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NUOPT  Borland C++5.5 BC+H
NUOPT V12 Borland C++ 5.5
NUOPT
http://ww. nsi . co. j p/ nuopt/spec2. ht m
NUOPT  C++
W ndows Visual C++ @UI't
M crosoft Vi sual C++. net 6.3 Mcrosoft Visual
Ct+. net
1 sol velLP, sol veQP
2 SIMPLE
3 SIMPLE
> WO+
NUOPT ¥sanpl es¥app
NUOPT C: ¥Program Fi | e¥NUOPT
VC++

nuopt vcapp. sl n

! M crosoft Visual Studio 2008
nuopt - support @si . co.jp

Vi sual C++. NET2002, . NET2003




o Wa—23 'nuoptveapp’ @ 703
& 24 dll

- 24 loadmodule

& 24 noClass

[+ 33 uzesolwellP

x €{01} (ie9)

D cxi,

ieS

Y ax <b

ieS




1.1
W ndows
UNI X/ Li nux UNI X/ Li nux
HP- UX HP- UX9. x, HP- UX10. 2, HP- UX11. 0
1.2
*
user app/include/*. h NUOPT
* VC++ VC++
userapp/lib/libnuopt M.lib NUOPT VC++
SAMPLES/ app/ VC++
+ UNIX/Linux UNIX/Linux
i bnuopt/1ibnuopt.a NUOPT UNI X/ Li nux
user app/ UNI X/ Li nux
NUCPT

NUOPT



1.3

> UNIX

nuopt vcapp. sl n VC++

useSol veQP. cpp sol velLP, sol veQP
useSol ve@”/ gp312. t xt useSol veQP. cpp
useSol veQ”/ gp312l .t xt useSol veQP. cpp
useSol ve@/ knapsack. t xt useSol veQP. cpp
knapsack. snp

nmai n. cpp knapsackSol ve
driver.cpp knapsackSol ve
dl | mai n. cpp dl

makefile makefile

useSol ve@P. cc sol velLP, sol veQP
gp312. t xt useSol veQ@P. cc
knapsack. t xt useSol veQ@P. cc

used ass. cc

QP. snp

gp312. dat Q. snp
knapsack. snp

useSi npl e. cc SI MPLE

M P. cc S| MPLE



2. solvelLP,solveQP

sol velLP, sol veQP

C++ 2
C++
. sol veLP

Z:Cj'xl J=1L ,m
j
i, >N A x>, =10
i N =

i j=1 ,m
bu; > x; > bl, j=1 ,m
X; el jel

2 sol ve@P



(sol ve@P )

1 j=1 ,m
C.-X:+=>» Q. X -X
ZJ:J i 2%‘4 Pk Tk k=1 .m
1 =1 ,n
cu, > > A X +=> Qb XX =>cl, ’
Zj: i i 2%‘4 Jk i Tk le, m
bu; > x; > bl, j=1 ,m
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sol velLP, sol veQP

i vtype sol veQP

nuol f. h

(Wndows )
NUOPT

(UNLX )
NUOPT

+ sol velLP

nuopt Resul t *
sol velLP

(

nuopt Par ant opti ons
,int njint m

,int mnimze

, doubl e* x0

, doubl e* bL, doubl e*

sol veLP

NUOPT

¥user app¥i ncl ude

/userapp/ i ncl ude

bU,int* ibL,int* ibU

, doubl e* cL, double* cU,int* icL,int* icU

, doubl e* obj L

,int nAelemint* irowA int* jcol A double* a

,int* ivtype =0
,int* pri =0
gint* dir =0
,int* until =0
, doubl e* upc =

, doubl e* dpc =0

);

II:OII C++
nQCel em
i ncl ude
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+ sol veQP

nuopt Resul t *
sol ve@P

(

nuopt Par ant opti ons
,int njint m

,int mnimze

, doubl e* x0
, doubl e* bL, double* bU,int* ibL,int* ib
, doubl e* cL, double* cU,int* icL,int* icU
, doubl e* obj L

,int nAelemint* irowA int* jcol A double* a
,int nQelemint* irowQint* jcol Q double* q
,int nelem=0 ,int* ifunQC = 0,int* irowQC =0 ,int* jcolQC =0 ]

, double* gc =0
,int* ivtype =0
,int* pri =0
gint* dir =0
,int* until =0

, doubl e* upc =
, doubl e* dpc =0
)

Y

sol ve@ sol velLP sol ve@

sol veLP
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2.2

sol velLP, sol veQP

2.2.1 (solvelP,solveQP

NUOPT

nuopt Par ant opti ons NUOPT

i nt n

i nt m

i nt mnimze
doubl e* x0
doubl e* bL
doubl e* bU

int* i bL

int* i bU

doubl e* cL
doubl e* cU
i nt* icL
i nt* icuU

sol velLP, sol veQP

nuopt Par am nmypar an
nmypar am et hod = “asqp”; //

sol veQP( &nyparam ...);

mypar am
5. 7NUOPT

i bL

IA
x<
R

N X O
N
IA
=

IA
w><

IA

w

)

i bU

sol ve@P
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bL buU i bL i bU
0 0 0 0
1 1 0 0
2 2 3 0 0
C++ 0 1 0
0 0
ibL,ibUicL,icU NULL
0
x0 NULL
2.2.2 (solvelLP,solveQP )
doubl e* obj L n
i nt nAel em
i nt* i r owA nAel em
i nt* jcol A nAel em
doubl e* a nAel em
sol velLP, sol veQP obj L
2.6 X
i
C)
nAel en=4
irowA jcolA a
0 1 2 2.3
1 1 3 1.8
2 2 1 0.5 >
3 1 3 0.2
0 23 20
A=
05 O 0
A, 1.8+0.2=2.0
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2.2.3 (solvelP solveQP )
i nt* i vtype
n o0 1 2 3 4
i nt* pri
n O
int* dir
n 0
int* until n
doubl e* upc
doubl e* dpc
i vtype
0
1
2 0 1
3 0 1
4 until
i vtype NULL
until NULL 0
pri, upc, dpc, dir SI MPLE I nt eger Vari abl e
s pri ( )
0
* upc, dpc( )
NUCPT
o dir( )
0
NUCPT

pri,dir, upc,dpc NULL
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i vtype
2.2.4 (solveQP )
i nt nQel em
i nt* i rowQ nQel em
i nt* jcol Q nQel em
doubl e* q nCel em
1
EZQLK X X
ik
Qi,j
1
Q 15
|5 7
nQelem= 3
irowQ jcolQ o}
0 1 1 1
1 2 1 5 }—»
2 2 2 7
irowQ jcolQ o}
0 1 1 1
(1 1 2 5 J——
2 2 2 7
nQel em~4
irowQ jcolQ o}
0 1 1 1
[ 1 1 2 5
2 2 1 5 l >
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3 2 2 7
Q- 1 10

|10 7

nQel em~0
irowQ jcolQq NULL
2.2.5 (solveQP )
i nt nQCel em
i nt* i funQC
nQCel em

i nt* i rowQC nQCel em
i nt* j col QC nQCel em
doubl e* qc nCel em
1 i .
EZQj,k'Xj'Xk (' )

j.k
Qi

1 2
4 3 8 2

1 = 2 =

@5 o @z 3
nQCelem= 6

i fun@QC irowQC j col QC

U~ WNRO
P NNNPRP R BR
NEFP R NRE R~
NN EFE NN PR
W N OO WO



nQCel enr0
i funQC,irowC, jcol QC gc NULL

2.2.6

sol velLP, sol veQP

useSol veQ@P. cpp(. cc)

(del ete)

