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CORF2RXAY TR, HEATFTEYA ML =23 %@L T, Nuorium Optimizer' /MR 71 775
L OHAE T E RS L 3. Windows I Tl VisualC++? IDE>Z FIH L7261 v E 3. 47 a2
5N EDBEFEFFEIIIRELFTT,

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

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

(%7) C++SIMPLE O E 7 )Vitih % Fhi & OHIZFER L CTHAHT 5 (5 4 #)

(L) C++SIMPLE DEF Vil h 527 5 A% A L CHMT S (55 %)
EVHMODFENHYET. TOFF2 AL I TRINSIZOVTIHICHIL T3, £ HEOME
HHNE, KoMy T

(7) @713 Nuorium Optimizer #4707 7 A & LTH 77Ut A TRB§ 2 HEETY. 7ot
ZRER T —=F DR VDI —N—=~y DY T8, FEE - TNy Z7IRDIAESHTT.

(7) Ut (4) () () X, W3 d Nuorium Optimizer # 74 75 )& LTV 7L, €D
Rz AT 2 TT.

(4) 1ZLP, MILP, QP IZJ&T % % C++SIMPLE % /1 & $ICHH OB E - TR 7Ty
HHETIEH D TTA, 2= TTF— 5 ZEERICERT 2 LENTSNET

() (=) FwFNd C++SIMPLE 24§45 HIETT. (V) 13 (=) XD IEMETI A, Nuorium
Optimizer DT A4 75 VN ¥ 7 ENTWAH T T 5 LERKTRHBHIZ-DOOME L2 L) 2 TE T
FA. (L) FPMEIRRBHEC 2D T, BHEROMELZ —2DIE T a5 4TS 5 2 &A%
RETT. 72721, —#® UNIX/Linux ¥ Tld (=) OFEZ2HR-FLTB) TLA.

Nuorium Optimizer DXF/E /N1 ZIZBET 5 CFEA
I 2234 FIZT A 1E#ICO & F LTI, https://www.msi.co.jp/solution/nuopt/spec_
table.html % ZEEL 723 W,

e VC++
TF NI .

(Nuorium Optimizer DA ¥ A b — VI5/T) \samples\app

OFIUTDzip 7 7ANMDHY T
e app_VS2015.zip (VS2015 H)
e app_VS2017.zip (VS2017 J)

[ Nuorium Optimizer] {22 & F LC, VI5 £ Tid [NUOPT] - V16 %5 V23 Tl [Numerical Optimizer| &#EHFmMAEZ % B
w2 L ET.
2Microsoft Visual Studio 2017 \ZFEDOWTHB L 5.
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https://www.msi.co.jp/solution/nuopt/spec_table.html
https://www.msi.co.jp/solution/nuopt/spec_table.html

2 F1E [FLBIC

e app_VS2019.zip (VS2019 Hl)
e app_VS2022.zip (VS2022 Hl)
%3, 774V D Nuorium Optimizer D 4 ¥ A+ — VIHTIX

C:\Program Files (x86)\Mathematical Systems Inc\NUOPT
Lo TWET.
9, TR, TSI Liczip 77 A NVEMRHELET. B, OSDEEICL-T
2 TV DOLINE S ARMERDP 20, WY R T A VTIZa = LTh LY Y TV OF -
FET2THLENDHY T
RS AEITR ) &, VC++DV ) 2 —2a v Thb

nuoptvcapp.sln

VHY FET.
COV)a—Ya yARIBUTO 4o Tay 27 b3 9

[l YYUa-%3 'nuoptvcapp' (4 FOVTIH)
[ dll

[ locadmedule

[ noClass

[ useSoleQP

R

Ihoo7uyzr PR3 EUBETHHTA2FETHIIHICLTWET. Ax=2 7V THlE LT
HO2 0B BHEEIHMETH KO F v 7%y ZRETY

B x;€{0,1} (€S)
HIOBIE ORAL) ) e,

i€S
%‘Jﬁ"fj%ﬁ: Z aix; < b

i€S

S DEFRIZT 0 - 1 BB DY, #IEHHEIP—AK, BEOHWHEBZRKLT S L) HET
§. COMERZRET HDILEET— 513,

HIBEB ORI ¢;, FIRKORE a;, BRI DL010H b

EDET. COMERZM LV T T =Y a v ERLOA B HETITE T

BEN s#—rI5y rT2—0

COX =27 WVIZHER STV AN IE Windows Bit, UNIX/Linux Fit3til <.

Windows it CTlE, Win327 0¥ =7 METIEZR 64y b 7B Y 27 MERIZT2LEN DD
T EEOFFIIOWTIE, [7.1 Microsoft Visual Studio 70 ¥ = 7 bOfE] #BML T 23w, F
E, Nuorium Optimizer D A » A b — VIKFIZEIR L7z T 234 T AR TR 5% 2 231 T )3
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1.3 YVTILF«Lo FUDAR 3

GoTwE g &, IEHIKEMELEEA. LTRILCI L FE2HNTLZZ N,

UNIX/Linux fIZ2WT [C++SIMPLE ®EF VR A5 7 5 A2 ER LTRSS ] 35S
WKEoTRIFHCZNZWEER TS TS, §EMIC2 & £ L Tid Nuorium Optimizer ¥ & —
(nuopt-support@ml.msi.co.jp) F T IH#E < 723\,

1.2 BRIt

MWERT T 75 ADOBRERIT ) 2O DOFETRBICIIKRDVPEINTT. —HREBICI->TUEL T 74
IUHBERZL D 9.

oAV IN—FT7 74 (L@ TRLE) :

userapp/include/*.h  Nuorium Optimizer DA ~ 7 V— R 7 7 L )V

e VC++iiT A 75 VTN (VC++TDY ¥ 7 IZDIRLE) :

userapp/lib/libnuopt_M#.1ib Nuorium Optimizer 7 4 77" (VC++h}R)
SAMPLES/app/ VC++WUHH > 774 L7 b Y

e UNIX/Linux fitZ £ 75 1) &4 > 7 (UNIX/Linux BB TDY) ¥ 7 IZOARDLE) -

userapp/lib/libnuopt_unix.a Nuorium Optimizer 7 4 7' ") (UNIX/Linux hit)
userapp/nuoptunixapp UNIX/Linux WY > 7 V574 L7 bY)

CDFA4 77 ) 0HAEK LU — FE Y 2— )V Nuorium Optimizer 254 ~ A b —)b EILT W 5 BREE

TOAREEL, BESMF1E Nuorium Optimizer (ZH#E U ¥ 9.

