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1.
NUOPT  C++
Windows VisualC++ GUI?
2 Microsoft Visual C++.net 6.2 MicrosoftVisual
C++.net
1 solvelP,solveQP
2 SIMPLE
3 SIMPLE
> VOH
NUOPT ¥samples¥app
NUOPT c:¥Program File¥NUOPT
VC++
nuoptvcapp-dsw
talx
- B8 useSakveQP Jp4)l
! VisualC++ 5.0,6.0 VisualC++_NET2002, .NET2003

nuopt-support@msi.co.jp

2 BC++
nuopt-support@msi.co.jp




x, {01} (ie9)

DX,

ieS

D ax <b

ieS




1.1
Windows
UNIXZLinux 2005701711 UNIXZLinux
HP-UX HP-UX9.x, HP-UX10.2,HP-UX11.0
1.2
*
userapp/include/*._h NUOPT
¢ VC++ VC++
userapp/lib/libnuopt M*_l11b NUOPT VC++
SAMPLES/app/ VC++
¢ BC++ BC++
userapp/lib/libnuopt_bcc.lib NUOPT BC++
userapp/nuoptbcapp/ BC++
+ UNIX/Linux UNIX/Linux
libnuopt/libnuopt.a NUOPT UNIX/Linux
userapp/ UNIX/Linux
NUOPT
NUOPT

3 nuopt-support@msi .co. jp




1.3

VO

nuoptvcapp-dsw

useSolveQP.cpp

VC++

solvelP,solveQP

useSolveQP/qp312.txt useSolveQP.cpp

useSolveQP/qp3121 .txt useSolveQP.cpp

useSolveQP/knapsack.txt useSolveQP.cpp

knapsack.smp
main.cpp
driver.cpp

dlImain.cpp

> BO+H+UNIX

makefile

cflags.cfg

useSolveQP.cc

gp312.txt
knapsack.txt
useClass.cc
QP.smp
qp312.dat
knapsack.smp

useSimple.cc

MIP.cc

knapsackSolve
knapsackSolve
dil

makefile
CFLAGS
solvelP,solveQP
useSolveQP.cc

useSolveQP.cc

QP.smp

SIMPLE

SIMPLE

(BC++

)



> BOH

BorlandC++ C:¥Borland¥bcc55
makefile BCCPATH BC++
makefile

# BorlandC++
BCCPATH = c:¥Borland¥bcc55



2. solvelLP,solveQP

solvelP,solveQP

C++

. solvelP

C++

4

solveQP
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. (solveQP )
1 =1 .m
C.-X. +=—>» Q. X -X
1 i=1 n
cu. > X. + oeX X, =>cl T
i ZAIJ j Z;ij j k i J:1, ’m
bu, > x. >bl =1 m
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2.1
solvelP,solveQP =07 C++
solvelLP
ivtype solveQP nQCelem
nuolf._h
NUOPT include
(Windows )
NUOPT ¥userapp¥include
(UNIX )
NUOPT /userapp/include
¢ solvelP
nuoptResult*
solvelP
(

nuoptParam* options
,Iint n,int m

,Int minimize
,double* x0

,double* bL,double* bU, Int*
,double* cL,double* cU, int*

,double* objL

ibL,int* ibU
icL,int* icU

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

,Int* ivtype = 0
,Int* pri =
,int* dir

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

||o|

);
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+ solveQP

nuoptResult*
solveQP

(

nuoptParam* options
,Iint n,int m

,Int minimize

,double* x0
,double* bL,double* bU,int* ibL,int* i

,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* q
,int nQCelem = 0 ,int* 1funQC = O,iInt* irowQC = O ,int* jcolQC =0 J

Y

,double* qc = 0
,Int* ivtype = 0
,int* pri =0
,int* dir
,int* until
,double* upc =
,double* dpc =0
E

=0
=0

0]

solveQP  solvelP solveQP

solvelP



13

2.2

solvelP,solveQP

2.2.1 (solvelP,solveQP )

nuoptParam* options NUOPT 0

int n

int m

int minimize 0
double* xO0 n

double* bL n

double* bU n

int* ibL n 0
int* ibU n 0
double* cL m

double* cU m

int* icL m 0
int* icU m 0

solvelP,solveQP
NUOPT 0

nuoptParam myparam;
myparam.method = *“asqp”; //
solveQP(&myparam,...);

myparam solveQP
5_7NUOPT
ibL ibu
n=3
0<x,
X, <1
2<X;<3
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bL bu ibL ibu
0 0 0 0
1 1 0 0
2 2 3 0 0
C++ 0 1 0
0 0
ibL,ibU,icL,icU NULL
0
x0 NULL
2.2.2 (solvelP,solveQP )
double* objL n
int nAelem
int* irowA nAelem
int* JcolA nAelem
double* a nAelem
solvelP,solveQP objL
§:Ci'XJ
i
Cj
nAelem=4
irowA jcolA a

W N PR O
P NP PR
WPk w
o orR
N U1

A, 1.8+0.2=2.0



2.2.3 (solvelP solveQP )
int* ivtype
n O: 1 2 3 4
int* pri

int* dir
int* until n
double* upc n

double* dpc n

ivtype

A WNPFO
o
=

until
ivtype NULL

until NULL 0

pri,upc,dpc,dir SIMPLE IntegerVariable

+ upc,dpc( )

NUOPT

¢ dir( )

NUOPT

pri,dir, upc,dpc NULL

15
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nQelem
nQelem
nQelem

ivtype
2.2.4 (solveQP )
int nQelem
int* irowQ
int* jcolQ
double* (q
1
'Ezzc%k'xj'xk
.k
QLj
1
Q15
|5 7
nQelem = 3
irowQ jcolQ q
0 1 1 1
([ 1 2 1 5 }—
2 2 2 7
irowQ jcolQ q
0 1 1 1
([ 1 1 2 5 J—
2 2 2 7
nQelem=4
irowQ jcolQ q
0 1 1 1
[ 1 1 2 5 ]
2 2 1 5




0 1 10

|10 7

nQelem=0
irowQ, jcolQ,q NULL
2.2.5 (solveQP )
int nQCelem
int* ifunQC
nQCelem

int* irowQC nQCelem
int* jcolQC nQCelem
double* qc nQCelem
1 : .
EZQLK.XJ‘.XK a )

.k
Qi

1 2

o' - 4 3 o' - 8 2

36]7° |23

nQCelem = 6
ifunQC i1rowQC 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
1
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nQCelem=0

ifunQC, 1

rowQC, jcolQC,qc

2.2.6

solvelP,solveQP

useSolveQP.cpp(-cc)

(delete)

int errorCode();

char* errorMessage();
double
double
double
double
double

optvValue();
VarvVal(int i);
);
);
FuncDual (int i);