17

nQCel em

nuopt Resul t

i nt errorCode();

char* errorMssage();

doubl e opt Val ue();
doubl e VarVal (int i); i

doubl e VarDual (int i); i dual
doubl e FuncVal (int i); i
doubl e FuncbDual (int i); i dual
0
0
NUCPT NUGOPT/ SI MPLE
A sol velLP, sol veQ@P
101

101 n

102 m

103 (bL) (bU)

104 (cL) (cV

105 nAel em

106 i rowA

107 jcol A
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108
109
110
111
112
113
114
115

nQel em
i rowQ
jcol Q
nQCel em
i funQC
i rowQC
j col QC
i vtype

<<NUGCPT 106>> ir owA[ 0]

= 9 should be in [1, 3]



2.3

useSol veQ@P. cpp(. cc)

sol veLP

> VOH
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sol velLP, sol veQP
sol ve@P

INUOPTY%¥sanpl es¥app
YNUOPT% NUOPT
C. ¥Program Fi | es¥nuopt
VS2008

- app_VGC6.zip VC6
- app_NET2003. zi p . NET2003
- app_VS2005. zi p VS2005

VvS2008

nuopt vcapp
useSol veQ@P

LP, QP

= 33 uzeSolyeQP
S e Y S N5 Y
4 uzeSolvelP.cpp
I R P
LU= 7711

> Win-UNIX#:E

useSol veQ@P. cpp(.cc) sol velLP, sol veQ@P

sol velLP, sol veQ@P
sol ve@P

11

sol velLP
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/'l solveQP
/1

#i ncl ude "nuolf.h" //
int main(int argc, char** argv)

{ _
int n;
int m
ifstreaminputFile(argv[1]);
inputFile >> n >> m;
nuopt Result* qgpres = 0;
nuopt Par am nyPar am
if ( nQelem || nelem) { // sol veQP
gpres = sol veQP( &mryPar am
, N, m
:gbnlnlze sol veOP
, bL, bU, i bL, i bU
,cL,cU icL,icU
,0bj L
, NAel emirowA, jcol A a
,NQelemirow jcolQq
,NQCel em i funQC, irowC, jcol QC, qc
,ivtype,pri,dir,until,upc, dpc
)
} else {// sol velLP
gpres = sol veLP( &ryPar am
, N, m
,mMnimze
X0 sol velLP
, bL, bU, i bL, i bU
,cL,cU icL,icU
,0bj L
,NAel emirowA, jcol A a
,ivtype,pri,dir,until,upc, dpc
}

if ( gpres->errorCode() ) {

printf("error in solve@ code = %, nessage =

, gpres->error Code(), gpres->errorMessage());
fflush(stdout);
exit(1);

} else {

s ¥n"

printf("optimal Value = %47. 10e¥n", gpr es- >opt Val ue() ) ;

printf ("X ¥n");
for (i =0; i <n; ++ ) {
printf("[¥%3d] 9%0.3e ",i+1,gpres->VarVal (i));
if ( (i+l) %4 ==0) {
printf("¥n");
}

}
printf("¥n");



—_ =
—~
—~~ —h

<m; ++i ) {

("[98d] 940.3e ",i+1,gpres->FuncVal (i));
i+l) %4 ==0) {

printf("¥n");

——

printf("¥n");

del ete gpres;
delete [] bL;
delete [] bU
delete [] ibL;
delete [] ibU
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x €{01} (ie9)

D cx,

ieS

Y 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

sol velLP
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=L .m
1=1 ,n
=L .m
=L .m
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c=(42 12 45 5 2 61 89 32 47 18)
Q=0
cu =(121)

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

x; {03

(VC++ )

(UNI X

)

NUOPT

NUOPT

useSol veQ@P. cpp(. cc)

¥sanpl es¥app¥useSol veQP¥knapsack. t xt

[ user app/ knapsack. t xt



24

2.4

useSol veQ@

useSol ve@

Rel ease

VC++
useSol veQ@

nuoptycapp — Vizual G+ 2008 Express Edition

eI REE

Fonil | FOTIONE | EILEE

T -

A-E-Shad

(=23 TA2I0—5- . » B

B8

[ W2 =23 uoptveapp' 4 7
W A dll

- 23 lnadmadule

& 533 holslass

B s eSolveQP

"%

w0 EE

D3 AMIBENNG!..

LOGIEB @B,  Gir+Shift+f
EFIEBMIENNG).  Shift+Alt+f
LT RE

FATDI74 ) EFTiD)

J0Y IO bOFLO-FL

2 F).

| AB-RTT FOIINERE®

0¥ I HETFRRR S

Z0% T HDENL ENERE D

HAAL L FARAIED..

W= ILDEL ENERRL.

Alt+F7

JORT R




nuoptvcapp — VYVisual G++ 2008 Express Edition
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FriiAE iREE FTEOAN FO¥IOHE

(o] M2 —3aks nuoptveapp’ @ 03
& o dll

o4 loadmodule
o4 noClass

=]

333 usesSolveQP

useSol veQP. cpp
useSol veQ@P. exe

— —

knapsack. t xt

uzeSolyeQF O T A—3F

CEILE@ET | Fhe8@ b o B
g WMa—YaDELRE) F7
M =T DUEILFEY  Girl+-AR+FT
TG R E W TR Lo
] useSolveQP OENLEW
. useSolvelP T EILEED
LzeSolelP Al =" ()
0TI D

PinF BILFTL.

NUGCPT

kna

MRS T =i (0.

psack. t xt

v [(@a—or. |

WG |PHTF Release) ¥| Foybr—ny | POTF0Nin2)
- EEIONT FEENF ST (D
| D= Windows T/ v/
@ JwF $(TargetPath
sl At knapsack txt v
m-UnA =
ToIIAR =L ;Efy;* LAk
B HML EF b Yokl — :
i e e e i
i BILE A A G
hARL BILE ATy VIR [FiR]
aYFRIR N
T =23 ACBETORF S A EITE,
Al |

[ oK RIEZEEEIEEGTT
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[FHeD) | Y—LT B0 AL
P Fr )
T RS (5 F&
Tt LTRS H) Girl+F5
FOTAIPEF L
falet .. Ctrl+Alt+E

AFud A D F11
ATwth A== F10

= L MDFERR B

sol veLP

NUOPT x. X. X, Copyright (C 1991-200x Mat hemati cal Systens |nc.

PROBLEM_NAME anon. LP
NUVBER_OF_VARI ABLES 10
NUVBER_OF _FUNCTI ONS 2
PROBLEM TYPE MAXI M ZATI ON
METHOD S| MPLEX
<preprocess begin> ......... N
< teration begin> NUOPT

1.2B

up: 244.71 lo: - 1e+050 time:
0. Os: men( Mb) =3/ 2: avai | (Md) =2029/ 647
[len:2 #prob: 4 #piv:9
up 244,71 |o: 242 tinme:
0 Os: nen(Nb) =3/ 2: avai | (M) =2029/ 647
[1en:2 #prob:5 #piv: 10

<iteration end>

STATUS OPTI MAL

VALUE_OF OBJECTI VE 242
SI MPLEX_PI VOT _COUNT 7
PARTI AL_PROBLEM COUNT 10
DUAL_SI MPLEX_PI VOT _COUNT 4
ELAPSED TI ME(sec.) 0. 00
SOLUTI ON_FI LE sol ver. sol

2.4200000000e+002
2.4200000000e+002

opt i mal Val ue
opti mal Val ue
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+

F: useSol veQP
[

P

1] 1.210e+002
ress any key to continue

NUOPT
NUVBER OF VARI ABLES VALUE_OF_OBJECTVE



NUCPT NUCPT/ SI MPLE
NUCPT
nuopt Param nmyParam //
nmyPar am out put Mode = “sil ent ”;
NUCPT
sol ver. sol
nmyParam outfil ename = ™ NULL_~;
sol veQP() useSol veQ@P. cpp(. cc)
NUOPT useSol veQ@P
nuopt Par am nyPar am
/1 NUOPT
nmyPar am out put Mode = "silent"”;
nmyParam outfilename = " NULL ";
if ( nQelem || nQelem) { // sol veQP

gpres = sol veQP( &yPar am

, N, m

27
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[FHeHD) | w—Ib@ fag Bt s L

s ErI G

Rl RS, F&
T e L TRIE R CHrl+F5
FOERAITF A FE.