BEN vvous«Loruons

MERS 4 75 ) OB Y TILF4 L2 FYTYE. UTFHZ0—ETT.

e VC++
nuoptvcapp.sln VC++D V) 2 —v 3 v
useSolveQP.cpp solvelP, solveQP Z H\W2 5% TN XA ¥
useSolveQP/qp312.txt useSolveQP.cpp H7—% 1
useSolveQP/qp312I.txt useSolveQP.cpp HT7—% 2
useSolveQP/knapsack.txt useSolveQP.cpp 7 —% 3
useSolveQP/hs23.txt useSolveQP.cpp 7 —% 4
useSolveQP/useSolveQP.vcxproj 7B I 7 M7 74V
d11/d11l.vcxproj Tayxz 7 b7 74N
dll/dllsamples.x1ls dlil 29 >~ 7V Excel 7y 7

loadmodule/loadmodule.vcxproj 7O ¥ =2 774
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noClass/noClass.vcxproj
noClass.cpp
knapsack.smp
knapsack.cc

knapsack.h
knapsackControl.cc
main.cpp

driver.cpp

dllmain.cpp

o UNIX

makefile W TNV D makefile

F1E [FLBIC

Tuy s b7 74NV

ET VORI & FEATE SR L Y T
IR —T 2 —ATAMET WV
genClass (2 & ) HEJAEK S 727 9 A DFELE
genClass |2 & 0 HEJAE S iz~ y 57—
knapsack ® I ¥ b T — )V
knapsackSolve D X A »

knapsackSolve @D FJ A /N

dlDOAA >~

useSolveQP.cc solvelP, solveQP W AH TN A AL ¥

qp312.txt useSolveQP.cc H7—7% 1

knapsack.txt useSolveQP.cc HH7—% 2
useClass.cc 7 ARHCLY Y TIVAL Y

QP.smp
qp312.dat

knapsack.smp

PG AL VI —T 2 —ATAMNETFTIV1
QP.smp T —7%
P25 AA U —T 22— AT AMNETINV2

useSimple.cc  C++SIMPLE @ 7 )V il

v

MIP.cc C++SIMPLE @€ 7 )Vt

BEFHEORICERELRTAESOY Y TV A4

% Tt & ORI T 5 Y56 OB O f]

m SIMPLE O35l - AY MLISRAFTI T NSRRI BEa0EES

AR R RE 2 SRS %2 A F%, C++SIMPLE @€ 7 VAL IZ B W TH#ATY SymmetricMatrix
7% Matrix /X2 bl Vector R ED SIMPLE D2 7 A4 7V = 7 b 2T 2512135l E LT

#include "simpleMatrix.h"

LR

using namespace SimpleMatrix;

DFLRALEEE 72 ) £97. 72721, Windows BgBEEIZB VT [5.1.2 genClass DI — )V | 2 FETE N7z

FIIFRRT 5 LEEIH ) THEA.

C++SIMPLE S8Bi&ic~ =277 )L

HRASHNTT F—FBIEVRT I
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W7 et X TikEHEd 2 Bl

Nuorium Optimizer Z /B 7 11 275 2 Ldf4 % J73& LT, %913 Nuorium Optimizer #§75 & ZE177E
RELTERL, W7 ur s 200070 A CTREITLHZ2BNMLET. T—FDOAHRNIEZ7 7
ANVENLTHCET. COFERARN T 7 4 VIS 702 ZARBIOF — "=~y F23H ) F5
%%, Nuorium Optimizer &4V 70 77 AAVMV. L TWAH DT, MEIET 572 ZIZHEK DL Y 751
PHEHT, HELLTVEV) Xy bH ) ET. FICEROF ==~y FPHEIC R 255 %
BRWTiE, AGEZMHTAZL2BHIOLET.

AR A0 SIMPLE BEF N7 7 )l J
data.dat knapsack.smp
18P
S Bl et = it df E;> Nucrium
Cptimizer
ETHR
WA w0

result.txt

N =arstof

% 91& C++SIMPLE ®E 7 )V 7 7 £ )V knapsack.smp 2> b FETEREZER L 9. 2Tl

HIBEEBORE : c=6 8 4 3 4)
X% : a=4 2 3 6 7

EWV) SEROFy Ty yMEEZMEE Y. UTiICaxy F7ar 7 ETETERXZERT 26
2R LETAH, IOV TId Nuorium Optimizer ¥ = 2. 7 V& TR L 723,

knapsack.smp

//

// VAN AVAIN 7fﬁ%g
//

Set S;

Element i(set = S);

IntegerVariable x(index = i, type = binary); // KA
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6 F28 FTEAZFERU TR TOLATEET 56

Parameter c(index

i);

Parameter a(index = i);
Parameter b;

Objective obj(type = maximize);

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

solve(); // K%

/] FEROT 74T

FILE* 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

| 22 EESEEING

Nuorium Optimizer #{5E 5 70t X & L CRET 5D T, MW7 0 s 762956 70r 73 Y
FERELTENTa A2 RETLIENTELLOTHNIMTOIMERA. T TEC Sl

& Java Z WM T T 75 2 0] (Windows i) 2R L F 9.

ZZTIE, ETFVOb (HHlIFNOER) ICHYE 57— %2 10530 T TEPLTHDELFEL &
W PREE R L

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

exeLoopC.c

//
// Numerical Optimizer EITEXZ B 7R L LT
/1 FATT BB (c Eik)
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2.2 HERTOTS LOA)

//
#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 all = {4, 2, 3, 6, 7};
double b;
double c[] = {6, 8, 4, 3, 4};
int x[5];
double obj[1];
int ret;
for(b = 1; b <= 30; b++){
write(n, a, b, c, "data.dat"); // AJIT— % DIER

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

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

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

return O;

/1 AT — 5 OFE %

ret, b, *obj);

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 < n; i++)
fprintf(fp, "[%d]l %f\n", i + 1, alil);
fprintf (fp, ";\nb = %f;\nc=\n", b);

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

C++SIMPLE S&B#&Efi i~ — 27 )b

MRS NTT FT—FHIEVRT I



8 F28 FTEAZFERU TR TOLATEET 56

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

/1 W T — % OFEAE
void read(int n, int* x, double* obj, const char* output)
{
int i;
char buf [256];
FILEx 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);

MER 7T 75 L 6] (Java, Windows i)

exeLooplJ.java
//
NNmHRﬂOmmuuiﬁ%ﬁ%%fnﬁxkbfiﬁTéw(hm)
//

import java.io.x*;

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];
for(double b = 1; b <= 30; b++){

int ret = 1;

try{

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



2.2 HERTOTS LOA) 9

write(n, a, b, c, "data.dat"); // ASIVERG
ret = execute("knapsack.exe","data.dat"); // Bl 7 Wt AiEH)
read(n, x, obj, "result.txt"); // HJJFEAAR
}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");

}
11 RIWEB A >
static void write(int n, double[] a, double b, double[] c, String input)
throws IOException{
FileWriter fw = new FileWriter(input);
fu.write("a =\n");
for(int i = 0; i < n; i++)
fw.write("["+(i+1)+"] "+a[i]+"\n");
fw.write(";\nb = "+b+";\nc =\n");
for(int i = 0; i < n; i++)
fw.write("["+(i+1)+"] "+c[i]l+"\n");
fw.write(";\n");
fw.close();
}
/] T A ZREE) XV v R
static int execute(String exe, String input) throws IOException{
ProcessBuilder pb = new ProcessBuilder(exe, input);
Process p = pb.start();
InputStream is = p.getInputStream();
while(is.read() > 0);
try{
p-waitFor();
}catch(java.lang.InterruptedException e){
e.printStackTrace();
}

return(p.exitValue());

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



10 F28 FTEAZFERU TR TOLATEET 56

/1 WEEARAY v F
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();

CEili, Java EHEHOBNIB VT write B (XY v F) 2%E#£ L T, Nuorium Optimizer ~® A
NF—=5%T7ANVELTHILTWET. Nuorium Optimizer N\D A7 7 A VDT +—< v MID
W TlX, Nuorium Optimizer/C++SIMPLE ¥ = 2.7 V& T& M { 728\,

C SiDPITIL system B % fli > T, Java DI Tid ProcessBuilder % ffi 5 7 execute XV v F
% %£7% L C Nuorium Optimizer ETRNZ 70 A& LTREILTWET. ZOF, write B (X
Vo R) THEs/c AT =47 7 4V data.dat 515 LTHZTWET.