VarDual (int
FuncVval (int

NULL

nQCelem

nuoptResult

i dual

i dual

NUOPT

solvelP,solveQP

101

101 n

102 m
103
104
105
106
107

nAelem
irowA
jcolA

(bL)
(cL)

(bU)
(cV)

NUOPT/SIMPLE



108
109
110
111
112
113
114
115

<<NUOPT 106>> irowA[0] = 9 should be in [1,3]

nQelem
irowQ
jcolQ
nQCelem
ifunQC
irowQC
jcolQC
ivtype

19
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2.3
useSolveQP.cpp(-cc) solvelP,solveQP
solvelP solveQP
> VCoH
nuoptvcapp
useSolveQP
LP,QP
=28 useSolvelP 774l
-3 Source Files
- uzesSolvellPocpp
(] Header Files
(] Resource Files
-] PERETERRR:
5 WinUNIX#:8
useSolveQP.cpp(-cc) solvelP,solveQP main
solvelP,solveQP solvelP
solveQP
//
// solveQP
//

#include "nuolf.h"™ //
int main(int argc, char** argv)

{

nt n;
nt m;

ifstream inputFile(argv[l]);
inputFile >> n > m ;

nuoptResult* gpres = 0;
nuoptParam myParam;

if ( nQelem || nQCelem ) { 7/ solveQP
gpres = solveQP(&myParam

!n!m

,minimize

) solveOP

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

,objL

,NAelem,irowA, jcolA,a

,nQelem, irowQ, jcolQ,q
,NQCelem, ifunQC, i rowQC, jcolQC,qc
,ivtype,pri,dir,until,upc,dpc

)

} else {// solvelP
gpres = solvelP(&myParam

!n!m

,minimize

) solvelLP

,bL,bU, ibL, ibU

,cL,cU,icL,icU

,objL

,NAelem,irowA, jcolA,a
,ivtype,pri,dir,until,upc,dpc
);

if ( gpres->errorCode() ) {
printf(error in solveQP code = %d, message = %s¥n"
,gpres->errorCode(),gpres->errorMessage());

fflush(stdout);

exit(l);

} else {
printf(optimalValue = %17.10e¥n" ,gpres->optValue());
printf('X:-¥n"");
for (i =0 ;01 <n; ++i ) {
printf("'[%3d] %10.3e ", i+1l,qgpres->VarVal(i));
if ((G+1) %4 ==0) {

printf(¥n'™);

}
printf(¥n'™);
printf(C'F:-¥n"");
for (i =0 ;01 <m; ++i ) {
printf('[%3d] %10.3e ", i+1,gpres->FuncVal(i));
if (G+1) %4 ==0) {
printf(¥n'™);
}

printf(¥n'™);

}
}

delete gpres;
delete [] bL;
delete [] buU;
delete [] ibL;
delete [] ibU;
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x, {01} (ie9)
Zcixi,
D ax <b

ieS

c=(42 12 45 5 2 61 89 32 47 18)
a=(39 13 68 15 10 20 31 15 41 16)

b=121
solvelP
=1 .m
J
cu; =Y A x; ¢l =1 .n
j j=1 ,m
bu; > x; > bl, j=1 ,m
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c=(42 12 45 5 2 61 89 32 47 18)
Q=0
cu = (121)

C|:(—wn)

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

X; {05}

useSolveQP.cpp(-cc)

(VC++ )
NUOPT ¥samples¥app¥useSolveQP¥knapsack . txt

(BC++/UNIX )
NUOPT /userapp/knapsack.txt
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2.4

useSolveQP

VC++

Debug/Release

I B e

MO

dil - Win32 Releaze

dil = Win3Z2 Debue Feizll |
[padmodule — WindZ Feleaze

lnadmadule — Wina2 Debug

noClazs - Wind2 Releaze

noClazs - Win32 Debug
uzesolvellP - 'I.I".I'|n32 Rﬂlease

I

il ||:~‘.l|,r~‘@ S=ILETD S ErE) AJLIYHD
@ JeEILOE DT

E4L FIE) useSolveCP.exe

n

UESIL TR
W LR

useSolveQP.cpp NUOPT
useSolveQP .exe knapsack. txt

—



M T MOERTE

SUEDFSRIS), Wind2 Debue

-2 dll
-- loadmodule
=B noClas

25

21
—gg P | oo | U | x| 7R (D]

1 [ ~ |

T fat AT TR RED AL (B
|O:¥F'ru:ugram Fileg¥MNUIOPT¥S AMP LES¥app¥uzesoleP¥Deb LI

TESR R A Gl

|
o= B s

|kna|:usack.txt
TE=BSRf TETRE P DN 2T 7 L)

el

[ o 1]

T =y S T O AT Y ek (2
F @ B [ i+
3L HE) useSolveBP e F7
e UL )
WEF ESIL R
=)
TN RS ¢
TR - ML i

™

AR =

Cii+5

T useSolvelIPaxa(X)

AT FRECERED).

solvelP

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

PROBLEM_NAME
NUMBER_OF_VARIABLES
NUMBER_OF_FUNCTIONS
PROBLEM_TYPE
METHOD
<preprocess begin>__._..___._._.
<iteration begin>

1.2B

24471 lo:

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

#1 up: 244.71 1lo:

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

anon.LP
10
2
MAXIMIZATION
SIMPLEX

NUOPT

-1e+050

Ilen:2 #prob:4 #piv:9
242

Ilen:2 #prob:5 #piv:10
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<iteration end>

STATUS OPTIMAL
VALUE_OF_OBJECTIVE 242
SIMPLEX_PIVOT_COUNT 7
PARTIAL_PROBLEM_COUNT 10
DUAL_SIMPLEX_PIVOT_COUNT 4
ELAPSED_TIME(sec.) 0.00
SOLUTION_FILE solver.sol
optimalvValue = 2.4200000000e+002

optimalvalue = 2.4200000000e+002

X:

3] 0.000e+000

7] 1.000e+000

4] 0.000e+000

[ 1] 1.000e+000 [ 2] 0.000e+000
8] 1.000e+000

[ 5] 0.000e+000 6] 1.000e+000
[ 9] 0.000e+000 10] 1.000e+
F:

===

useSolveQP
[ 1] 1.210e+002
Press any key to continue
NUOPT
NUMBER_OF_VARIABLES VALUE_OF_OBJECTVE
NUOPT NUOPT/SIMPLE 2 2.4
NUOPT
nuoptParam myParam; //
myParam.outputMode = “silent”;
NUOPT
solver.sol
myParam.outfilename = “_NULL_"";
solveQPQ) useSolveQP.cpp(-cc)
NUOPT useSolveQP

nuoptParam myParam;

// NUOPT

myParam.outputMode = *silent’;

if ( nQelem |] nQCelem ) { // solveQP



gpres = solveQP(&myParam

,h,m

A ELFEY =ILTY o) AILTTH)

. @Jw‘.“«ﬂL@ 4T

= AL M) useSalve G e F?