{4 Ctrl+alt+E
AT 4D F11
AT A== F10

= L MDFERR B

> UNIX

Pr onpt % make useSol veQP. exe

useSol ve@P. cc NUOPT

useSol veQP. exe knapsack. t xt

knapsack. t xt

Pr onpt % useSol veQ@P. exe knapsack. t xt
opti mal Val ue = 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

pronpt %
> Win=UNIX#&
knapsack. t xt useSol veQ@P. cpp(. cc)
(VC++ )
NUOPT ¥sanpl es¥app¥useSol veQP¥qp312. t xt
(UNLX )

NUOPT [ user app/ qp312. t xt
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1 i=1 ,m
C.-X:+=>» Q. X -X
ZJ:J i 2(% Bk Tk k=1 .m
cu 2D A X+ D QX x>l =L
T K ]=1 .m
bu. > x. > bl J=L .m
J J J
jel
X; el
2 3
c=(-3 1)
o= 9 oo
Lo 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 . .
qp312. t xt
(UNIX )

pronpt % useSol veQP. exe gp312.t xt
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useSol ve@ sol veQ@P
opti mal Val ue = 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

(W ndows )

NUOPT ¥sanpl es¥app¥useSol veQP¥qp312I . t xt

opti mal Val ue = 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
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3. SIMPLE

S| MPLE 3
S| MPLE

C++ C++

S| MPLE C++

VS2008
%NUOPT%¥samples¥app
%NUOPT% NUOPT
C:¥Program Files¥nuopt

VS2008

- app_VC6.zip VC6

- app_NET2003.zip .NET2003
- app_VS2005.zip VS2005

nuopt vcapp
| oadnmodul e
8 1.1 UN X/ Li nux
SI MPLE 4. 2UNI X

(Sl MPLE )
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5 e L
= 7| mdmudule
(E= T T i S e Y
- €] driver.cpp
- €] knapzack cop
- €] maincpp
= L Ao = e L
- |h] knapzackh
Ll =2 el
Gl 58 nails

> UNIX

UNI X S| MPLE

NUOPT

C++

[ user app/ used ass. cc
/ QP. snp
/ knapsack. snp

VCH++
3. 1VC++
UNI X
3. 2UNIX

(SIMPLE

(SIMPLE
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3.1VC++ (SIMPLE )
3.1.1 Ve+H
required
C++
knapsack. snp
/1
/1
/1
/1
Set S
El ement i (set=S)
I nt eger Vari abl e x(i ndex=i,type=bi nary); //
Par amet er c(i ndex=i, required);
Par anet er a(i ndex=i, required);
Par amet er b(required);
oj ective obj (type=maxim ze);
Vari abl eParanet er d(i ndex=i);
obj = sum(c[i]*x[i],i); /1
sum(ali]*x[i],i) <= b; /1
NUCPT
NUOPT ¥sanpl es¥app
3.1.2 genClass Ve+
C++ gend ass
knapsack. h
knapsack. cc
S| MPLE

gend ass
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knapsack. h

C++ knapsackSol ve()

(print (), dunp())

SI MPLE
SI MPLE
Sinmplelnitialize() Si npl ed ear Buffer ()
SI MPLE

S| MPLE

knapsack. snp

g
\

knapsackControl . cc
C++
knapsack.cc, knapsack.h K

e —— y
L4
L4

| 4
[ ] knapsackSol ve()

@) -

> gend ass knapsack. snp

gend ass
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gend ass  NUOPT
NUCPT W ndows

knapsack. snp gend ass

C. ¥Program Fi | es¥NUOPT¥SAVMPLES¥app>genC ass knapsack. snp

gend ass for W ndows( Ver. x.x.Xx), Copyright (C 200x Mat hemati cal Systens
I nc.

Model description: knapsack.snp

knapsack. cc

knapsack. cc

gend ass

knapsack. h knapsack. snp
knapsack. cc
knapsackControl . cc

knapsack. h

C++

knapsack. cc

nuopt vcapp

| oadnodul e

gend ass

knapsack. cc (knapsack. h)

knapsack. cc knapsack. cpp
VC++ QU C++

= 24 di
=+ ZF Header Files
] knapsackh ~
|1 Resource Files
(= =¥ Source Files

fﬁ] dllmain.cpp

CEEMEB | — | genQass
& knapsackcpp > (knapsack.cpp  knapsack. cc
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knapsackControl.cc knapsack. snp

#i ncl ude “knapsack. h”

voi d si npl eControl ()

{
Set S
Element i( set = S);
Paranmeter c( nane = “c”, index
Paranmeter a( nane = “a”, index
Par amet er b(nanme = “b”);
System knapsack sl(c, a, b);

}

3.1.3 VeH

Ct+

driver.cpp

knapsackSol ve
knapsack

Par amet er a(i ndex=i);

Par anmet er b;

Par amet er c(index=i);
aarg, barg, carg

Variabl e x(index=i);

xarg farg

#i ncl ude "knapsack.h" //

/1

/1

/1

/1

i nt knapsackSol ve(int narg //
, doubl e* aarg // a
,double barg // b

, doubl e* carg // C




, doubl e* xarg //
, doubl e* farg //
)
{
11
Sinplelnitialize();
{ // Sinplelnitialize()
11
Set S
El enent i (set=S)
Par anet er b;

Par amet er c(index=i), a(i ndex=i);

/I C

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

/1

/1 knapsack

/1

System knapsack knap(c, a, b);

int len;
int* ind,
doubl e* knapx;

S| MPLE
S| MPLE

knap. x. val . dunmp( | en, i nd, knapx) ;

/1 knapsack X C

/1
int it;
for (it =0 ;
xarg[it] = knapx[it];

*farg = resul t. opt Val ue;

it <len ; ++it ) {

knapx

/1 ( asDoubl e() )

/1
delete [] ind
delete [] knapx;

} // SinpledearBuffer()

/1
Si npl ed earBuffer();
return result.errorCode

Sinplelnitialize() SinpledearBuffer()

Si npl ed ear Buf fer ()

Set El enent

11

{}
{}

SI MPLE
Sinplelnitialize
SI MPLE
Sinplelnitialize
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S| MPLE

Syst em knapsack

knapsack. snp

#i ncl ude “knapsack. h”

knapsack
NAME. snmp Syst em NAME
NAME. h Syst em NAMVE
NAME. h
S| MPLE required

{}

knap

S| MPLE

Syst em NAME

/1 knapsack. snmp

Paramet er c(i ndex=i, required);
Par amet er a(i ndex=i, required);
Par amet er b(required);

/] driver.cpp

Set S

El enent i (set=S);

Par amet er b;

Paramet er c(i ndex=i), a(i ndex=i);

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

knap
Syst em knapsack knap(c,a, b); // knapsack

required



3.1.4 C++ Vo++

knapsackSol ve  C++
b

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

5 1 30
| oadnodul e

#i ncl ude <stdi o. h>

/1 main()
i nt knapsackSol ve(int narg, doubl e* aarg, doubl e barg, doubl e* carg
, doubl e* xar g, doubl e* farg);

voi d main()