Nuorium Optimizer FZITTEAULRFRE R (x & obj) % result.txt [N L FF. CEili, Java &H
LOBNZBWTY read % (A Y v F) 2% LT, Nuorium Optimizer O SKfFFE R % S M IAA TV
9.
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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)
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12 £ 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

ZEEFNTVWET. TDOANY ¥ 7 7 A )ViE Nuorium Optimizer 7 4 7 7 V) @ include 7 7 £ V DIREWLHT
(Windows kR) :

(Nuorium Optimizer DA ¥ A b — VH5HT) \userapp\include
(UNIX ki)
(Nuorium Optimizer M A ¥ A b —)V¥5H) /userapp/include

W2H Y F9. 73, nuolf.h|lid NAMESPACE NUOPT integer &\ 9 BIASHE PN TWE 9778, int 72
EEZTWREEWTHED ) THA.
e solvelP

solveLP OV H LR

nuoptResult*
solvelP
(
nuoptParam* options
,int n, int m
,int minimize
,doublex x0
,double* bL, doublex bU, int* ibL, int* ibU
,doublex cL, doublex cU, int* icL, int* icU
,double* objL
,int nAelem, int* irowA, int* jcolA, doublex* a
/] WM IERZE AL L R W a—8 L CEME T B
,int* ivtype = 0
,int* pri =0
,int* dir = 0
,int* until = 0

,double* upc = 0

1]
o

,double* dpc
)
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3.2 JL—FUiLHR 13

e solve(QP

solveQP DIEV H LR

nuoptResult*
solveQP
(
nuoptParam* options
,int n, int m
,int minimize
,doublex x0
,doublex bL, doublex bU, int* ibL, int* ibU
,doublex cL, doublex cU, int* icL, int* icU
,double* objL
,int nAelem, int* irowA, int* jcolA, doublex* a
,int nQelem, int* irowQ, int* jcolQ, doublex* q
/7 DT HIRI RO ZROEG DAL L % W& —8 L TEM T HE
,int nQCelem = 0, int* ifunQC = 0, int* irowQC = O, int* jcolQC = O
,double* qc = 0
/] DN IHEBZE AL L R e —iG L CH M HE
,int* ivtype = 0

,int* pri = 0

,int* dir = 0

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

)

solveQP IZ solvelP DIEFEZ ZATHBY, solveQP TLRDHDIEEZ T XTCHET L L, solvelP
LH—DOEREE LD 5.

| 32 Pl

solvelP, solveQP DH|E o EKIZILFEL TV IF 4. DK TEIBOBEHZITNT T,

3.2.1 BEE2EICHhHDBDBHD (solvelLP, solveQP itE)

nuoptParam* options  Nuorium Optimizer DK+ 7> 3> (0: 77+ WV )

int n BRI
- . MEAOBRY (5 FEAHD)
int minimize W/MENEILDT T FEFE : w/ME, 0 fkb)

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



14 £ 3% S4J5U solvelLP, solveQP

doublex* x0 ZEHOMHME (BES ' n)

double* bL EBOTHRRZ bV (EE n)

double* bU ERDOERRZ bV (KRS 1n)

intx ibL ERHOTROAE (BX o, FHF:HY, 0:%L)
intx ibU ZROLEBOAE (B o, FH: DY, 0:%L)
doublex cL RO TFERZ MV (EE 'm)

doublex cU HFXD ERXZ by (ES m)

intx icL HRHXOTHROERE (BS 'n, FE:HY, 0:%L)
intx icy R0 FRoOfHE (BS tn, EHF:HY, 0:%L)

Z ZCTHEAT B51HUT solvelP, solveQP IZ3ET, MUEKZEFED 3. ®ADF[HIE Nuorium
Optimizer DRFEA 73 a v 2525 bDTITD, 0% WT I EATEET. LOLEIIIKRBEL TV 3
YELTT 74N EOREZHCDE V) FRIZZD . @FIEET 740 THED ) TEAPN,
KA 72 a v DI|ELRLT D BT,

nuoptParam myparam;
myparam.method = "asqp"; // fREDIRE

solveQP(&myparam, .. .);

DEHIZLT, myparam D X 2N (HBIOKFEL T2 9 Y ITHETS) ITHEZZEL T, solveQp 2
7RV ZAZELE9. 7ML [6.8Nuorium Optimizer SKfifEA 73 a v | 2BM L ZE w0,

RO ETRIFLE L WEAICIE, 635 ibL F72 3 ibUD I v RK—F U b2 0L ET. #l
Zi¥n = 3DEPHT

V) ETTRZRBTLLEICEIROLIICHEEL T

BLY DT bl bU ibL ibU

0 0 2 oAt o
1 & 1 0 0 DAt
2 2 3 oAt o LAt

C++TIRAFIDRTIZ0IE L FE D TTOT, 1 FHOERIRT 0 oBnicxic LE. Eylo [T
Il eEpNGIERE ST, ToUSH] w5t o A oEENETY. #lERiconT
b FEKTT.

RO E, BLOEFEXHREERETREZ RS EICLoTHBLEY. ibL, ibU, icL,
icU DB NULL R4 ¥ %2 WT T EDFHFEINTVE Y. ZOHAE, TXT0 24 S h7-E5 %

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



3.2 I—FUaHx

ETOLRUERICRD 5.
PHEIZHIN T A x0 ICNULL R4 Y ¥ 2ET I ENTEIET. ZoHSIZEOMHEET 7+ v b
DHDEHND LV ERIZR) 7.

3.2.2 BEESICHhHhDHBBHD (solvelLP, solveQP itiE)

doublex*
int
int*
intx*

doublex*

15

objL HWBE RO (RS i n)
ndelem KRN DOREATHNDOIFEFEEK
irowh FEFEHFOITHFG (KRS :nhelem)
jeolh  FEFHEFDFF G (KL ! nhelem)
a HFEFOfE (RS : nhelem)

ST GIED solvelP, solveQP T UEMKZRFE 3. objL id HIWEEORILE 5

D e IHIBLET

J

TR RORBATINIEFLHZ DAL R £9. W LRFEHRE O EL R 2YE101E, Th b ofl
BWOENE Y. FFEKROLMI 1T ) OF T THR LY. Fliidntelem=4 DL X,

DEIHHZBE

BCHY DET  irowA  jcolA

0 I 2
1 1 3
2 2 I
3 1 3
o 23 20
“los o 0}

a
23
1.8
0.5
0.2

FHZ72EICRDVET A IOV TIET25 25N TwADOTHl (1.840.2=2.0) IS T T).