T s e D

— IaF EFL L.

= =(E]
T MG ¥
TN adh® UE- M. I:
1T useSclweF: ) DS
FAT A EEmER D]

» BOHUNX

Prompt% make useSolveQP.exe

useSolveQP.cc NUOPT

useSolveQP_exe knapsack . txt

knapsack.txt

27

Prompt% useSolveQP.exe 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%

s Win-UNDXF@

knapsack.txt useSolveQP.cpp(-cc)
(VC++ )

NUOPT ¥samples¥app¥useSolveQP¥qp312.txt
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(BC++/UNIX )
NUOPT /userapp/gp312.txt

1 j=1 ,m
DC X+ D.Q; XX,
T 2gm k=1 ,m
CulzzAlJ Xj+1ZQ;k XJ Xk>CI| ‘=L
j X =1 .m
=1 .m
bu; > x; > bl, J
jel
X; el
2 3
c=(-3 1)
11 0 .
= » I:O
< (0 22} °
cu = (1000 1000 1000)
cd=(-1 -2 2)
-1 01
A=-02 -1
2 1
bu=(1 2)
bl=(0 0)
(VC++ )
VC++  GUI - -

gp312.txt




(BC++/UNIX )
prompt% useSolveQP.exe gp312.txt

useSolveQP solveQP

optimalvalue = 2.3181851911e+000

X:

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

F:

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

(Windows )
NUOPT ¥samples¥app¥useSolveQP¥qp3121 . txt

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

29
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3. SIMPLE
SIMPLE
C++
*
*
*
*
> WOH
SIMPLE
nuoptvcapp
loadmodule

[EYSE NS K

- PHERETEREF

> BO+H+UNIX

BC++/UNIX SIMPLE

5 1.1

4 _2BC++/UNIX (SIMPLE

C++

SIMPLE

C++

SIMPLE

C++

UNIX/ZLinux



NUOPT /userapp/useClass.cc
/QP _smp
/knapsack.smp
VC++
3.1VC++ (SIMPLE
BC++/UNIX

3.2BC++/UNIX

(SIMPLE

31
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3

.1 VC++ (SIMPLE
3.1.1 Ve++

required
C++

knapsack.smp

//
//
//
//

Set S;

Element i(set=S);

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

Parameter a(index=i,required);

Parameter b(required);

Objective obj(type=maximize);
VariableParameter d(index=i);

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

NUOPT
NUOPT ¥samples¥app

3.1.2genClass Ve+

C++ genClass

knapsack.h

knapsack.cc

genClass

SIMPLE



knapsack.h
C++ knapsackSolve()
(print(),dump())
SIMPLE
SIMPLE
Simplelnitialize() SimpleClearBuffer()
SIMPLE
SIMPLE

knapsack.smp

\‘\ o~

C++

knapsackControl .cc

i b
] knapsackSolve()
7

genClass DOS

knapsack.cc. knapsack.h

> genClass knapsack.smp
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genClass NUOPT
NUOPT Windows

knapsack.smp genClass

C:¥Program Files¥NUOPT¥SAMPLES¥app>genClass knapsack.smp

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

Inc.

Model description: knapsack.smp
knapsack.cc

knapsack.cc

genClass
knapsack.h knapsack.smp
knapsack.cc
knapsackControl .cc
knapsack.h
C++
knapsack.cc
nuoptvcapp
loadmodule
genClass
knapsack.cc (knapsack_.h)
knapsack.cc knapsack.cpp
VC++ GUI C++
|1|1.|_,“—l LI Y
genClass

...... |:| R.BSDUI’EE Files )
ERET

(knapsack.cpp knapsack.cc

—_ - fa



knapsackControl .cc knapsack.smp

#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 sl1(c, a, b);
}
3.1.3 Ve+H
C++
driver.cpp
knapsackSolve

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

Parameter c(index=i);

aarg,barg,carg
Variable x(index=i);

xarg farg

#include "knapsack.h"™ //
//

//
//
//

int knapsackSolve(int narg //
,double* aarg // a

35

o &/
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,double barg // b
,double* carg // c
,double* xarg // (x)
,double* farg //
)
{
//
Simplelnitialize();
{ 7/ Simplelnitialize() {
//
Set S;
Element i(set=S);
Parameter b;
Parameter c(index=i),a(index=i);
// C
b = barg; //
c.readD(narg,carg); // SIMPLE
a.readD(narg,aarq); // SIMPLE
//
// knapsack
//
System knapsack knap(c,a,b);
int len;
int* ind;
double* knapx;
knap.x.val .dump(len, ind, knapx) ;
// knapsack X C knapx
//
int it;
for (it =0 ; 1t < len ; ++it ) {
xarg[it] = knapx[it];
ifarg = result.optValue;
// ( asDouble() )
//
delete [] ind;
delete [] knapx;
} 7/ SimpleClearBuffer() 3}
//
SimpleClearBuffer();
return result.errorCode; //
}

Simplelnitialize() SimpleClearBuffer() SIMPLE

Simplelnitialize
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SimpleClearBuffer() {} SIMPLE
Set Element {} Simplelnitialize
SIMPLE 4 SIMPLE
System_knapsack knap

knapsack.smp

#include “knapsack.h”

knapsack
NAME _smp System_NAME
NAME.h System_NAME System_NAME
NAME . h
SIMPLE required

// knapsack.smp

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

// driver.cpp

Set S;

Element i(set=S);

Parameter b;

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

b = barg; //
c.readD(narg,cary); // readD
a.readD(narg,aary); // readD

knap
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System_knapsack knap(c,a,b); // knapsack

required

3.1.4C++ Vo+

knapsackSolve C++
b

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

5 1 30
loadmodule

#include <stdio.h>

// main(Q)
int knapsackSolve(int narg,double* aarg,double barg,double* carg
,double* xarg,double* farg);
void main()
{
//
int narg = 5;
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 knapsackSolve
int ib;
for (ib =1 ; ib <= 30; ++ib ) {
barg = (double) ib;
errCode = knapsackSolve(narg,aarg,barg,carg,xarg,&farg);
printf(’errCode=%d b=%g obj=%g '*,errCode,barg,farg);
printf("" x= ");
int i;
for (1 =0 ; 1 <narg ; ++1 ) {
printf(C'%1.0Ff " ,xarg[i]);
}
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printf('¥n');
}
}

knapsackSolve() knapsack.cc NUOPT

VC++

Debug/Release

T OB 2|

MO

dil - Win32 Releaze

dil = Win3Z2 Debue Feizll |
= Wind2 Iease

| loadmodule

noClazs - Win32 Debug
uzesolvellP - WindZ2 Feleaze
uzesolellP - Win3d2 Debug

VC++GUI

A ELFEY -ILTY oA ALTTH)

r_ @ TS noClasscpp CHiHET
EXILFIED noClass.exe F7

YL D
IaF EEIL L.
=E)

IR =

T A
T - HEETRL.