{
/1
int narg = 5;
doubl e aarg[5] = {4,2,3,6,7};
doubl e carg[ 5] ;
doubl e xarg[5];
doubl e barg = 20;
doubl e farg;

1
-~
o
oo
>
w

N
o

i nt err Code;

/1 barg knapsackSol ve

int ib;

for (ib=1; ib<=230; ++ib ) {
barg = (double) ib;
err Code = knapsackSol ve(narg, aarg, barg, carg, xarg, & arg);
printf("errCode=%l b=% obj =% ", errCode, barg, farg);
printf(" x=");

int i;

for (i =0 ; i <narg ; ++i ) {
printf("od.0f ",xarg[i]);

}

printf("¥n");
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knapsackSol ve() knapsack.cc NUOPT

VC++

2. nuoptvcapp — YVisual G++ 2008 Express Edition

e REE FTWN | FOYVORFE | BILEEY  FHeED LT e R
el -l vz BSAMIENG).
i & | BRLGER CiEna. GtrleShift+ &
{_E %1‘—‘}'3}' 'muoptycapp’ @ 7 ] BXEIEE DiEmnG).. Shift+at+4
- L dll
EREE loadmodule | L HLOTLAE
Ll A Tl D FRTOI NERTO
i g 'ﬂj driver.cpp
: €+ knapsack.cpp O3 AT O — L
- & maincpp -
= I:,j "r\"}"_'ﬁ“_ :-'?"f_.ll.- %-.':E}
i i ﬂ krapsack. b
o R TN Ha—}Pyd FOT oM
iH éﬂnnﬁlass : e e
= od useSolvelP F0Y o HETEEREL
i S i‘;» ?‘;'f i}*}b 20T HDE L EIERED..
L R
Cd U= 7941 AL EILFHRRE.
=)L ME L FNERR LY.
*p  FOUIHE W=D PA T L ERIDEER O E R
FoiT Alt+F7

VC++GU



T D) | =T e i

A LR

err Code=0
err Code=0
err Code=0
err Code=0
err Code=0
err Code=0

err Code=0
err Code=0
err Code=0
err Code=0
err Code=0

Press any

P Fr )
Rl RS,

Tl L TR H
oA eyFEL
ek ..

ATad D
ATwth A==

= L MDFERR B

b=1 obj=0 x= 0000
b=2 obj=8 x=0100
b=3 obj=8 x=0100
b=4 obj=8 x=0100

F&
Crl+FE

Ctrl+Alt+E

F11
F10

0
0
0
0

b=5 obj=12 x=01100
b=6 obj=14 x=11000

b=26 obj =25 x=1
b=27 obj=25 x=1
b=28 obj =25 x=1
b=29 obj =25 x=1
b=30 obj =25 x=1

N =
N N =

key to continue

3.1.5VisualBasic

DLL
dl |

N N =
N N =

Ve

Vi sual Basi ¢

DLL
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= 4 dil
= | Header Files
- |h] knapsackh
[ Resource Files
(= = Source Files
- 4] dlmain.cpp
- €] driver.cpp
- f‘-j knapzack.cpp

DLL knapsackSol ve()

knapsackSol ve

#i ncl ude <wi ndows. h>
#i ncl ude <stdi o. h>

/1 SI MPLE NUCPT
i nt knapsackSol ve(i nt narg, doubl e* aarg, doubl e barg, doubl e* carg
, doubl e* xar g, doubl e* farqg);

/1 VB DLL
#def i ne EXPORT __decl spec (dl I export)
#defi ne FORVB _st dcal

extern "C" | ong EXPORT FORVB nuopt mai n(
long narg //

, doubl e* aarg // a
,double barg // b
, doubl e* carg // C
, doubl e* xarg // X( )
, doubl e* farg // ( )
)

{

i nt errCode = knapsackSol ve(narg, aarg, barg, carg, xarg,farg);
}
DLL

*

DLL DLL W ndows
DLL Excel VBA
VBA _stdcal
DLL
VC++



2. nuoptvcapp — YVisual G++ 2008 Express Edition
IAME FED R [JOVIORE | ELEE FIREO U-bD ek
Sl- - d @ 4 | v rsroieno.

W25 THATI0-3 - .

2 @ L] BRLLVEE Oisin. Gt Shifte A
P %H 3% ‘nuoptveapp’ 8 3 () pETRIEE MIENNNG).. Shift+ Alt+ &
@ E
# o4 lnadmodule L BLLGZLRED
o4 noClazs i 7 =i
o4 useSoleQP 2| 3 f.{D?‘?ffJLEiT =

Foizh OO — L

03 (F).

A=K7 FTDNRE
FOU IO HEFREIREL.
FOUTHRDENL EIERRD..
HASL EILFRRIED.
L= LDENL FNERRLY.
* | FOVIOL YilhelR A T LERIOERCERD
= A Alt+FT

[Fhe8D | o=@ B A gLsH

P g )
F o IRRS F§

- FliSRL TR ) Girl+F5
oA eyFEL
{Rl 0. Crl+alt+E
ATvF A D F11
AFuR A= F10

= L MDFERR B

VBA

NUOPT ¥SAVPLES¥app¥dl | ¥dl | sanpl e. xI' s
VisualBasic Sheetl
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nuoptmain
DLL
DLL C++ int VBA Long double VBA Double

Sheet 1
Private Sub execbutton_dick()

Dma() As Double

Dmc() As Double

D mx() As Double

Dmn As Long

D mobj As Doubl e

n = Range("B2")

ReDi m a(n)

ReDi m c(n)

ReDi m x( n)

For i =1 Ton
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 Ton
Range("A9"). O fset (0, i) = x(i - 1)

Next i

Range("A3").Ofset(0, i)
Range("A4").Ofset(0, i)

End Sub

DLL

Modul el

Decl are Function nuoptrmain Lib

"c: ¥ProgramFi | es¥nuopt ¥sanpl es¥app¥dl | ¥Rel ease¥dl|.dl " Alias _
" _nuopt mai n@8" (ByVal n As Long, ByRef a As Double, ByVal b As
Doubl e , ByRef ¢ As Doubl e, ByRef x As Doubl e, ByRef f As Doubl e)
As Long

DLL
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DNeEERY|iRS o - @ = £ 2 2| @@ @, ||mspIss “m-|m zoE==
El =
A | B [ © [ ©o [ E T F T @ H | 1 | J [ k_ [ ¢
1 |Ah
| 2 |ReRET 4 10
| 3 |EE8 3 2 2 5 f
EREET & 2 1 1 1
| 5 |[EEaE0 LR 15
| 6 |thh -
| 7| 0
| & | [ 24
| o | 1 0 0 0 0 1 1
| 10 |
|11 |
12
|13 | RiB{E={T ’
14|
15
3.1.6GUI WINAPI Ve+
.snp Ct+ .snp
eV 5
.snp
%0988806 Wt h_si npl eCont rol %8866
voi d sinpleControl ()
{
}
Ct+ .snp
si mpl eControl () .snp

si mpl eCont rol ()

%098886 #i ncl ude " C: ¥nysrc¥nmyheader. h" %8860

W NAPI

5 NUOPT Ver.4 Ver.5 W ndows98/ Me
Ver.6 GQGU

nuopt - support @si . co.jp
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W NAPI getdate

/1
/1 LP
/1
Vari abl e x;
Vari abl e vy;
/1

hj ective cost(type=m nim ze);
cost = 180*x + 160*y;

11

6*x + vy >= 12,

3*X +y >= 8;