FERERDOEMIR T

3.2.3 ESEMEERIREICHO D DD BD (solvelP, solveQP i@ : —iFAEREEE])

int*
int*
int*
int*
doublex*
doublex

ivtype
pri
dir
until
upc

dpc

C++SIMPLE S 8Bi&ic~ =277 )L

ZEROMR] (KBS tn, 0:8fE 1: %K 2:1°1F))

NULL R4 ¥ ¥ #&EL ¢
NULL B4 ¥ ¥ Z#&EL ¢
NULL R4 v ¥ %2&E LT
NULL R4 v ¥ &2 E LT
NULL £4 ¥ 2% EL ¥

MRS NTT FT—FHIEVRT I



16 £ 3% S4J5U solvelLP, solveQP

518 ivtype AR OHR 2 52 5 X7 PVT, ROBEKREZFHLET.

0 HEHER
1 —fEDOIEER
2 N4 FUEH (0F/2F1)

ivtype HK % NULL RA ¥ ¥ 12T 5 & T RTOLHIEREK TH DL L W) IBEL R UEKRE 2D
9. wntil I VIS KVBEILSNE L72DT, NULLAA YL %d. £72, pri, dir, upc, dpc

E V20 LD BEIEENT L2DT, NULL KA v #IZLF 9.
BRERDPEE L WA, ivtype YIBEOL B EZ T RXTAHABT 52 LT ET (—H540%).

3.2.4 BHBEHROZRDESICHHHBBHD (solveQP D)

int nQelem HWBEAHEONY vITHDOIEFEEZER

int* irow HWEEO~NY 7507 HF S (ES © nQelem)
intx* jcolQ HWWBEE DNy 275 0FF 5 (S : nQelem)
doublex q HREB DNy ITHOEFELEFZOME (KX : nQelem)

I 51T HMWBEE O RO G DOREBATH] (v 21T5])
1
EZQj,k'xj'xk
I

D Qi 52T Y. HHRXOREATI L ARICEFLEROAZ G2 T¥. BEOHT IFHIFNORE
THNEFAEETY. FEFEROLII1HT ) OFTTHAELY. LarLl, HIBEEDOAN Y 27530
MATHICTHAH I LZAHRLE LTWETOT, TEMTOREFEREL R 5 LRI E=MAHR0b 5
R85 (ZOMBFL) &) mITHERLTL2ZE W,

[ FAES
15

5 7
EWVIH) AN IR BT 5720121 nQelem = 3 L LT

BEA DT irowQ jcolQ g
0 1 1 1
B N o
( 1 2 1 5 —> ey
B2kl 5.
2 2 2 7

DEIHITHEZFT
HOLENVIUTOLHIIZLTHRUER®RTT

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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KK DFT irowQ jcolQ g
0 1 1 1
FERICT =MD
{ 1 1 2 5 e .
5 5 5 ; Bzl klilhb.

FILEFEEEZZ D525 Z0OMPWOENET. > T nQelem=4 & LT

RHDORT irowQ jcolQ
0 1 1

q
1

1 1 2 5 TR T b

2 2 1 5 ENTLEI.

3 2 2 7

E9%L, FOTEMEGOFRFUEF LG 25 LRI E=ME0 052722 81205 &) JEHI (£
DHHFL) 12k oT

1 10

10 7

FERLZZEICRDTTOTIREELZS W, T2, EEEHOBMWIEFIEETT.
nQelem=0 &35 &, BRBEEICZIROTAOPHFHE LW DO EMERINTT. 20HEITIE irowq,
jcolQ, qIEFTRXTNULLAKA ¥ L35 LNTEET.

3.25 #IHWRDTROEZICHHDDED (solveQP D, —HEEREE)

int nQCelem IR DNy LITHIDIEFEEFZH

int* ifunQCc  HIRKDONY vITH DI FFEEDIE T L H#E 5 (KBS nQCelem)
int* irowQc  HIFXONY ITHOFTHE S (KX : nQCelem)

int* jeolqe  HIRIKDOAN Y ITHDFIFE S (KX : nQCelem)

double* qc MR RO~y vITHIOIFEFOM (&S : nQCelem)

NS OFHTHIF D ZKER T

% S0, G EHBAOES)
Jk

DIRBATH] (N £Af75]) ORE

i

Jik
#5239, EFEZL, FOEBEEVETILIHIANOFTOAZE 2 T
BIZ1E, X1, 202 kOEHSBEFENENR
e 1’¢:r 1
3 6 2 3

TH L5121 nQCelem = 6 & LT

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



18 £ 3% S4J5U solvelLP, solveQP

BEYI DT 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

ExELET. HHRNI1BEVOFRTTIHRELET. T2, [THOIEFEEOLID 16F ) OF
TTHRELET.

HFRXDONY BITH S W TH S I L ZHiRE LTWEDT, HWEHONY TFEFR L T=
IR DIRFEFZ G2 5 ERRIC L= 527281245 (ZOMBFEL) &) FHIHE
HaI3ngd. 72, BWEBO KBGO~y 2f7FEF L L, F—OFEFZEN_ODELHEZ 5
B EMPWENE .

HZEFROEMIER IMEETT

nQCelem=0 & § % &, HIFRICZROMOIPIVIFAEL 2D D LRI N TS, TOHEITIE ifunqC,
irowQC, jcolQC, qc ¥ T RXTNULL KRS ¥ L §H5TLNATEET.

RO ZROEBG DAL AL, nQCelem 22 HLEDOT A TR TEMT LI ENTE
9.

326 HAEIST—AXvtE—Y

solvelP, solveQP DLV fi& LT, nuoptResult L)+ 7V 7 DR Y FINRDFET. 2D
ATV 27 bOXYNZFEATRHRIZOWTOMHPH ST T3, AR X 2 /NZBUT 0
DTY. ZOXYNOFHOFHMNIKIHTHZ T 54~ 73— F useSolveQP.cpp(.cc) & T 72
S, ZOA TVl MIFHTZI— FNTHK (delete) TAHLENHD 7.

int errorCode(); IJ—3—F
char* errorMessage(); IT—RAyt—7
double optValue(); I fiH

double VarVal(int i); i % H LB OMHE

double VarDual (int i); i TZTHDOZED dual
double FuncVal(int i); i & H ok oMl
double FuncDual(int i); i HDHID dual ff

ERET i 3EH, HRROA YT ATTN, 0TV THDH I LIZTERLS LI (RIOLEY
l# XA 0 FH).

IJ—3—F&xLF—RAv+t—L Nuorium Optimizer XKD b D & [{] LT . [Nuorium Optimizer
R=ZaTIV] OfERA T ISR E ., T2, solvelP, solveQPHFHDOLTF—E LT, 5lEHoOF

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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JERHIPAA —N—HH D T405, FHIF 15105 165 DT — FEFIZHE LTI, FHRIIUTOLR

H T,
a—F Eif
151 n S0 LLF
152 m 2YHE

153 ZEHOTI (bL) ASERE (bU) & H HRKEW
154 FRROTHR (cL) 25 EBR (cu) LhHREW

155 nhelem HE

156 irowA D3I ¥ R—*% ¥ b OHFHAGE K
157 jcolA DI ¥R —% ¥ b OHIPHANE
158 nQelem 2%

159 irowQ @3 ¥R — A ¥ b OHiPHHNE L
160 jcolQ DI ¥R —A ¥ b OHEPH A E L
161 nQCelem HYE

162 ifunQC D I ¥R —% ¥ b OHiPAANE K
163 irowQC MO I ¥R —% ¥ b OHiPHANE K

164 jcolQC DI ¥ R—% » b OHiPHANE L

165 ivtype O PHAYE L

I —RXyE—UlZ

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

DI, EROF—FICAIL2XDE#ELWERESEATYET

| 33 ESEPRl

BAZEBRBEIC[FIAH & LT\ 5 useSolveQP.cpp(.cc) i solvelP,

solveQP ZFIH§ A% TNV TT.