T nollass

T h= At b R Sy

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
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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

Press any key to continue

3.1.5 VisualBasic VC++

DLL VisualBasic

dll DLL

=145 Source Files
dllmain.cpp

knapzack.cpp
=]-£4 Header Files

7] Rezource Files
- FHEEETERER

DLL knapsackSolve()

knapsackSolve

#include <windows.h>
#include <stdio.h>

// SIMPLE NUOPT
int knapsackSolve(int narg,double* aarg,double barg,double* carg
,double* xarg,double* farg);

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

extern "C" long EXPORT FORVB nuoptmain(
long narg //

,double* aarg // a
,double barg 7/ b
,double* carg // c
,double* xarg // x( )
,double* farg // ( )
)

{

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

}




DLL

DLL DLL
DLL Excel VBA

VBA _stdcall

DLL
VC++

VBA Debug
T OB 21 x

T MR
dll - 'Win32 Release
dll = Windy Debue 'ﬁ't’:ftnll" |

[nadmadule - Wind2 Releasze
lnadmaodule - Wind2 Debug
noCilazs - Wind? Releaze
noClazs - Windz2 Debug
uzesolelP - Wind2 Releaze
uzesolvelP - Wind2 Debug

Bl | ESLEED W=ILTD e ten Al

2 T o e
| EAIL D diLdll

T g ) n:

DLL
DLL

VBA

NUOPT ¥SAMPLES¥app¥dl 1¥dl lsample.xlIs

VisualBasic

nuoptmain

DLL
DLL C++ int VBA Long double

Sheetl
Private Sub execbutton_ Click()

41

Windows

Sheetl

VBA Double
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Dim a() As Double

Dim c() As Double

Dim x() As Double

Dim n As Long

Dim obj As Double

n = Range(''B2')

ReDim a(n)

ReDim c(n)

ReDim x(n)

For i =1 To n
a(i - 1)
c@i -1

Next i

b = Range(''B5')

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

Range("'B7'") = code

Range("'B8'") = obj

For i =1 To n
Range(""A9") .Offset(0, 1) = x(i - 1)

Next i

Range("'A3') .OFfset(0, 1)
Range("'A4') .OFfset(0, 1)

End Sub

DLL

Modulel

Declare Function nuoptmain Lib

“c:¥Program Files¥nuopt¥samples¥app¥dl1¥Debug¥dll._dll™ Alias _
" _nuoptmain@28™ (ByVal n As Long, ByRef a As Double, Byval b As
Double , ByRef c As Double, ByRef x As Double, ByRef T As Double)
As Long

DLL

|E) ey WEE BT WAL BRGE G- T80 DM ANTE) NUGET

!Dﬁﬂﬁ&‘&‘* Byl el AL g s3] | MERE SRR I I S V|
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9| 1 5] &} &} & 1 1 1 1 0
10|
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3.1.6GUI WINAPI Ve+
-smp C++ -smp
GUI 7

-smp
| %%%%% With_simpleControl %%%%%

void simpleControl ()

{

by

C++ -smp
simpleControl () -smp
simpleControl ()

%%%%% #include "'C:¥mysrc¥myheader.h"

%%Y%%

WINAPI
WINAPI getdate

//

// LP

//

Variable x;

Variable y;

//

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

6*x + y >= 12;

3*x + y >= 8;

4*x + 6%y >= 24;

" NUOPT  Ver.4 Ver.5 Windows98/Me
Ver.6 GUI
nuopt-support@msi.co.jp
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//
0 <= x <= 53
0 <=y <= 5;

char* getdate(char®);

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

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

// C++
char* getdate(char* chrTime)

{
_strdate(chrTime); // mm/dd/yy
return chrTime;
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3.2 BC++/UNIX (SIMPLE
)
3.2.1 BO++UNIX
SIMPLE
-smp
model .smp
genClass model .smp model .h
model .cc
model .h

solve()

(cout<<,print(),dump())

SIMPLE
SIMPLE
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SIMPLE

model .smp

~

N

C++

model .cc.model .h

modelControl.cc

k4
L4
L4
4
L4
L4
L4
L4
4

-



3.2.2 BC+H+UNIX

QP.smp

1 BC+HUNIX
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//
// SIMPLE
// 3.1.2
//
//
Set S;
Element i(set=S);
Set T;
Element j(set=T), k(set=T);

//

Parameter c(name="c", index=j);
Parameter Q(name="Q", index=(,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);

//
Variable x(index=j);

//
Objective f(type=minimize);
f = sumCcj] * x01. J)
+ 1.0/2.0 *sum@QLj.KI*x[I1*x[K1. G.K));

//

Expression constr(index=i);
constr[i] = sum(A[i,j1 * x[J1. J);
cu[i] >= constr[i] >= cl[i];

bulj] >= x[j1 >= blLj];

SIMPLE

SIMPLE
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2 genClass BO++UNIX

QP.smp

Windows

> genClass QP.smp

genClass NUOPT

makeFfile
QP.h QP.smp
QP.cc
QPControl.cc
QP.h
3 BOH+UNIX

C++

genClass

C++

QP.cc

useClass.cc

#include "QP_h" _——

void simpleControl ()

{
int len,i,*ind; QP.smp
7/ ap
// QP
//

System QP qgp;

gp-f.val.print();

QP.smp

gp-x.-val.print();
gp-constr.val _.print(Q);

double* x;
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gp-x.val .dump(len,ind,x); 7/ QP X C++

printfF("'x(QP) :¥n™);
for (i1 =0 ; 01 <len ; ++i )
printf('[%3d] %10.3e ",ind
if (G+) % 4==0) {
printf('¥n');

{
[i1.x[iDD;

3
printf(''¥n');

useClass.cc simpleControl

System_QP ap
QP.smp

NAME _smp System_NAME

NAME . h System NAME

System_NAME NAME . h

ap

qp.-show();
showSystem()
System_NAME S
S.X NAME _smp X

S.X

print(),cout,dump()

readD(Q)

SIMPLE
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ap-f.print();
gp-x-printQ);
gp-constr_print();

QP.smp T,x,constr

options.noDefaultSolve = 1

gp-solve();

useClass.cc QP.smp Parameter
SIMPLE

gp-x-val .dump(len,ind,x); // QP X C++

C++ SIMPLE
(SIMPLE ) -val _dump
4 BO++UNIX
A) SIMPLE
B) C++
5 BO++UNIX

useClass.cc QP.smp Parameter A)
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readData(FILE* fp, char* filename);

Tp C stdio.h

UseClass.cc

main()

//

// SIMPLE
//

int i;

for (i =1 ; 1 < argc; i++) {
char *file = argv[i];
FILE* fp;
if (strcmp(file, "stdin™) == 0) fp = stdin;
else fp = fopen(file, "r'");
it (Ifp) {
fprintf(stderr, "can not open %s¥n", file);
exit(l);