4*X + 6*y >= 24;

11

0 <= x <= 5;

0 <=y <=5;

char* getdate(char*);

char chrTi e[ 128];
printf("%¥n",getdate(chrTine));
fflush(stdout);

9884880 #i ncl ude <tine. h> %88646

/] C++
char* getdate(char* chrTine)

{
_strdate(chrTine); // nmmdd/yy
return chrTine;



a7

3.2 UNIX (SIMPLE )
3.2.1 UNIX
S| MPLE
.snp
nodel . snp
gend ass nodel . snp nodel . h
nodel . cc
nodel . h
sol ve()

(cout <<, print (), dunp())

S| MPLE
S| MPLE
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S| MPLE

nodel . snp

™~

gend ass

N

nodel . cc, nodel . h -

C++
nodel Control . cc
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3.2.2 UNIX
QP. snp
1 UNIX

/1

/1 SIMPLE

/1 3.1.2

/1
/1
Set S
El ement i(set=9);
Set T;
El ement j(set=T), k(set=T);
/1
Par armet er c(name="c", index=j);
Parameter Q nanme="Q', index=(j,k));
Par anmet er cu(nanme="cu", index=i);
Paraneter cl (nane="cl", index=i);
Par amet er A(nane="A", index=(i,j));
Par amet er bu(nanme="bu", index=j);
Par amet er bl (nanme="bl", index=j);
/1

Vari abl e x(index=j);

/1
bj ective f(type=m nimze);
f =sunm(c[j] * x[j], |)
+1.0/2.0 *sum(j, K] *x[j]*x[k], (j.k));

Il

Expressi on constr (i ndex=i);
constri] = sum(ALi,j] * x[J], J);
cu[i] >= constr[i] >=cl[i];

bulj] >= x[j] >= bI[j];

S| MPLE

S| MPLE



#i ncl ude "QP. h" ——

50

2 gend ass UNIX

QP. snmp
W ndows

> gend ass QP.snp

gend ass  NUOPT

makefil e
QP. h Q. snp
Q. cc
QPControl . cc
Q. h
3 UNIX

Ct+

gend ass

Ct+

Q. cc

used ass. cc

voi d sinpl eControl ()

{

int len,i,*ind; Q. snp
ap

!/

I QP

!/

System QP qp;

gp.f.val.print(); — | QP.snp

gp. x.val .print();
gp.constr.val.print();

doubl e* x;
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gp. x.val . dunp(len,ind,x); // QP X C++

printf("x(QP):¥n");
for (i =0; i <len; ++i ) {
printf("[%d] %40.3e ",ind[i],x[i]);
if ( (i+l) %4 ==0) {
printf("¥n");
}

}
printf("¥n");

used ass. cc si mpl eCont r ol

System QP ap
QP. snmp

NAME. snmp Syst em NAME

NAME. h Syst em NAME

Syst em NAMVE NAME. h
ap
qp. show() ;
showSyst en)
Syst em NAME S
S. X NAME. snmp X
S. X

print(), cout, dunp()
readD()

S| MPLE
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gp.f.print();
gp. X. print();
gp.constr.print();

Q. snp f,x,constr

options. noDefaul t Sol ve = 1

gp. sol ve();

used ass. cc QP. snp Par anet er
S| MPLE

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

C++ S| MPLE
(SI MPLE ). val . dunp
4 UNIX
A) SIMPLE
B) C++
5 UNIX

used ass. cc Q. snp Par anet er A
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readbDat a(FI LE* fp, char* filenane);

fp C stdio.h

Used ass. cc

mai n()

/1

/1 SI MPLE

/1

int i;

for (i =1 ; i < argc; i++) {
char *file = argv[i];

FILE* fp;

if (strenp(file, "stdin') == 0) fp = stdin;
else fp = fopen(file, "r");

if (tfp) {

fprintf(stderr, "can not open %¥n", file);
exit(l);

}
readData(fp, file);

used ass. cc Q. snp

Cc
Q
[1,1] 11 [1,2] O
[2,1] O [2,2] 22

[1] -3 [2] L;

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

bu
bl




System QP gp;

Q. snp Par anet er a, Qcu,cl, A bu,bl
name = name =
Par amet er a(nanme=" ")
:2’

Paraneter a;

Par anet er a(nane="a”);

Paraneter a;

ML. snmp, M2. snp

System ML ni;
System M2 n2;

mi, n2
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3.2.3 C++ UNIX
used ass. cc knapsack. snp
C++
required
/1
/1
/1
/1
/1 NUCPT/ SI MPLE
/1
/4.
/1
Set S
El enent i (set=S)
I nt eger Vari abl e x(i ndex=i,type=binary); //
Par amet er c(i ndex=i, required);
Par anmet er a(i ndex=i, required);
Par amet er b( required);
hj ective obj (type=maxi m ze);
obj = sum(c[i]*x[i],i); /1
sum(ali]*x[i],i) <= b; /1
used ass. cc knapsack. snp
required .snp
Syst em knapsack required Par anet er
Par anet er
/1 knapsack. snp
Set S
Par anet er a(i ndex=S);
Par amet er c(i ndex=S);
Par anet er b;
/1 C++
double cary[10] = { 42, 12, 45, 5 , 2, 61, 89, 32, 47, 18};
doubl e aary[10] = { 39, 13, 68, 15, 10, 20, 31, 15, 41 , 16};
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/[l C++

b = 121; //

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

Syst em knapsack knap(c,a, b); // knapsack

doubl e* knapx;

knap. x. val . dunp(l en, i nd, knapx); // knapsack X knapx
/1
printf("x(knapsack): ¥n");
for (i =0 ; i <len; ++i ) {

printf("[%3d] %940.3e ",ind[i], knapx[i]);

if ( (i+l) %4 == 0) {
printf("¥n");

}
}
printf("¥n");
delete [] ind;

used ass. cc c,a, b readD
knap
c,a, b used ass. cc c,a, b used ass. cc

c,a, b knapsack. snp c,a, b



#i

3.2.4 main UNIX

S| MPLE

si nmpl eCont r ol used ass. cc

ncl ude "sinple. h"

voi d sinpleControl ();

11
11
11
11

int main(int argc, char** argv)

{

11

/1 SI MPLE ( )
Sinplelnitialize();

11
/1 SI MPLE

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

}
readData(fp, file);

}

sinpl eControl (); -~

11

/1 SI MPLE
/1
Si npl eCl earBuf fer();

return O;

NUCPT
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Sinplelnitialize();

#i nclude "sinple.h'

NUOPT

Si npl ed ear Buf fer ()

S| MPLE

v

Used ass. cc Q. snp knapsack. snp
gend ass @QP. cc, knapsack. cc
@QP.cc . QP.snp e

knapsack. cc : knapsack.

gend ass $*.snp

snp
gend ass $*.snp

useC ass. exe : QP.obj knapsack. obj

[ink -out:$@ QP. obj

used ass. obj

S| MPLE

IILI BII

used ass. cc

*.snp

/

knapsack. obj useCd ass. obj $(LI BS)



3.2.5

used ass

UNIX

pronpt % nmake useCd ass. exe

@P. cc, knapsack. cc, used ass. cc

gp312. dat

%r onpt used ass. exe qp312. dat

<readi ng data file:

Eqnum =1 profileStart...
-0. 000

profil eEnd, tinme =

Eqnum = 2 profileStart...
-0. 000

profil eEnd, tinme =

Eqnum = 3 profileStart...
-0. 000

profil eEnd, tinme =

NUOPT x. X. X, Copyri ght

PROBLEM NAME
NUVBER OF VARI ABLES
NUVBER _OF FUNCTI ONS
PROBLEM TYPE

METHOD

<preprocess begin>. .....