PRI IREZ: &, solvelP &, IREIHMIREZ &, solveQP ZMEUNF 7.

o VC++

AR
VBETIE, oy 7z HuizEFiconTtERrLTuwET.
Y FRERLTLZE W, T

%NUOPT%\samples\app

Systems Inc\nuopt)
WZH5b

WIS L I—FHFEFVET L L) F L7

C++SIMPLE S 8Bi&ic~ =277 )L

(%NUOPT%Z Nuorium Optimizer D 4 ~ A+ — Vi, 72& 21X C:\Program Files\Mathematical

AELHN, T, Bfivoa

MRS NTT FT—FHIEVRT I



20 £ 3% S4J5U solvelLP, solveQP

e app_VS2015.zip (VS2015 J)

e app_VS2017.zip (VS2017 )

e app_VS2019.zip (VS2019 Ji)

e app_VS2022.zip (VS2022 )
DHIL, BHEVOIY N, FIZEETLOIOEEMLTIHHIZZ W, 2B, vY vOERE
ZXoTldzip 7 7 A VDB BYITIE S AHMERDVIEN 72O R TE LRV EARTENET
COYEREZSALMRDY DL 7+ VFIEMLTSZS . £, ayfse7uavxy
A LT A ) Y s SR a Y S LS — At LT L E o E

V) a—3 3 ¥ nuoptvcapp P72 =7 b
useSolveQP

MDA VT T2 —A%HWTLP, QP % 7/ J AHBTY

b em BE
b e AEMETFER
B+ useSclveQPcpp

e Windows * UNIX #3&
useSolveQP.cpp(.cc) (& solvelP, solveQP ZFIH T %% > 7T, 10D main D AN S
DNEFT. B—FET2—NVDFIEHTHEZONTT 7 A VD LEOT— ¥ ZEishiiAh, Tz
solvelP, solveQP IZPE L 3. “ROEH % L, FIEFHHMEZ 51F solvelP %, HIUIL solveqP
ZIF0FET. UTEZ070r I A0dkTY
useSolveQP.cpp(.cc)

//
//  solveQP DFIHIBI
//
#include "nuoIf.h" // #AZH.
int main(int argc, char**x argv)
{
int n;
int m;
ifstream inputFile(argv[1]); // H— FET 22— VD5 HKE 7 7 A VHET S

inputFile >> n >> m ;

(vrigs)

nuoptResult* gpres = 0;

nuoptParam myParam;

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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if (nQelem || nQCelem) { // 2 IRDIBREHH 57 5 solveqP & I — )b
gpres = solveQP(&myParam
,, m
,minimize
,x0
,bL, bU, ibL, ibU
,cL, cU, icL, icU
,objL
,nAelem, irowA, jcolA, a
,nQelem, irowQ, jcolQ, q
,nQCelem, ifunQC, irowQC, jcolQC, qc

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

} else {// 2 RDBRED 2D 5 solvelP & I —)b

gpres = solveLP(&myParam

,0, m

,minimize

,x0

,bL, bU, ibL, ibU

,cL, cU, icL, icU

,0bjL

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

printf ("\n");

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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}

printf ("\n");

printf ("F:\n");

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

printf("\n");

printf ("\n");

delete gpres;
(]
]
d
d

delete bL;

delete bU;

delete ibL;

delete ibU;
(F4 %)

}

$£3E S4A4J5Y solvelLP, solveQP

i + 1, gpres—>FuncVal(i));

RKOXI e Fy THy 7E2EZ T 7.

¥

HEv B (wekAb)
LESESLS

H B R D FREL
fl# R FREK
il X4 :

x; €{0,1}

§ CiXi,

ieS

:E]cuxiﬁ b

ieS
c=(42

(ief)

12 45 5 2 6l
13 68

89 32 47
10 20 31 15 41

18)
a= (39 16)

b=121

15

ZN% solvelP TIF < 121X, —fROMGILET M [HE -

C++SIMPLE S 8Bi&ic~ =277 )L

MRS NTT FT—FHIEVRT I
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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) :

(Nuorium Optimizer M A ¥ A b —IV¥5HT) \samples\app {2dH % zip 7 7 4 V&R L 72H112
& % useSolveQP\knapsack.txt

(UNIX fR) :
(Nuorium Optimizer DA ¥ A b —)VH5T) /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.

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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$£3E S4A4J5Y solvelLP, solveQP

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)

% 3N % & useSolveQP.cpp 23T ¥ /¥4 Jl, Nuorium Optimizer D T4 77V &) ¥ 7 &I T,
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

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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FITO) | F-LM) Y-IWM FAMS)  aEN) oq
1 vEIW) .
T390 3
P T TOERG F5
b T TELTESH) 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 Nuorium Optimizer]

Nuorium Optimizer x.x.x (NLP/LP/IP/SDP module)
<with META-HEURISTICS engine "wcsp"/"rcpsp">
<with Netlib BLAS>

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

[Problem and Algorithm]

<preprocess begin> <preprocess end>

<iteration begin>

Coefficient Statistics (after scaling)

<<wcsp tabu search begin>>

number of column singleton : O

number of column selection : O

Modify coefficients

C++SIMPLE S 8Bi&ic~ =277 )L

PROBLEM_NAME anon.LP
NUMBER_OF _VARIABLES 10
(#INTEGER/DISCRETE) 10
NUMBER_OF_FUNCTIONS 2
PROBLEM_TYPE MAXIMIZATION
METHOD SIMPLEX
[Progress]

list mem(MiB)

Coefficient range [min,max] [4.47e-01,3.04e+00]
RHS and bounds [min,max] [1.00e+00,5.41e+00]
Objective [min,max] [6.67e-02,2.52e+00]
#sol upper lower gap(%) time(s)
#1 -1e+50 -0 100.000 0.0 0

10 sol: init

MRS NTT FT—FHIEVRT I
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C++SIMPLE S&B#&Efi i~ — 27 )b

$£3E S4A4J5Y solvelLP, solveQP

<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.