3
readData(fp, File);
s

useClass.cc QP.smp

C

[11 -3 [2] 1;
Q

[1,1] 11 [1,2] O
[2,1] 0 [2.2] 22

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

[1,1] -1 [1,2] 0.1

[2,1] -0.2 [2,2] -1
[3,1] 2 [3.2] 1

[1] 1 [2] 2;
[1] O [2] O;

bu
bl
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System_QP qgp;

QP.smp Parameter
name =
Parameter a(nhame=" ”);
= 2;

Parameter a;

Parameter a(hame=a’");

Parameter a;

M1._.smp,M2_smp

System M1 mil;
System M2 m2;

a,Q,cu,cl,A,bu,bl

name =

ml,m2

a=2



3.2.3

useClass.cc

C++

53

C++ BOH.UW

knapsack.smp

required

//

//

//

//

// NUOPT/SIMPLE
//

// 4.

//

Set S;

Element i(set=S);

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

Parameter a(index=i,required);

Parameter b(required);

Objective obj(type=maximize);

obj = sum(c[i]*x[i1.i); 7/
sum(a[i]*x[i],i) <= b; 7/

useClass.cc

required

knapsack.smp

.smp

System_knapsack required Parameter

// knapsack.smp
Set S;

Parameter

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

Parameter b;

// C++
double cary[10]
double aary[10]

{42, 12, 45 ,5 , 2, 61, 89 , 32 , 47, 18};
{39, 13,68, 15, 10, 20, 31, 15, 41 , 16};
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// C++

b =121; 7/

c.readD(10,cary); // readD
a.readD(10,aary); // readD

System_knapsack knap(c,a,b); // knapsack

double* knapx;

knap.x.val _.dump(len, ind,knapx); // knapsack X knapx
//
printf('x(knapsack):-¥n');
for (i =0; i <len; ++i ) {

printf('[%3d] %10.3e *,ind[i],knapx[i]);

ifF CG+1) %4 =0 ) {
printf("¥n');

}
}
printf('¥n');
delete [] ind;

useClass.cc c,a,b readD
knap
c,a,b useClass.cc c,a,b useClass.cc

c,a,b knapsack.smp c,a,b



3.2.4 main BCO++UNIX
SIMPLE
simpleControl useClass.cc

#include "'simple.h”
void simpleControl();

//
//
//
//
int main(int argc,char** argv)
{
// SIMPLE ( )
Simplelnitialize();
//
// SIMPLE
//
//
int i;

for (i =1 ; 1 < argc; i++) {
char *file = argv[i];
FILE* fp;
if (strcmp(file, "stdin™) == 0) fp = stdin;
else fp = fopen(file, '"r'");
it (Ifp) {
fprintf(stderr, "can not open %s¥n", file);
exit(l);

readData(fp, File);
3

simpleControl(); -~

//

// SIMPLE

//
SimpleClearBuffer();

return O;

NUOPT

55
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Simplelnitialize();

#include "simple._h"

QP.cc
NUOPT
SimpleClearBuffer() SIMPLE
SIMPLE
11LI B”
UseClass.cc QP.smp knapsack.smp
genClass QP.cc, knapsack.cc  useClass.cc
*._sm
QP.cc : QP.smp ////// P
genClass $*.smp

knapsack.cc : knapsack.smp

genClass $*.smp

useClass.exe : QP.obj knapsack.obj useClass.obj ////
link -out:$@ QP.obj knapsack.obj useClass.obj $(LIBS)



3.2.5 BCHUNIX

useClass
0 u .ex
rompt% make useClass.exe

QP.cc,knapsack.cc,useClass.cc
qp312.dat QP.smp

%prompt useClass.exe gp31l2.dat
<reading data_file: qp312.dat>
Eqnum = 1 profileStart...
profileEnd, time = -0.000
Eqnum = 2 profileStart...
profileEnd, time = -0.000
Eqnum = 3 profileStart...
profileEnd, time = -0.000

(1/3 name="f")
@r73)

(3/3)

57

useClass.exe

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

PROBLEM_NAME
NUMBER_OF_VARIABLES
NUMBER_OF_FUNCTIONS
PROBLEM_TYPE

QP

MINIMIZATION

METHOD TRUST_REGION
<preprocess begin>__._..___._._. <preprocess end>
<iteration begin>

res=5.6e+00 .... 1.0e-03 . 3.3e-09
<iteration end>
STATUS OPTIMAL
VALUE_OF_OBJECTIVE 2.318182061
ITERATION_COUNT 7
FUNC_EVAL_COUNT 12
FACTORIZATION_COUNT 15
RESIDUAL 3.310027094e-09
ELAPSED_TIME(sec.) 0.01

SOLUTION_FILE
£=2.31818
x[1]=0.939394
x[2]=0.121213
constr[1]=-0.927272
constr[2]=-0.309091
constr[3]=2

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

xX(QP):

solver.sol
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[ 1] 9.394e-01 [ 2] 1.212e-01

** QP is solved **

Eqnum = 4 profileStart...
profileEnd, time =
Eqnum = 5 profileStart...

profileEnd, time =

PROBLEM_NAME
NUMBER_OF_VARIABLES
NUMBER_OF_FUNCTIONS
PROBLEM_TYPE

METHOD

<preprocess begin>_...

<iteration begin>
1.2B

(1/2 name="obj™)

-0.000
@r2)
-0.000
NUOPT x.x.x, Copyright (C) 1991-200x Mathematical Systems Inc.
knapsack
10
2
MAXIMIZATION
SIMPLEX
...... <preprocess end>
-1e+50 time: 0.0s:mem(Mb)=0

up: 244 .71 lo:
#1  up:
0.0s:mem(Mb)=0

<iteration end>
STATUS

VALUE_OF OBJECTIVE
SIMPLEX_PIVOT_COUNT
PARTIAL PROBLEM COUNT

244.71

lo:

DUAL_SIMPLEX_PIVOT_COUNT

ELAPSED_TIME(sec.)
SOLUTION_FILE
x(knapsack):

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

[ 5] 0.000e+00 [

[ 91 0.000e+00 [ 10] 1.000e+00
** knapsack is solved **

NUOPT

System_QP qgp;

System_knapsack knap(c,a,b);

NUMBER_OF_VARIABLES

NUOPT

242 gap:

0.000e+00 [
1.000e+00 [

Ilen:2 #prob:4 #piv:9
2.7073 time:

Ilen:2 #prob:5 #piv:10

OPTIMAL
242
7
10
4
0.00
solver.sol

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

VALUE_OF_OBJECTVE

NUOPT/SIMPLE



3.2.6 BO+H+UNIX

* NUOPT

*

*

SIMPLE

NUOPT -smp

options. = .3
NUOPT
options.outputMode = “silent”;
NUOPT
options.outfilename = “_NULL_";
useClass.cc

void simpleControl ()
£

// NUOPT

options.outputMode = *silent';
// NUOPT

options.outfilename = " NULL_';

int len;
int* ind;
int i;

*_sol

59
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NUOPT

<reading data_file: qp312.dat>
£=2.31818

x[1]=0.939393

x[2]=0.121214
constr[1]=-0.927272
constr[2]=-0.309092
constr[3]=2

xX(QP):

L

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

** QP is solved **
x(knapsack):

L
L
L

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

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

** knapsack is solved **

4] 0.000e+000
8] 1.000e+000

useClass.cc

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

ap
options.noDefaultSolve = 1; //
System_QP qgp; // qp
qp-x[1] = 2.0; //
gp-solve(); //
ap-x[ap-31 = 2.0; // xQl = 2.0;
Element j(set=qp-T); // T

ap-x[il = 2.0; /7 3
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SIMPLE int
int j;
for (J =1; 3 <=3; +j){
ap-x[i]1 = 2.0;
}

Element SIMPLE

Element

simple_printf(Q)

useClass.cc

simple_printf("'x[%3d] = %10-3e *",gp-J.ap-x[ap-Jj1);

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

simple_fprintf(fp,..);
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4. SIMPLE

NUOPT

> VOH

nuoptvcapp
noClass

ISR IDAUTIAIAIS F

=28 naClazs 7940l
El‘a Source Files
main.cpp

------- [ Resource Files

- SHERIEAEREI%
f=r]

- — 1 = S

> UNXGE

NUOPT /userapp/useSimple.cc
/MIP.cc

VC++

4.1VC++ (SIMPLE )
BC++/UNIX

4_2BC++UNIX (SIMPLE




4_1VC++ (SIMPLE
4.1.1 VO
noClass.cpp
noClass.cpp knapsackSolve
knapsack

Parameter a(index=i);

Parameter b;

Parameter c(index=i);
aarg,barg,carg

Variable x(index=i);

xarg farg
loadmodule, dl1

#include "'simple.h”

//

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

{

,double* xarg,double* farg)

/7/

//
//
Simplelnitialize();

{

Set S;
Element i(set=S);

IntegerVariable x(name="
,index=i ,type=binary); 7/

Parameter c(name=" ", index=i);
Parameter a(name="" ", index=i);
Parameter b(name=" ");

Objective obj(name=" ", type=maximize);
// (NUOPT/SIMPLE
a.readD(narg,aarg);

b = barg;

c.readD(narg,carg);

sum(a[i]*x[i],i) <= b; 7/
obj = sum(c[i]*x[i1.i); 7/

5.7
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driver.cpp
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// NUOPT -sol
// options.outfilename = "nuoptout';
// _sol
options.outfillename = " NULL_';
//
options.outputMode = "silent";
//
solve();
// x C++
// (NUOPT/SIMPLE 5.6 )
int lenx;
int* indx;
double* valx;
x[i]-val .dump(lenx, indx,valx);
if ( lenx = narg) {
return 99; // x[i] narg (
}
//
int it;
for (it =0 ; 1t < lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];
/7 indx[it] 1,2, ... narg
}
//
*farg = result.optValue;
// indx,valx dump allocate free
delete [] indx;
delete [] valx;
}
// NUOPT
return result.errorCode;
}
1
Simplelnitialize() SimpleClearBuffer()
{} SIMPLE Set Element
{} Simplelnitialize() SIMPLE

gt SIMPLE



4.1.2 VO++

noClass.cc knapsackSolve

driver.cpp

]

= =5 loadmodule 7741}
44 Source Files

driver.cpp

. |:| Header Files
....... i ] Rezource Files
l C]?Vﬁﬁﬁhﬁa$

....... |:| Header Files
....... t2]) Resource Files
l C]?Vﬁﬁﬁhﬁa$

VC++
Debug/Release

T B REE L
PO A B (P

loadmodule, dll

loadmodule

dil - Win32 Releaze

dil = Win3Z2 Debue
[padmodule — WindZ Feleaze
loadmodule = Wind2 Debueg

useSnIeQ 'I.I".I'|n32 Felease
uzesolellP - Win3d2 Debug

el |

VC++GUI

65
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A ELFEY -ILTY oA ALTTH)
r_ @ TS noClasscpp CHiHET

EXILFIED noClass.exe F7
YL D

IaF EEIL L.

=E)
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1T naCl: ) CHH+FE
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loadmodule



4 _2 BC++/UNIX (SIMPLE )
4.2.1 BO+-+UNIX
SIMPLE
MIP.cc
#include "'simple.h”
//
// NUOPT/SIMPLE
//
// A
77
int MIPsolve(int narg,double* aarg,double barg,double* carg
,double* xarg,double* farg)

{

/7 /

//

//

Simplelnitialize();

Element i(set=S); SIMPLE

IntegerVariable x(name="
,index=i ,type=binary); 7/

Parameter c(name=" ", index=i);
Parameter a(name="" ", index=i);
Parameter b(name=" ");

Objective obj(name=" ", type=maximize);
// (NUOPT/SIMPLE
a.readD(narg,aarg);

b = barg;

c.readD(narg,carg);
0 <= x[i] <= 1;

sum(a[i]*x[i],i) <= b; 7/
obj = sum(c[i]*x[i1.i); 7/

// NUOPT -sol
// options.outfilename = "nuoptout';
// _sol

options.outfillename = " NULL_';

5.7
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//
options.outputMode = "silent";

//
solve();

// X C++

// (NUOPT/SIMPLE 5.6
int lenx;

int* indx;

double* valx;

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

if ( lenx = narg) {
return 99; // x[i] narg
}

//

int it;

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

/7 indx[it] 1,2, ... narg 1

}

//
*farg = result.optValue;

// indx,valx dump allocate
delete [] indx;
delete [] valx;

// NUOPT
return result.errorCode;

MIPsolve

4.2.2 BC++UNIX

SIMPLE MIPsolve

free

Simplelnitialize()



#include <stdio.h>
#include "'simple.h”

// «C )

extern "C" {
extern void secini();
b

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

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

int mainQ)

{

//

// ( )

//

secini();

Simplelnitialize();

int narg = 5;

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 NUOPT

//

int ib;

for ( ib =1 ; ib <= 30; ++ib ) {
barg = (double) ib;
//
//
//
errCode = MIPsolve(narg,aarg,barg,carg,xarg,&farg);
printf("'errCode=%d b=%g obj=%g " ,errCode,barg,farg);
printf("" x= '");
int i;
for (i1 =0 ; 1 <narg ; ++i ) {

printf("'%1.0F ",xarg[i]);

printf('¥n');

}

//

// SIMPLE static

//

SimpleClearBuffer();
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return O;