<iteration begin>
res=5.6e+00 ....
<iteration end>
STATUS
VALUE_OF_OBJECTI VE
| TERATI ON_CQUNT
FUNC_EVAL_ COUNT
FACTORI ZATI ON_COUNT
RESI DUAL
ELAPSED TI ME( sec.)
SCLUTI ON_FI LE
f=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|

X(QP):

gp312. dat >

QP. snp
(1/3 nanme="f")
(2/3)
(3/3)
(O 1991-200x Mat henmti cal
QD
2
4
M NI M ZATI ON

TRUST_REG ON
<preprocess end>

3. 3e-09

OPTI MAL
2.318182061
7
12
15
3. 310027094e- 09
0.01
sol ver. sol

1.212e-01

Systens | nc.

59

used ass. exe
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[ 1] 9.394e-01 [ 2] 1.212e-01
** QP is solved **

Eqnum = 4 profileStart... (1/2 name="obj")
profileEnd, tinme = -0. 000
Eqnum =5 profileStart... (2/2)
profil eEnd, tinme = -0. 000
NUOPT x. X. X, Copyright (C 1991-200x Mat hematical Systens |nc.
PROBLEM NANME knapsack
NUMBER_OF_VARI ABLES 10
NUMBER_OF_FUNCTI ONS 2
PROBLEM TYPE MAXI M ZATI ON
METHCD SI MPLEX
<preprocess begin> ......... <preprocess end>
<iteration begin>
1.2B
up: 244,711 o: -1le+50 time: 0.0s:nmem M)=0
[len:2 #prob: 4 #piv:9

#1  up: 244. 71 1o: 242 gap: 2.7073 tine:

0. Os: men{ Mo) =0
[1en:2 #prob:5 #piv: 10

<iteration end>

STATUS OPTI VAL

VALUE_OF_OBJECTI VE 242
SI MPLEX_PI VOT_COUNT 7
PARTI AL_PROBLEM_COUNT 10
DUAL_SI MPLEX_PI VOT_COUNT 4
ELAPSED TI ME( sec.) 0. 00
SOLUTI ON_FI LE sol ver. 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 **

NUOPT

System QP gp;

Syst em knapsack knap(c, a, b);

NUVBER OF VARI ABLES VALUE_OF_OBJECTVE
NUCPT NUCPT/ S| MPLE



3.2.6 UNIX

* NUOPT

*

*

S| MPLE
NUOPT .snp

options. = ..
NUOPT
opti ons. out put Mbde = “silent”;
NUOPT
options.outfilename = “_NULL_";

used ass. cc

voi d si npl eControl ()
{

/1 NUOPT
options. out put Mode = "silent";
/1 NUOPT
options.outfilenane = " NULL_";

int |en;
int* ind;
int i;

* sol

61
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NUOPT

<readi ng data file: qp312.dat>
f=2.31818

x[ 1] =0. 939393

x[ 2] =0. 121214

constr[ 1] =-0.927272
constr[ 2] =-0. 309092

constr[3]=2

X(QP):

[ 1] 9.394e-001 [ 2] 1.212e-001
** QP is solved **

x( knapsack) :

[ 1] 1.000e+000 [ 2] 0.000e+000 [
[ 5] 0.000e+000 [ 6] 1.000e+000 [
[ 9] 0.000e+000 [ 10] 1.000e+000
** knapsack is solved **

3] 0.000e+000 [
7] 1.000e+000 [

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

used ass. cc

System QP qp;
ap. x[1] = 2.0; // x[1]

ap
options. noDefaul tSolve = 1; //
System QP qp; Il ap
gp. x[1] = 2.0; /1
gp. sol ve(); /1
ap. x[qgp.j] =2.0; [/ x[j] = 2.0
El ement j(set=qp.T); // T

ap. x[j] = 2.0; I
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S| MPLE i nt
int j;
for (j =1, ] <=3, + ) {

El enent S| MPLE

El enent

sinmple_printf()
used ass. cc

sinple_printf("x[%8d] = %40.3e ",qgp.j,qp.x[ap.j]1);

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

simple fprintf(fp,.);
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4_ SIMPLE

NUOPT

nuopt vcapp
nod ass

= 54 noClass
S o e S 1
- & maincpp
- & noClazs.cpp
[ moad— e L
=2 7L

> UNDGE
NUOPT [ user app/ useSi npl e. cc
IMP.cc
VC++
4. 1VC++ (SIMPLE )
UNI X

4. 2UNIX (SIMPLE )




4.1VC++ (SIMPLE
4.1.1 VC++

nod ass. cpp

nod ass. cpp

knapsack
Par anet er a(i ndex=i);
Par anmet er b;
Par amet er c(index=i);
aarg, barg, carg
Variabl e x(index=i);
xar g farg

| oadnodul e, dl |

#i ncl ude "sinple. h"

11

11
11

65

knapsackSol ve

driver.cpp

i nt knapsackSol ve(i nt narg, doubl e* aarg, doubl e barg, doubl e* carg
, doubl e* xar g, doubl e* farg)

{
11
11
11
Sinplelnitialize();
{
Set S
El enent i (set=S)

I nt eger Vari abl e x(name="

, I ndex=i, type=binary); //
Par anmet er c(nanme=" ", index=i);
Par anmet er a( nanme=" ", index=i);
Par anmet er b( nanme=" ")
hj ective obj (nane=" ", type=maxim ze);
/1 ( NUOPT/ SI MPLE
a. readD( narg, aarg);
b = barg;

c.readD( narg, carg);

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

5.7 )
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/1 NUOPT . sol

/1 options.outfilename = "nuoptout”;
/1 .sol

options.outfilename = "_NULL_";

/1

options. out put Mode = "silent";

/1

sol ve();

/Il x C++

/1 (NUOPT/ SI MPLE 5.6 )
i nt |enx;

i nt* indx;

doubl e* val x;
x[1].val.dunp(l enx, i ndx, val x);

if ( lenx '=narg) {
return 99; // x[i] narg (
}
/1
int it;
for (it =0 ; it <lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];
[ indx[it] 1,2, ... narg 1
}
/1

*farg = resul t. opt Val ue;

/1 indx, val x dunmp al | ocate free
delete [] indx;
delete [] valx;

}

/1 NUOPT

return result. error Code;

}
1
Sinplelnitialize() Si npl ed ear Buf f er ()
{} S| MPLE Set El enent
{1} Sinmplelnitialize() SI MPLE

03 SI MPLE



4.1.2

nod ass. cc

VC+

knapsackSol ve
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| oadnodul e, dl |

driver.cpp

|I_:J _@ lnadmaodule

o C] drivercpp
- €] knapzack cpp

L= =2 IR

| oadnodul e

e CH] maincpp
= s — Jw))
] knapzack.h
L3 UY=2 Fpi
?;E noClazs

= =2 2rdl

N\ € maincpp
o e noGlass cpp
3 A= 1)l
Cauw=2 2l

=

VCH+

2. nuoptvcapp — YVisual G++ 2008 Express Edition

0V IOMETFRRIRED.

hARL EILFREIE!.
W=JLDE L FIERRL..

FOATE

FrAME REE FRTO [TOVIORE | BLEEY FHeSO w—lT e R
ve BSAMENG)..
2 @ L SRLLEE s Gt Shifte A
& %?j” 3 nuoptveapp’ @3 [ BEEE OIENG). Shift+ At A
&
# 24 loadmodule Cu BLLOZLEE
i 33 Hr . =
& (2 useSaheP 2 IATOIrA I ERTD

Foizh OO — L

03 (F).

A8-kPy? FOTTIHRE

FOYIOHDENLENERRD.

