv-(0)..
4 @eE70/(74 | BMOYIL-FFLIM < STNUGPT_INST_DIR}¥userapp¥include:% (AdditionalincludeDirecttS
S &M #using FAL IR —
A FivrEE0T FOI54 F-5R-2 /Zi)
VCe+ F1LTHY [¥4 I-FO&] 0F (9 TEHE-+33 [RIR%-1
ARCIC HBSESVIL Y-
Windows SV54 LnEREDNES
BEL SHEEE0EST 341 (/nologo)
TuFntyy =LA
Rl = BEEI5-LLTHS LR (/WK)
L ZE0/-v3y
= =l =5
Z?;;Eibfaﬂ o= BEFORE 25344 (/diagnostics:classic)
T597-158 oFmy
gEbhT wRTOEvHIzEI TSN
FRTOF TV
INVESAY
b Uun-
b T=ITAR Y-Jl
b XML FFaXU P JTRL-5-
b IS0 -1RE
b ENEARIE
b NASL EILE 259
b I-FaE
BI04 Y IN-F F1LIH
A2TN~F RISRIIF 374U I N ERELES . ST S 2B &L, £II0YTEYHTES. (VAN
< >
| #w LD

R 70874 | > [ =] =T AN LFERL, 4 2 FIWNIZH D EMOKE7 74 V] 12
libnuopt_MT _m.lib;psapi.lib;ws2_32.1ib;bcrypt.lib;

ZBMLFET. ZRBABKEIL Numerical Optimizer D7 4 77 VIR L TWE T 7)) r—3 3 »Cfff
HT2I53A4T7FVBTI7+NVED [RVFALY K| TI 4 V35556 TT. dFMIDECH 2
[%FE 1] 2B 230,

dil FO/(F4 K-3 ? X
BA(C: | 77717 (Release) v| F3vbIa-LiPy | PI717(Win32) v | BETF-IY-(0).
4 ERTO/T4 BNOEFEIP N bnuopt MT_m.lib;psapi.lib;ws2_32.lib;berypt.lib; % (Additiona

23 FTRIDEEDSMTVOES T Eb
71T AZOFEEO1T5VESHR
VC++ F4LIM TUa-NESTF nuoptvcapp.def
b CCe+ Ea-LETEYTVICEMN
4 Uun- TE-IE UY-R TP LDEDRH
SURLEBR0ES)
M) DLL OB & v
IZI1AR IR 7 E;;.'ﬁf;’,ﬁa;
b2lv)
AT
=314
Wi DL
Windows A957-4
#EBT
FRIOAT3Y
IIVESAY
b YZIIAR YU-Jl
b XML FF1XYP STHL-5-
b TS0T-RE
b ELEANUE
b NAFLEILE AT
b I-Fa
EmokET
UyD IRYE A VCRMTIMEEAELET. (B): kemel32lib)
< >

| #e L
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88 £78 VC+7OYIY OB

M7 a7 4| = ) rh—] — [kl E#ERL, ¥4 Y FYNEZHL TEMDF4 77
vaR S 7274 ) Bl

$ (NUOPT_INST_DIR)\userapp\lib;

ZEMLFET. ERLo FHEERIE Numerical Optimizer D A ¥ A b — VTG L £ 9.

dil FO)(F4 K= ? *
BmC: | FI71)(Release) v | T3ubTA=-LP): |FIF4T(Win32) v | BENF-Iv-(0)..
[« meTO/(54 wATFAN ¥Release/dILdIl
28 ETRRORT Er=)
T f=zizy
VC++ F4LIM) ADPUASIN VI DERFHICTS
b CC++ SHERE0ERT [L) (/NOLOGO)
4 U7 . 1=k 34T5UDS8 WAR
= | 0z Wi
— 2-9-ZEDUFALIN Wz
=722k 2740 - . >
=1ttt : agmaga/ I34 71 L»5"1~'J C@T_INST_DIR]'(usempp‘#lib;%(ﬂdd‘rlionallibmryD@
Y27 34TV FBRDUIT [F{K)
BiEL SATSVEEMEONNOES [A1R%
2923 0L WIAFIR
Windows 3555 DLL B/ UF4ILEW
P YUN-BEEIF-LLTRS
B TP VEESINICE D
VYR SAY Ty F TRl A-SOER
b ¥ZIIAR Y- I DERODERE
b XML FEaxsh Szrlb-5-
b TS50 -1l
b ENEARIE
b NASLELE AF97
b I-EaH
HAIPAIL
fOUT ATavEERETIE. VIN-[cErTIERENITOIS LD REEDEF L BRI T-/(-5/ FEn 2T,
< >

XEEL (77Vr—=2aryTHHLTWS I Y4 L5475 )I220nT0) :

FC1E Numerical Optimizer D7 4 77 VIlH#m L T b T 7 r—a Y THTE7 V94 455
ATV [TV FALY Fl Tay 4 VERTWLIEATT (ZOREIZ7Tayes h—>7uan
T4 > C/C++—T— FERTIHND [T 54187475 OFPUTHIELEF). &L, Numerical
Optimizer DT A4 77 LT 5 I— KT 7+ )V bELEST [YVF ALY FDLL] %> Tw5
B, 3. THRETLIA4 77 DA &

libnuopt_MD m.1lib

ELTLZE .

yo= 9458 CLAPACK(CBLAS) O{ERAX

ARETlE, #HEB CLAPACK(CBLAS) % Numerical Optimizer 7 4 75 U\ ¥ 79 5 IO W TH
A2 LT3, BARNEREHERZI VL TON—V 3 VPR LZS>THREUTH LD, 22Tl
Microsoft Visual Studio 2017 # %l L 7.

il

F 91, [7.1 Microsoft Visual Studio 70 Y =27 bDi&E] i1y, IELL V) a2a—Y a3 YDBELFK
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7.2 5488 CLAPACK(CBLAS) OfERAE 89

T&HIEZMERLTLZS .