}

SIMPLE secini()

MIPsolve

char* filename = "c:i¥¥temp¥¥data.dat';
FILE* fp = fopen(filename,'r"); //
readData(fp, filename); //

fclose(fp); //

name

param = 2;

Parameter a(nhame=param’);

a 2

Variable v(name="param’);

\V/ 2

SIMPLE

4.2.3 BO+H+UNIX

useSimple.cc,Mip.cc

prompt% make useSimple.exe
prompt% useSimple

Simplelnitialize()

C++

SimpleClearBuffer()

SIMPLE

SIMPLE



errCode=0
errCode=0
errCode=0
errCode=0
errCode=0
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errCode=0
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b=14
b=15
b=16
b=17
b=18
b=19
b=20
b=21
b=22
b=23
b=24
b=25
b=26
b=27
b=28
b=29
b=30

obj=0
obj=8
obj=8
obj=8
obj=12
obj=14
obj=14
obj=14
obj=18
obj=18
obj=18
obj=18
obj=18
obj=18
obj=21
obj=22
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5. SIMPLE
loadmodule driver._cpp noClass
noClass.cc (BC++/UNIX useClass.cc useSimple.cc) SIMPLE
5.1
driver.cpp (BC++/UNIX useClass.cc) genClass

System_knapsack knap(c,a,b);

knap
knapsack
knap.show();
showSystem()
System_NAME S
S.X NAME _smp X

//
//
//
Set S;
Element i(set=S);
IntegerVariable x(index=i,type=binary); //
Parameter c(index=i,required);
Parameter a(index=i,required);
Parameter b(required);
Objective obj(type=maximize);

obj = sum(c[i]*x[i1.i); 7/
sum(a[i]*x[i],i) <= b; //




knap VC++ GUI .7

Swstem_krapsack knap(c,a.b);
knap |
ir @b
ir @c
dc #d Ter
kr @1 Ldumpe(len, ind, knapx
/7 8P L RIED x E LR

[

/ =) BrA | [C585F

knap -x

Variable x

print(),cout,simple_printf()
SIMPLE

knap.x.print();
simple_printf(“objective = %d¥n”,knap.obj);

knapsack.smp X,0b]

simple_printf(“x[%s] %d¥n”’ ,knap.i,knap.x[knap-i]);
”knap.1”’ Element i

simple_printf(“x[%s] = %d¥n”,i1,x[i]);
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5.2C/C++
C/C++
SIMPLE double
int
Parameter b;
b = barg; // barg double
readD C SIMPLE

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

lenl,len2,..,lenM :

data :

data

//

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); //

pl.readD(5, cont);

// D pl: [1]=1.1,[2]=1.2,[3]=1.3,[4]=1.4,[5]=1.5

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

p2.readD(2, 3, cont);

// : p2: [1,1]=1.1,[1,2]=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); //

readD



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

//
//
//

: p3: [1,1,1]=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]=2.2,[2,2,2]=2.3,[2.3,1]=2.4,[2,3,2]=2.5
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5.3
loadmodule
driver.cpp (BC++/UNIX useClass.cc) genClass
System_knapsack knap(c,a,b); // knapsack
options.noDefaultSolve = 1;
knap.x[1] = 1; //
knap.solve(Q); //
solve()
noClass noClass.cpp (BC++/UNIX MIP.cc)

solve(Q); 7/



5.4C
C++

dump(Q

driver.cpp(BC++/UNIX useClass.cc)

int len;
char** ind;

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

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

len: ind,data

ind:

data:
data[0],data[1],..

len

len
ind[0],ind[1],..

readD
knapx
(BC++/UNIX useClass.cc)
ind,data dump
dump
double asDouble()

double objval = obj.asDouble();

loadmodule

dump

77

driver.cpp



78

5.5

result
int result.status

double result_optValue;
dumpQ

5.6

VariableParameter

model

for Cintp=1; p<=53; ++p ) {
model.p = p; // VariableParameter
model _solve();//

p VariableParameter

noClass noClass.cpp

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

}

VariableParameter p int p
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5.7 NUOPT

NUOPT
solvelP,solveQP NUOPT

nuoptParam param;

NUOPT nuoptParam
param. =
nuoptParam solvelP,solveQP
solvelP,solveQP
SIMPLE
options. = 3
”options” nuoptParam
NUOPT ”options”
nuoptParam
Defaul
t
outputMode “silent”, "normal
“"normal™, " [output:mode = normal]
method auto™, auto™
“"line", [method:auto]
higher",
"trust"”,
"bfgs",
“simplex™,
"asqp",
“Isqp”,
"tsqp"
scaling “off"” on''
on'' [scaling:on]
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maxitn int 150
[crit:maxitn = 150]
eps double ( )
[crit:eps = 1.0e-8]
addToCutoff double 0]
( )
[branch:addtocutoff = 0]
cutoff double
( )
[branch:cutoff = 1.8]
p int 10
( )
[branch:p = 10]
maxnod int -1
( )
[branch:maxnod=100000]
maxtim int -1 ()
( ®)
[branch:maxtim=3600]
maxmem int -10
UNIX Mb
9 Windows
Windows | Mb
:10Mb [branch:maxmem=500]
gaptol double -1
tolx double 1.0e-8
[param:tolx=1.0e-8]
told Double 1.0e-6
[param:told=1.0e-6]
8 vers higher/linear/bfgs/trust
9 maxmem -maxmem[Mb]
Windows -10 UNIX Windows

Mb



81

maxintsol int -1
[branch:maxintsol=3]
mipfeasout “off"” “on”’
on" 10
[branch:mipfeasout=on]
outfilename char™ 0( NUOPT
) [output:name=myout]
noDefaultSolve int 0] solve()
noDefaultSolout int 0] Solout()
outputParameter int 0 Parameter,Set,Element,Exp
outputSet 0 ression CSV
outputElement 0
outputExpression 1
multDataPolicy int 0

1% ver6



82

6. VC++

6.1 Microsoft Visual C++ 6

nuopvcapp
NUOPT

-LIB DLL

1
@’c:¥Program Files¥NUOPT¥bin¥cflags.cfg”
NUOPT
"strstream.h”:
2 C/C++
c:¥Program Files¥NUOPT¥userapp¥include
NUOPT
"simple.h"
3
lLibnuopt ML_m_lib
Systemlnterface: :Systemlnterface(char const *)
_memmove LIBCD. lib(memmove.obj)
4

c:¥Program Files¥NUOPT¥userapp¥lib

NUOPT
“"libnuopt_ ML _m._lib"



NUOPT

- C/C++
NUOPT

lLibnuopt_MT_m_lib
DLL DLL
lLibnuopt_MD _m_lib

nuopt-support@msi.co.jp

*

Debug / Release Debug
LINK = warning LNK4098: defaultlib "LIBC"
/NODEFAULTLIB: library