FAZZF72N%1E Nuorium Optimizer 2 & ORFIZE 5 T3, BIEOZEK D% (NUMBER_OF_
VARIABLES) *° HMWB%» Ml (VALUE_OF_OBJECTIVE) % %1% Z & 75CXZ £9. Nuorium Optimizer
ORI OMNEIT DWW TIE [Nuorium Optimizer ¥ == 7 V] (GIfiF) % TE L7230,

Nuorium Optimizer ® 77 % #3121,

nuoptParam myParam; // H &

ELT, KA 7y ar2E@E5L-0D,

myParam.outputMode = "silent";

ELET. F72, 774 M THIJ)E N5 Nuorium Optimizer DRFEL R — b THBH7 714 v
solver.sol DM Z I3 5 121

myParam.outfilename = "_NULL_";

HEL, solveQP() DIMDGFE LTHL 9. useSolveQP.cpp(.cc) DUTDI XY M %&
WaE, ZOFFEIC7 Y, Nuorium Optimizer 7* 5 D H I AHIH] T, useSolveQp 2SI 53
IRDMZR ) T,

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, M

HUPENV P AZ2 =05
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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

L3 hHE, TN NVPHBICETINTT.
e UNIX

Prompt} make useSolveQP

&9 5L, useSolveQP.cc #° ¥ /¥4 )V, Nuorium Optimizer D7 4 77 1) &) ¥ 7 T
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) :

(Nuorium Optimizer DA ¥ A b — Vi) \samples\app (& % zip 7 7 1 V& fFH L 72
HIZd % useSolveQP\gp312.txt

(UNIX KR) :

(Nuorium Optimizer DA ¥ & b — )VI5FT) /userapp/qp312.txt

o) ET. ZO7F—FIZRETHRET

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



3.4 =76l

29

- - 1 j:]’...
w/ME - Kb ch-x,-+—ZQj‘k~x,-~xk
- T24 ' k=1.---
J (k) 5
i=1,-
1 .
%'ﬁ: Cu,'ZZA[,j')Cj+EZQ;J{')C/"X]{ZCZ,‘ j=1---,
j jk
! ! k=1,---
buijijlj j=1,--
(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 %

ELTHUETLTATLZE N,
(UNIX kR) :

qp312.txt

prompt% ./useSolveQP qp312.txt

ELETY.

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 &) :

C++SIMPLE S 8Bi&ic~ =277 )L

MRS NTT FT—FHIEVRT I



30 £ 3% S4J5U solvelLP, solveQP

(Nuorium Optimizer DA ¥ A b —)V¥5fT) \samples\app (& 5 zip 7 7 4 NV & fRH L 72H1ZdH
% useSolveQP\qp312I.txt

13 ZORETEEOL R A MR AT TIE R, BHEREVIHITREEZOT 2D T, RO
BEtHREE 2D F9. ThEANELTEITTLE

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 ) :

(Nuorium Optimizer DA ¥ A b — V¥5A) \samples\app \CH 5 zip 7 7 4 V&R L72HIZH
% useSolveQP\hs23.txt

AR EEOPIC ZREPEINLBEE R D . B, ZOTF—FI13[1] D No.23 #igak 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:

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



3.4 =76l 31

[ 1] 2.000e+000 [ 2] 2.000e+000 [ 3] 1.000e+001 [ 4] 2.133e-010
[ 5] 2.133e-010

DX BN INET.

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L






ik Ll

ARETHNTHDIEC++SIMPLE IC X o TR L2 EF V2 70 75 2 O—E8E L TR 5 3:
TY. ZOHFEIRED Y 7 A% HERT 5 J L ATl T3 2% Nuorium Optimizer D F 4 77 V) %5,
Vo7 ENTWALETa TS AR THEIC—DODMEOA LPEZRTELVEWVHHIRYH Y T3

o VC++

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

%NUOPT%\samples\app

(%NUOPT%!Z Nuorium Optimizer D4 >~ &+ — )V, 72& 21X C:\Program Files\Mathematical
Systems Inc\nuopt)
iZHh5b

e app_VS2015.zip (VS2015 JH)

e app_VS2017.zip (VS2017 JH)

e app_VS2019.zip (VS2019 )

e app_VS2022.zip (VS2022 Hl)
DL, BECOITL N, FITEETLLORBHLTCIHMALZEV. &8, vY v 0ikE
& oTidzip 7 7 A VDB BTl #H EALMRP TN TZORMTE LRV EBTIVET
OGEIFEZRAAMEREH L 7+ VFIZERLTLZE W, 72, aryfse7uds
PG LTCORWEE, V77— M VI —PAELTLEVET.

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

BARTTEIE S 57075 260 TY.

4 [ noClass
e
b iE ABERTFRR
B maincpp
B *+ noClass.cpp

o UNIX
COBNZHIRT BDH, 77 AV

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



34 F£A4E C++SIMPLE EFILE RS\ ZDEE LIELE

(Nuorium Optimizer MDA ¥ & b —)VHHT) /userapp/nuoptunixapp
/useSimple.cc

/MIP.cc

<7

VC++iF 4 75 ) # BEVD T
41 VC++|F 4 751 (C++SIMPLE EF IV & FI A4 N\ %5500 L 7 WF) -~
UNIX S A 75 & BVl

42 UNIX iF 4 791 (C++SIMPLE EF NV E RS54 NE45EEL W E) ~

BiEA L 723,

m VC++ES A T5YU (C++SIMPLE EFILE RS 4 I\ %538 LIEULVE)

4.1.1 EFIFERSA)\DEc (VC++)

ZO7uY 7 FTldnoClass.cpp &V ) V—AT 7 A VIZETNEETNVEFHT 2 FHe X D5
FHEZXAEFNTWET. noClass.cpp Tl knapsackSolve & W ZHTOFH X2 ERLTVET.
DFEHFEGATILLT, Fv T4y 7 HEOEF VO

Parameter a(index

i);

Parameter b;

Parameter c(index

i);

WY 257 —% (aarg, barg, carg) #525L

Variable x(index = i);

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

#include "simple.h"

//
/] Fy Ty ZHE (EFVORBEETESEEL W)
//

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

,double* xarg, doublex farg)

//

C++SIMPLE 488 i~ =27 )L B NTT -8B T L



4.1

VC++hRS5 4T3 (C++SIMPLE EFILE RS54/ LIELEI)

/] AT HOFEAL.
//

SimpleInitialize();

{

Set S;

Element i(set = S);

IntegerVariable x(name = "YLEXZ hJL", index = i, type

Parameter c(name = "flifli", index = i);

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

Objective obj(name = "¥Mfifii", type = maximize);

/] GBS T— 5 R iR
a.readD(narg, aarg);
b = barg;

c.readD(narg, carg);

sum(ali] * x[i], i) <= b; /7 HF St
obj = sum(c[i] * x[i], i); // BRYBIE

// 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);

C++SIMPLE S 8Bi&ic~ =277 )L

= binary); // BHEEK

35

MRS NTT FT—FHIEVRT I



36 F£A4E C++SIMPLE EFILE RS\ ZDEE LIELE

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

/7 FIBUSEE

int it;

for (it = 0; it < lenx; ++it) {
xarglindx[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

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



4.1 VC++he54TF3U (C++SIMPLE EFILE RS A /\7Z5EE LKL D)

noClass IZBIEINTWE T,

main.cpp

37

#include <stdio.h>

// main() O TI— VT Lt FhE (R#Ebs4771)

,double* xarg, doublex farg);
void main()
{
/] HEOTF—%

int narg = 5;

double aargl[5] {4, 2, 3, 6, 7};

double cargl[5] = {6, 8, 4, 3, 4};
double xargl[5];
double barg = 20;

double farg;

int errCode;

// 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;

printf ("errCode=%d b=lg obj=%g ", errCode, barg, farg);
printf (" x= ");
int 1i;
for (1 = 0 ; i < narg ; ++i) {
printf("%1.0f ", xargl[il);
}
printf ("\n");