*y FOVIIL =D PA T LERIROEHRCER D

Alt+F7
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VC++GU

[Fhe8D | o=@ B A gLsH
P Fr )
F iR F&
- Fy R LT ) GirbFE
JOEAIPRF .
falet .. Ctrl+Alt+E
AT A F11
AFuT A== Fid

= L MDFERR B

| oadnodul e



4.2 UNIX (SIMPLE
4.2.1 UNIX
Sl MPLE
M P. cc

#i ncl ude "sinple. h"

11

/1 NUCPT/ SI MPLE
11

1 4.

11

int MPsol ve(int narg, doubl e* aarg, doubl e barg, doubl e* carg

, doubl e* xar g, doubl e* farg)

{
77 S
11
11
Sinplelnitialize();\\\\\\\\\\\\\
Set S
El enent i (set=9); S| MPLE
I nt eger Vari abl e x(name=" "
, I ndex=i , type=bi nary); //
Par anmet er c(nanme=" ", index=i);
Par anmet er a( nanme=" ", index=i);
Par anmet er b( nanme=" ")
hj ective obj (nane=" ", type=maxim ze);
11 ( NUOPT/ SI MPLE 5.7
a. readD( narg, aarg);
b = barg;

c.readD( narg, carg);

0 <=x[i] <= 1;

sum(ali]*x[i],i) <= b; /1

obj = sum(c[i]*x[i],i); /1

/1 NUOPT . sol

/1 options.outfilename = "nuoptout”;
/1 .sol

options.outfilename = "_NULL_";
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/1
options. out put Mode = "silent";

/1
sol ve();

/Il X C++

/1 (NUOPT/ SI MPLE 5.6
int |enx;

int* indx;

doubl e* val x;
x[1].val.dunmp(l enx, i ndx, val x);

if ( lenx '=narg) {
return 99; // x[i] narg
}
/1
int it;
for (it =0 ; it <lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];
[ indx[it] 1,2, ... narg 1
}
/1

*farg = resul t. opt Val ue;

/1 indx, val x dunmp al | ocate
delete [] indx;
delete [] valx;

/1 NUCPT
return result. errorCode

M Psol ve

4.2.2 UNIX

S| MPLE M Psol ve

free

Sinmplelnitialize()



#i ncl ude <stdi o. h>
#i ncl ude "sinple. h"

I C )

extern "C" {
extern void secini();
}
/1 SI MPLE
int MPsol ve(int narg, doubl e* aarg, doubl e barg, doubl e* carg
, doubl e* xar g, doubl e* farqg);

int readData(FI LE* fp,char* filenane); //
int main()

/1

Il ( )
/1

secini();
Sinplelnitialize();

int narg = 5;
doubl e aar g[ 5]
doubl e carg[ 5]
doubl e xarg[ 5];
doubl e barg = 20;
doubl e farg;

4! 2! 3! 6!
6,8,4,3

= { 7},
= { . 4},

i nt err Code;

/1
/1 barg NUCPT
/1
int ib;
for (ib=1; ib<=30; ++ib ) {
barg = (double) ib;
/1
/1
/1
err Code = M Psol ve(narg, aarg, barg, carg, xarg, & arg);
printf("errCode=% b=%g obj =% ", errCode, barg,farg);
printf(" x=");
int i;
for (i =0 ; i <narg ; ++i ) {
printf("9%.0f ",xarg[i]);

}
printf("¥n");
}

11

/1 SI MPLE static
/1
Si npl eCl earBuffer();
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return O;
}
SI MPLE secini () Sinmplelnitialize()
C++
M Psol ve
char* filenane = "c: ¥¥t enp¥¥data. dat";
FILE* fp = fopen(filenane,"r"); [/
readData(fp, filenane); //
fclose(fp); //
S| MPLE
name
param = 2;
Par anet er a( name="param’) ;
a 2
Vari abl e v(name="param’);
v 2 Si npl e earBuffer() SIMPLE
S| MPLE
4.2.3 UNIX

useSi npl e. cc, M p. cc

pronpt % nmake useSi npl e. exe
pronpt % useSi npl e



er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0
er r Code=0

AnTAToanTAnn
P RPO0O~NOOPR~WNERE

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
obj =22
obj =22
obj =22
obj =22
obj =22
obj =25
obj =25
obj =25
obj =25
obj =25
obj =25
obj =25
obj =25
obj =25

X X X X

[oNeoNeNe]

PRRPRRPRRPRPRPRPRPRPRPREPREPREPRPRPRERRRRR

e e

PRRPRRPRRPRPRPRPRPRPRPREPREPREPRPRPRERRRRR
PRRPRRPRRPRPRPRPRPRPRPRPRPREPRPRLPRLPRORRR
PRPRRPRRPRPRPRRPRPRRPOOOOOOROOOOO

PRRPRRPRRPRPRPRPRPRPRPRPRPRPRPOOROOO
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5. SIMPLE
| oadnmodul e driver.cpp
nod ass.cc (UN X useCd ass.cc useSi npl e. cc)
5.1
driver.cpp (UN X used ass. cc)

Syst em knapsack knap(c, a, b);

knap
knapsack
knap. show() ;
showSyst em()
Syst em NAME S
S. X NAME. snmp X

S| MPLE

gend ass

nod ass

11
11
11
Set S
El enent i (set=S)
I nt eger Vari abl e x(i ndex=i,type=binary); //
Par amet er c(index=i, required);
Par anmet er a(i ndex=i, required);
Paramet er b(required);
hj ective obj (type=maxi m ze);

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




knap VC++  GU w7

System_knapsack knap(c,a.b);
knap.|
ir @b
ir @c
de @ d A
kr @'h_ dump { len, ind, knaps
719" [ FIED x = GOl

@

/e B[ ZEE

knap. x

Vari abl e x

print(),cout,sinple_printf()
S| MPLE

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

knapsack. snp X, obj

simpl e_printf(“x[ %] %¥n”, knap. i, knap. x[ knap.i]);

“knap. i ” El ement i

simpl e_printf(“x[ %] %l¥n”, i, x[1]);
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5.2C/C++
C C++
S| MPLE doubl e
i nt
Par anet er b;
b = barg; // barg doubl e
readD C S| MPLE
void readD(int lenl,int len2,..,int | enM doubl e* data) const
lenl,len2,.,lenM:
data :
dat a
/1
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(nane="al"); El ement i 1(set=al);

Par amet er pl(index=il); /1
pl.readD(5, cont);

11

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

Set a2(nane="a2",di me2); El enent i2(set=a2);
Par amet er p2(i ndex=i 2); /1
p2.readD(2, 3, cont);

11
11

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(nane="a3",di m=3); Elenent i3(set=a3);
Par amet er p3(index=i3); [/

readD



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

11
11
11

p3:

[1,1,1]=1.1,[1,1,2]=1.2,[1,2,1]=1.3,[1,2,2]=1. 4
[1,3,1]=1.511,3,2]=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

| oadnodul e

driver.cpp (UNI X used ass. cc) gend ass

Syst em knapsack knap(c,a, b); // knapsack

options. noDefaultSolve = 1

knap. x[i] = 1; [/

knap. sol ve(); //

sol ve()

nod ass nod ass. cpp (UNI X M P. cc)

solve(); //
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5.4C
C++
dunp() | oadnodul e

driver.cpp(UNI X used ass. cc)

int len;

char** ind;

doubl e* knapx;

knap. x. val . dunp(I en, i nd, knapx) ;

dunp

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

l en: ind, data

i nd: I en
dat a: I en
data[ 0], data[ 1], .. ind[O],ind[1], ..
readD
knapx driver.cpp
(UNI X used ass. cc)
i nd, dat a dunp
1
dunp
doubl e asDoubl e()

doubl e objval = obj.asDoubl e();
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5.5

resul t
int result.status

doubl e result. opt Val ue;
dunp()

5.6

Vari abl ePar anet er

nodel

for (int p=1, p<=5; ++p ) {
nodel .p = p; // Variabl ePar anet er
nodel . solve();//

p Vari abl ePar anet er

nod ass nod ass. cpp

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

Vari abl ePar anet er p i nt p

pi



5.7 NUOPT

sol velLP, sol veQP

81

NUOPT

nuopt Par am par am

NUCPT

par am

S| MPLE

options.