83



84

6.2 Microsoft Visual C++.net

6.2.1
NUOPT Visual C++ 6.0 VC6 GUI
Visual C++ _NET VC_NET GUI
VC6 GUI NUOPT
NUOPT VC6
VC._NET GUI VC6
6.1 Microsoft Visual C++ 6
VC_NET
6.2.2 VC++
NUOPT nuoptapp.-dsw VC6
VC.NET nuoptvcapp-sin
nuoptvcapp-sin VC.NET GUI
VC_NET GUI NUOPT VC++
(a2) cul
1

(b) 2 -
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loadmodule 2087+ A—=3
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loadmodule 2087« X—3F

#aicy P57 Debue)

=LE: |Fo7liing2)

¥

X

mﬁﬁ?#\-—w@_‘"_m

B el e “C:¥Proeram Files¥nuopt¥userapp¥include”
248 AETE AR : m
21t 7 T RO TP o T IS5 7552 UZD

£ GATH EIFEEHRDIFERT iy nologo)
4 2h &és%: L)L LA 3 (FW3)
=i 64 b HEAEA DL L
=t BEEEIS-ELTHRS (R84
- PR
=3
U NE
[=raless
TR
EE ]
Jvwk 3
vt
@A B AN —F T4 L)
0 FEEER & ﬁf[f’ltﬁ}{ HADENE T (LN EEELS S, EEEE TS (1 U300 TED-THED,
P TP T ST ] :
K N _rl_I
ok | Febw | ommEe | sz |
6
* — —
lLibnuopt ML_m_lib
11
B
#Ecy [PH71 Debue) =l y;___;; o EREE AL | BTl
2 MR 0T % libnuopt_ML_m.lib /
S FATO LR SU0L IRIAT+
FH FEOZAFIUDER
D CAC+H L= EEITN
2310 - EFEL N BN
Lo A = =2 WU=3 e
it L L B EBMEEH]
DLL (MIERES: dhad b
#Pera IDL
EE ]
e el
CaUu=2
[0 IR
s [ S R BT 271 ) )
Cah2hL BNk 25wy | | VDORISENTRAEEIEELET (Al kernsl32 bk WEUCHISEEEB LN,
1 Web FF0A A b
ok | Fean | om0 s |
7
* — —
H NUOPT
*
6.1 Microsoft Visual C++ 6



C:¥Program Files¥nuopt¥userapp¥lib

NUOPT
loadmodule 207y A3 N I %
Gy |FhTDebue) =l FEubTs—LE: [PHT3 in32) =l T A=l |
= AR 00T valwsa i ¥Debue/loadmodule exe
g ETARDET SAERL
Fiiol Nty ;
[ G+ AN A ADERICTE AR VkfThizly VINGREMENTAL:NO
EQUsh E{HERROIFET (I NOLOGO)
b, L LA
» %gﬁ Lz
Syt “C:¥Proeram Files¥nuopt¥userapp¥lib™ __J
YATL
b=l
1B hitds 0L
e
it il
R
L0 IR
L3 BILE Ak EMOEA 73 71 LA H
Cahrsh Bk AFe7 | 2420 ATE A SBL ST, MECLIRETEANT, EENEE $5850. 1
3 Web FA04 Auh 0L CELTEEY,  UIBFATHIpath]

[ o 1

ook | mE@ | o~ |




90

GO |

-2 dil

-- lnadmodule
-- noClass
-2

DENLFE
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_stdeall oo 41
addToCUtofF ..., 80
ASDOUDBIE()...eeeeeeeieeieeiiieiiiiiieieieiieeeieeeeeeeeeeeeees 77
DL o 13
DU o 13
C++

S0IVeLP,SOIVEQP ......ccooeiiiiiiiiieieeeei, 9
CTlagsS . CTQ .. 82
CL e 13
COUT ..ttt nnnnnnes 73
CU e 13
CULOTF ., 80
AEE 15
DLL oo 40
dilsample . XIS. ... 41
[0 0 Yo PSP PPPPPS 15
(o] gl AV/=T g o] o] o F PSPPSR 35
(o [U ] 0] o SRR 77
S ittt 80
gAPTEON ..o 80

....................................................... 34
BDL 13
BDU 13
BCL o 13
BCU o 13
lLibnuopt MD m._lib................................. 83
lLibnuopt ML_m_lib................................. 82
lLibnuopt MT_m._lib................................. 83
loadmodule.........ccoooiiiiiiiiiiii s 30
11T T T o o] o USSR 38
Maxintsol........ccoooiiiii 81
MAXTEN ...t 80
MEXMEM ... eeeeennennnnneeennnnnnnnnnnnes 80
MAXNOU...ciiiiiiiiiiiiii et 80
MAXEEM.ceiiiiiiiiiii e 80
MEENOU.....iiiiiiiiii e 79
MIPFEASOUTL.......eieiiiiieiieiieeeeieeeeeeeeeeeees 81
MUIEDAtaPOlICY ......ovvviiiiiiiiiiiiiiiiiiiiiiiiieees 81
NOCHASS. ... 62
NOCIASS o 78
noDefaultSolout..........ccccoiviiiiiiiiinnnnns 81
noDefaultSolve ..........ccoovveiiiiiinnennn. 60, 81
NUOTTF N 11
NUOPTEPAraM......ccoiiiiiiiiiie e 79
NUOPLRESUIt.......coeiiii 18
NUOPTEVCAPP -ASW .ceeeiiiiieiiieeeeeeeeeeeeeeeeeeeeeee e 4



outfilename.......ccooooveviiiiiiniiniennn, 26, 59, 81
outputElement........ccccvvvviviiiiiiiiiiiiiiiiiinenns 81
OUTPUEEXPIreSSION......cuvvvieiiiiiiiieieieneneenenes 81
OUtPUEMOdE......evveeieiiieiiiiiiiiiiiiiiiiees 26,59, 79
outputParameter.........ccccocoeeiieeiiiiiiiinnnnnn. 81
OUTPUESET.. .o 81
p 80
PUrE oo 15
PriantQ) . 73
[ (2T= 1o | B T ST 54,74
reqUITed.......coovviiiiiiiiiieeeee 32,37,53
FESUIT ..o 78
result.optValue...................cc 78
result.status...........ccccccceiiiiiiiinnnn, 78
SCAlING oo 79
EST=To] | 70
ShOWQ) c o 72
ShowSystem() ..cooovveeeeeeeeeeeeeee e, 72
simple_fprintf.........cooooiiiiii, 61
simple_printf ..., 61
simple_printfQ ..o, 73
SimpleClearBuffer() ........ccccuuee.. 33, 36, 56, 64
Simplelnitialize()............. 33, 36, 56, 64, 68, 70
SIMPLE 30
SOIVELP ... 9, 13
SOIVEQP.....coiiiei e 9, 13
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