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

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

N %&FIHD knapsackSolve() & Nuorium Optimizer D74 77 1) &) ¥ 7§54 0—FEY 2 —
VWIMERTEET. VC++DA =2 = [TV =z M 25 [RAF— T v 7 70V x s MIRE]

FRE, kROXIHICIoTuT s NEBRIRLET

C++SIMPLE S 8Bi&ic~ =277 )L

MRS NTT FT—FHIEVRT I



38

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

F£A4E C++SIMPLE EFILE RS\ ZDEE LIELE

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

C++SIMPLE S 8Bi&ic~ =277 )L

MRS NTT FT—FHIEVRT I



42 UNIXKRSATFSY (C++SIMPLE EFILE RS A /\Z5HE LIELID 39

m UNIXEES A TSYU (C++SIMPLE EFILE RS 4/ 53 8 L 15U \El)

42.1 EFIFEFRSCI/)\DECE (UNIX)

RI, C++SIMPLE Otk #FIH L CHEE Ay, KR, MoOM BN ZEIT) Fed (BT v74 L2
FJWNODMIP.cc) T
MIP.cc

#include "simple.h"

//
/] F Ty ZHE
//

/7 BB S N E BB AR

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

,double* xarg, doublex farg)

//
/] VAT LADOMBL (CHMETEFLZVATLE YT, L& SIMPLE OEER)
//

SimplelInitialize();

Set S;

Element i(set = S);

IntegerVariable x(name = nPLENR Y b

,index = i, type = binary); // BEEZEH
i);
i);

Parameter c(name = "ﬁﬂﬁ", index

Parameter a(name = "H&E", index
Parameter b(name="Ff&HHEE");

Objective obj (name="5#&iffi fifi " ,type=maximize) ;

/1 BB S T — 5 & iRE

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

b = barg;

c.readD(narg, carg);

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



40 F£A4E C++SIMPLE EFILE RS\ ZDEE LIELE

0 <= x[i] <= 1;

sum(ali] * x[i], i) <= b; /7 TF St
obj = sum(c[i] * x[i], i); // BRYBIE

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

// HRBIEAE DR E

xfarg = result.optValue;

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

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



42 UNIXKRSATFSY (C++SIMPLE EFILE RS A /\Z5HE LIELID 41

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)

K1 C++SIMPLE Dtk % &t Ffe & MIPsolve # 23— V35 X {4 VA TTY.

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(FILEx fp, char* filename); // 7 — % %t

int main()

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

SimpleInitialize();

int narg = 5;

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



42 F£A4E C++SIMPLE EFILE RS\ ZDEE LIELE

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

double aarg[5]
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=Yd 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;

}

C++SIMPLE % itab L 72 Ffe & Z 555451213, secini() & Simplelnitialize() M-S DH
DEF. ZZTE, F—F 774NV EHRARTTICC++DEFHNCT — 7 % 3% E L T MIPsolve % [HIZ
ATVWETE, UTDOIIICLTTF—F 774 VEGARATBLIELTEET.

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



42 UNIXKRSATFSY (C++SIMPLE EFILE RS A /\Z5HE LIELID 43

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

fclose(fp);

IHTBHE, F=FOEHMENBEI Ny 77 ICEZONTET. BN T—FIXSIMPLE+ 7V«
7 N CTHEIL4RI (name) 224+ 7 V7 beWml, BEERICGEAATINTT.
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 20RAEZNTT. HKfED SimpleClearBuffer () & C++SIMPLE 23R$E
LTWBRAITA v 7Ny 7707 ) TRITI@GATY. TOA—V&ITo72%IE, I—VEITHHE
CEFRLIZWHRLSIMPLEA 7YV 27 FONEDSHTZ LI TE L 22D, THEA
DEAAEYFHBEWMS T ENTELT.

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

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



44 F£A4E C++SIMPLE EFILE RS\ ZDEE LIELE

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 £ ) C++SIMPLE CTI J —23384: L7238, C++OBINDBETON L X512k T LA #st
13 std::exception THiFETE £ 9. LU SIMPLE OBISMLE OB BITY. %3, BIF knapsackSolve 13
C++SIMPLE E 7V %Lk S 72T 9.

SIMPLE D %4+ 50.38 0 52 ik 1

#include "simple_exception.h"

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

// catch SIMPLE error

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



75 A%2ER L THIS % 5l

RETHNT LD C++SIMPLE IC L > CRLB L2 EF NV E 70 75 20— L L TR
T4 FFEIREILE TV EET) ¥ 7Sk C++SIMPLE Titilh L £§. KICZ DRtil 2 & Bl
BWALETWVISHIET 2 C++D 7 FAXERLET. 2—FTO T FLATIEZD C++D I FADF T
VI MEEETAILEIZLST

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

o VC++

V) a—33 Y nuoptvcapp D 7Y =7 b
loadmodule

WIDAVF Te—ABHWTFy 7Yy Z7HEZHL 7075 46Ty

4 [ loadmodule
Poum EE

5 A EFERR
*++ drivercpp

knapsack.h

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

e UNIX
UNIX WL TlE, C++SIMPLE DETF L5 C++D 27 T A &AW LT, ZIRKGTHEE, v 7
Ty ZHEOET VA LTEREZIT) Ttk (FIA4N) 21ERT 28280 LT

774NV
(Nuorium Optimizer ® A ¥ A b — I V¥5HT)
/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.

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



46 £ 5% C++SIMPLE EFILECH' 59 SR ZER U THIAT 50

/knapsack. smp

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

VC++WiF 4 75 ) # BEVD I
51 VC++MiF 4 75 Y (C++SIMPLE EFIVEHRA 5 7 I 2% A L CHAT A6]) ~
UNIX WS A 75 % BV

52UNIX L7475 (C++SIMPLE EFNEHRA 5 7 I 22 ER L THHT A6 ~

BHEA L 723,

IEEN VC+HES5 175 (C+SIMPLE EFIVERN'S 55 A B4R L THRT 36))

5.1.1 €5 (VC++)

RIRTTOATFMEZDOT TV = a vOLERAEF VLR TYT. BHEOETFIVERLRD
DX, 8T A—F DEFHFIC required LWV F—T—=FBH LT LTTH, TNEZD/EDH -
72T =8 % C++DEHINHANTHZEAZRLTVET. ZOMITBEAEOET VLR EFLETY. &
DB TIEZDETIVHRD & 9 7 knapsack.smp &) 7 7 A VIR SN2 DE LT,

knapsack.smp

//
/Tty Ty R
//
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(c[i] * x[il, 1i); // HEYEE
sum(alil * x[i], i) <= b; /7 WIS

D774 IVik
(Nuorium Optimizer M4 ¥ A k — V¥5HT) \samples\app

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

FMEHIOETIVIZZOFEFTIEIC++THHTEZRTIEH ) THADS. genClass L\VH) ATV F %
HWTEHT 5L, T 527 7 AE S (knapsack.h) &7 F ADFE% (knapsack.cc) HYHBIARL
EhET.

ROR—=VIZHEST L7 7 A VORBRERRLES. 2—WidFd, 7Y ¥/ 5ili C++SIMPLE
*HWTET VIR ZIT\, genClass ICL > T FADER ZHBERL, 21— 70rI1505%
nefivid. EFVEAHTLEEICE, 29 LTAERSINZZZ 7 AEHS (A knapsack.h) &1 ~
JNV—FLT, 7I9AF TV V2EFLET. TOVITRAFTV27 bORXUNEZMBLET, L—
FIXHSD C++7 177 A ([d knapsackSolve()) 7B I DETNIIT— ¥ RfF% AJ (print (),
dump()) T HEAENTREICR D 7.