”7opti ons”

NUOPT

nuopt Par am

nuopt Par am

nuopt Par am sol velLP, sol veQP
sol velLP, sol veQP

nuopt Par am
”7options”

Def aul

out put Mbde

"silent", "nor ma

"nornmal ", " [ out put: node = nornal ]

nmet hod

"aut 0", "aut o"
"l'ine", [ met hod: aut 0]
"hi gher",
"trust",
"bf gs",
"si mpl ex",
asqgp”,
"I'sqp”,

"t sqp”

scal i ng

"of f" "on

on" [ scal i ng: on]
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maxi tn i nt 150

[crit:maxitn = 150]
eps doubl e ( )

[crit:eps = 1.0e-38]
addToCut of f doubl e 0

( )

[ branch: addt ocut of f = 0]
cut of f doubl e

( )

[ branch: cutoff = 1.8]
p i nt 10

( )

[ branch: p = 10]
maxnod i nt -1

( )

[ branch: maxnod=100000]
maxtim i nt -1 ()

( %)

[ branch: maxt i m=3600]
maxmem i nt -10

UNI X Mo
W ndows
W ndows | M
: 10Mo [ branch: maxmem=500]

gapt ol doubl e -1
tol x doubl e 1.0e-8

[ param t ol x=1. Oe- 8]
told Doubl e 1.0e-6

[ param t ol d=1. Oe- 6]

5 Vers hi gher/ i near/bfgs/trust
" maxmem - maxmeni Mo]
W ndows -10 UN X W ndows
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maxi nt sol i nt -1
[ branch: maxi nt sol =3]
m pf easout "of f" “on”
"on" 8
[ branch: m pf easout =on]
outfil ename char* o] NUCPT
) [ out put : nane=nyout ]
noDef aul t Sol ve i nt 0 sol ve()
noDef aul t Sol out i nt 0 Sol out ()
out put Par anet er i nt 0 Par anet er, Set, El ement , Exp
out put Set 0 ression csv
out put El enent 0
out put Expr essi on 1
nmul t Dat aPol i cy i nt 0

8 Ver6
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6. VC++

6.1 Microsoft Visual Studio 2008

nuopvcapp
NUOPT
.LIB DLL
Vi sual Studi o 2008 NUOPT
. Rel ease
Release
1
LS -~ O Cr+ o

@ C. ¥Pr ogram Fi | es¥nuopt ¥bi n¥cfl ags. cf g"

NUOPT



loadmodule 08T+ =7

R E_T"-f-‘j_'-(j {Feleaze!

v| F3ylor-niEy [PHTI WinaD)

B ONT
= fEEONT
-

Fho
|_:_:-C_f'r0++
e
Bk
ZoEed
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T EBAE—
AT
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U
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IR
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1 AARL BILE 2T 7
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D "UNIGODE” /FD FEHzc /MT /Fo” Releaze¥¥” /Fd” Releaze¥ved0pdh” AW3 Ahologo /o Avped /Zi ATP
SerrorReportprompt

AN o D) o~
@ c¥Program Files¥NUOPTEbin¥cflags.cfe”|

T ——

ok [ #et |

- OCH+ -

C. ¥Progr am Fi | es¥nuopt ¥user app¥i ncl ude

loadmodule FO0MT+ A3

HERC): |77 Release] ~454 —PETT

NUOPT

[F3

@ HIEIOAT
= ESIONT
LR

LTl
[ GG

B3
ik
FF 0t
O-FER
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HA7R
- S5
e
L
Uuh
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| S5
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e
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“G:¥Proeram Files¥NUOPTY¥userapp¥include”

T ) o
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e Ll
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UMNICODE & 271 WD{ER

EMOAIN—F T

128k =F BAGENE ST« L A M EEELET. (BB E S SIR S TR00LTEMTHE .

20558 TRR -2 (/7

(30 (hologo)
LA 3 (/W3)
iy (FWp64)
[RIRY4

(30

VIHRAD

ok [ #=etr |
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[ibnuopt MI_mlib, psap

loadmodule FO0MT+ A3

lib

@ HIEIOAT
ER:Iwlifisat
LR

Tl
[ CGACH

- 38ihigg 10U
B

| vk 31

| TIIIAR W=l

EHML PR SR -8
- IR
(e ] e B

——

libnuopt_MT_m_lib p=api.lib
(7T

HEDS IS DR
- NEEIPA N
- NEFEAISGEN
@i BT = V=2 Il
Lol LR Rk
DLL (BRER A

| L D U=

vl (B

WAMSLENS SRR RIEELET Uk kemeldZ libd, FRCNERERBLENET,
L | &
[ o [ =t |
4
* — —

C. ¥Program Fi | es¥nuopt ¥userapp¥lib

NUOPT

NUCPT



loadmodule FO0MT+ A3

TR ICH E—;';"-’l-"-j;:-f%"-&ﬁéleasej

v| F5uboa-bLEy [PHTIWinaD)

@

vl (B
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w- HETONT el FOutDir ¥ ProjectMamet exe
= ESTONT ETHRRDET saERL
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Tl AAALBIL I DERNETE AR Vo bETThRRO (/INGREMENTAL:NO)
i GG EEREROEET {301 (/NOLOGD)
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i%: EHOER S
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R BN F5Y F LAk “C¥Program Files¥NUOPT¥userapp¥lib™
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Ehy SHFSHETZRFDA D T
. 18hira DL UNICODE & 774 ) WDIER (F(R}
B
IR S
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5
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NUOPT
-0 G+
NUOPT
DLL
[ibnuopt MD mlib
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6.2 Microsoft Visual C++ 6

NUOPT nuoptapp.sin
VC.NET nuoptvcapp.sdw
nuopvcapp
NUCPT
.LIB DLL

1
@c: ¥Program Fi | es¥NUOPT¥bi n¥cfl ags. cfg”
NUCPT
"strstreamh':
2 CC++
c: ¥Program Fi | es¥NUOPT¥user app¥i ncl ude
NUCPT
"sinmple.h
3
[ibnuopt M._mlib
System nterface:: System nterface(char const *)
_menmove LI BCD. |'i b( nermove. obj)
4

c: ¥Program Fi | es¥NUOPT¥user app¥lib

NUCPT
“li bnuopt_M__mib"

Visual Studio 2008



NUOPT

[ibnuopt M _mlib
DLL
[ibnuopt MD mlib

nuopt - support @rsi . co.jp

*

Debug / Rel ease Debug

LI NK : warni ng LNK4098: defaultlib "LIBC

/ NODEFAULTLI B: i brary

C/ C++
NUOPT

DLL
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6.3 Microsoft Visual C++.net

6.3.1
NUOPT Vi sual Studi o 2008 aul

NUOPT
Vi sual Studi o 2008 VC. NET aul

6.3.2VC++

nuopt vcapp. sl n VC. NET eV

VC. NET GUl NUOPT VC++

(a) QU

(by 7 -
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loadmodule 00X T+ A —
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NUOPT
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