WK\Z, Numerical Optimizer D5 4 775 1) # /M8 CLAPACK & V) ¥ 7 5572 0DbDICEEL 3. H
RIYICIiE, 7R Y7 h—=>7anN5 4 >R 7aT 42 5, (BE7axss ] ->TVra—]1—-TA
J] EBIRL, 94 Y FoRICHS [BINOEGET7 74V @

libnuopt_MT_m.lib;psapi.lib;ws2_32.1ib;bcrypt.1lib

FROLHICEELTT.

libnuopt_MT_nolapack.lib;psapi.lib;ws2_32.1lib;bcrypt.1lib

dil 70/(F4 K=Y ? x
ERCO: | FI547(Release) v| F39hTA-L(P): | FIT1T(Win32) v| | ERTE-S9—(0)..
4 EEIONF1 ' EBMOEFEIF ) [Bruopt MT_nolapack.lib:psapi.lib:ws2_32.lib:berypt.lib;% (AddiiTy
2 FROBENSATIDER —|
7 '3"7_ AEOEEDS1T5VESR
VC++ F4L M) - EEI7A N nuoptveapp.def
b QG+ Ey2-NETEYTYIENM
« Wi TR-IKUY-2 T2 LOEDAH
=5 YR BROES

b))
Y2712k F74 N
TRy
YAT
BEL
EHaa 0L
Windows A97-5
BEET
FAIOAT 3y
IXVESAY
NZJIAR Y-l
XML FHaAk 3l-5-
I50f-me
FILE 48k
NASLELE 2597
I-Far

DLL DEEEHAH
FEITVUYT VY-R

T T VYT T W

EBmo#EIrA I
U9 IXIESAVSEMNTIMEEMELET. (Bl: kemel32lib)

Fovtll EE(A)

COH, V=3 ryOELVEEFTIE, LTOXIBIS—Avb—IUNRBHEShELLEV
FA5%ET LEHA. ZHIEIHMNE CLAPACK(CBLAS) DBE DY ¥ 7 1ZKBLTWA 72O TY. FD7:
®, LUTF THHE CLAPACK(CBLAS) 54 75 ) O EZITVET.

1>libnuopt_MT_nolapack.lib(nptOut.obj) : error LNK2019: K& fF P o 4 #H ¥ »
K )% mkl_get_version_string N g B vclass std: :basic_string<char,struct
std::char_traits<char>,class std::allocator<char> > __cdecl getMKLVersion(void)"
(7getMKLVersion@@YA7AV?$basic_string@DU?$char_traits@D@std@@V7$allocator@D@2@0std@OXZ)
THINFE L7

1>C:\app\x64\Release\loadmodule.exe : fatal error LNK1120: 1 fFDRFI OIS
1>70 Y 27 I "loadmodule.vexproj" DYV FAET LF L7z —- KM,

oo [BMOMALE7 7 4 V] 12hHE CLAPACK(CBLAS) D54 75 ) & AN LTL & W, 547
7 1) 233 % 485 CLAPACK(CBLAS) IC X DT ) £ 3O T, #%7% 5 CLAPACK(CBLAS) D~
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SaTVERTECESV. KIS, SO (ShLD)IATIINBLT VT ERIGELET. [HKT
OS54 = [y h—] — [&f] LBIRL, o4 FoNIcH2 EMOI4 779574 L2 b
V1 oaMIZHERE 2 ) v L. [l 28R TLZS .

BR(C: | P71 (Release) v | FIubIa-LiP: | P77 (x64) v| | BEYR-I4-(0).
4 WETONT1 EHTPAN ¥Release/dll.dll
ES 4 ETRROET BELL
FI(w T =W,
VC++ FALIMN) AUTUASEN VI EEHIED
b G BHEEEEOERT [ZL (/NOLOGO)
4 Un- {UR-+ 34 T5U0SE Wi
=% BHOES D
;‘_";m o 2-5-2LOUFLIL W
—'-(.. 7 EMOSAT5Y FeLTIR NUOPT_INST_DIR)¥userapp¥lib; %(AdditionalLibraryDirectories)
N STSUEEBEDYYY RE
é@r{tl SATSUEFERFEOANOER <@arlz70vs hm%m‘-‘paﬁi»
DA IDL U7 2792
Windows 3554 DLL B/ 742 TLE0
mone UIN-EEEIS-LLTES
SRTOA T3y I NEESIEIcED
ITVESAY Ty FTRER S A-SDIER
b RZIIAR Y-IL 2IVVDRIROET
b XML F¥2As b S1Rb—9-
b IS0
b EILEANVR
b NASLEWVE Z79T
b I-Fae
BIMDFATFY FLIR
WRO5T5) (AEL-F-HA-/(-51 FTEDL3ILET, (/LIBPATH:folder)
< >
oK Fooel EA(A)
FTHERDE ) BFATUTrRFERENTT.
BMOSATFY F4LTRY ? X
e [
F(NUOPT_INST_DIR)¥userapp¥lib
£ >

Fffish IiE:

C¥Program Files (x86)¥Mathematical Systems Inc¥NUOPT¥userapp¥lib &
‘el AdditionalLibrarvDirectories) <

HEOE:

FERHT0ITO OB R EACHEQ X0(M)>>

oK Foutll

CDOFATaThNE, FITIEE L72AMEE CLAPACK(CBLAS) D& 5 7 + V¥ ZBIMLTLZE v, S
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[1] W. Hock and K. Shittkowski, Test examples for nonlinear programming codes, Springer Verlag, 1981.
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