FERROEROBCIE, BELEABER SN FAFEEr a4, V7 LET. 29
L THAB SN2 C++SIMPLE @ 27 7 23 TH, IAMEBITHOHAMT LI EATE Y. 72721
C++SIMPLE ® 7 5 A% FIH§ 52563 C, T—HF D717 T L% LRI SimpleInitialize(),
WLPEFZ\C SimpleClearBuffer () 7 A B Z PO ML E2H ) £3 (251X C++SIMPLE 2 (2
FIH T 2 LIS O & RN LEEE 2 ) F9).

SIMELE i £ & £7F -5k
{knapsack.smp ¥ )

\Mx\‘ awn ¥

genllass
CH+HI L BT TAES EFLO AL bR LRER
{knapsack.cc, knapsack.h) {knapsackControl.cc)
-
'.
L
..
Huorium Cptimizer :
T [ 2

he sl = 7 s FIY
knapsackSolve ()

[ b= DT T O PRI IS |

e —

genClass DIENI DOS 74 ¥ Koy 7a s 7 7o

S0y FIADFEEONE L —FIEEERT 2 LEEIH ) THA.

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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> genClass knapsack.smp

&L %7. genClass (& Nuorium Optimizer g2 2 —7 1 U 74 —T, ZOFETOLDITIIHE
BEDLHE L ) 5. NUOPT Y — VO [BHiRE] @ [NUOPT ~D/3 A & BehiZ8 ¥ PATH ~
BINT 5.1 o8 [BN] K7 %271 v 27 L, Windows & FHEE) L T 728w, oW TIZ
Nuorium Optimizer 4 ¥ A b=V A FEZHL TL 723, PUTF A% knapsack. smp ICX 3 % genClass
DELTHITT.

C:\app>genClass knapsack.smp

genClass.bat Ver *.*.* for Nuorium 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.

COBETIORIMKRBLET IVIIHIET 57 7 A TR E FRND genClass XHEE L7727 + V&2
e E g9,

knapsack.h knapsack.smp (CX BT % 7 T A DEFHR
knapsack.cc [l 7 7 A D%
knapsackControl.cc FIHF Y ¥ 7

7 7 AD5EF (knapsack.h) &, Z OIERELREIS L TEIELZIT) 22 PO —VFHhE (C++
DA—F) OFTEIERAT)ANCALTA Y 7 V—FT2LENH N 3. 7T ADFH (knapsack.cc)
DONFITHEE L —FDPERT 2 LEEH ) TEAD, ETERLERT 2RI —Fo7Ta s J A1
ULV YT THLENDH) ET.

V) 2—3 3 ¥ nuoptvcapp D /Y =7 b
loadmodule

MDA LI T 2—AHWTFy Ty ZREZHEL 7075 ABITT A, genClass THKL I N
F2%¢ (knapsack.cc) &7 J ADEF (knapsack.h) ZBIMLTWET.

knapsackControl.cc |& knapsack.smp CEFH L7227 7 ADFHHEOY TSI hTnwF
. 2OI—FE—ERHEILETEZITIEVIDDOTYT. ANFT V27 b3H 57 7 ADWEITIE
ZHELHA 7YV 27 POESEFEPNTUETOCT, 77 AOFHAD I — FEBKIZIZZE IR
9.

knapsackControl.cc

#include "knapsack.h"
void simpleControl()
{

Set S;

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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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 KS54/0 (VC++)

TRIDETFNVEZHPHOC++7 0770528 LEL LS. Thid7udy o7 MBS T
w3

driver.cpp

£\ 7 74 VT, knapsackSolve L W) HHIOF#E TY. TOV—F DA ¥ 72 —RFIAT)
ELT, FyTHy ZHEDETIVO

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

WY 257 —% (aarg, barg, carg) #525%L

Variable x(index = i);

WCAHYS T 22 HK0E (xarg) & BB (farg) 2 BTL VI HDTT. FIANDIDAL V¥ T x—
AFHEIE L L THETE 20T, X)L T — FERSTRICZ) £7

driver.cpp

#include "knapsack.h" // 4 Y7 IV—FES

//
/1 F Ty 7 RO KR
//
//

int knapsackSolve(int narg // @D A X
,doublex aarg // #H¥a
,double barg // FREb
,double* carg // FR¥lc
,doublex xarg // f~NZ MV (x)
,doublex farg // HWIERKL
)

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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// AL

SimpleInitialize();

{ // Simplelnitialize() DIA—=NVDRIZ{MNITS

£ 5% C++SIMPLE EFILECH' 59 SR ZER U THIAT 50

C++SIMPLE S 8Bi&ic~ =277 )L

/1 g OF 7Y 27 b
Set S;

Element i(set = S);
Parameter b;

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

/! CEBHZ PO T — 21252 5.

b = barg; // AN TEZEDOF FMRA

c.readD(narg, carg); // BCHIZ5 SIMPLE DF 7Y =7 MDD
a.readD(narg, aarg); // ECHI2*5 SIMPLE D4 7Y =7 FAD

R R
& a

//
// knapsack [ O K
//

System_knapsack knap(c, a, b);

int len;

int* ind;

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

// knapsack O x & ¢ DY) T % knapx [ZFEE

/1 RE R BHNZ e

int it;

for (it = 0; it < lem; ++it) {
xargl[it] = knapx[it];

}

xfarg = result.optValue;

// B BEUE % B 5 i .72 J510: (asDouble ) T & W HE)

/] ANEETRFIRORIE

delete [] ind;

delete [] knapx;

// SimpleClearBuffer() M I—)VDHjZ}TH L 5.
// T LB

MRS NTT FT—FHIEVRT I
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SimpleClearBuffer();
return result.errorCode; // LI —3I— K kg,

}

SimpleInitialize() & SimpleClearBuffer() X C++SIMPLE % FJH L 72 LD ) & et lZ b7
Vo a—nTd. FEEEOMHIZL Y, SimpleInitialize DI —)V X Y%L, SimpleClearBuffer ()
DIA—=NVEDHNE{ }TLLZLEDPH D FJ. SIMPLEDF 7Y =7 b (Set X Element) DEF I,
ZD{ YOHTITVWE Y. SimpleInitialize Z I—)VEFIZSIMPLEDF 7Y =2 b ES L THH
L7cHie, HHVIEZDOODHTSIMPLEDF 7V 27 M2 EFT 5 LEFKLT—L R T

FHE & OHT LT System_knapsack L\ ) 7 T ADF TV 27 bknap ZEHF L TVWET, Th
A% knapsack.smp &\ ) EFNVEBIIHIETE 7 FADF TV 27 POESTY. ZOTUTTHD
JeBD

#include "knapsack.h"

NZDETFTNVERZREELT 74 VT, EF )V knapsack [CHIET 57 7 AZFHT A2LE LA
YION—=FRELLEBHY .

— M1 NAME. smp 7 A E 7 )VIZIE System NAME &\ 9 7 FADSHIG LET. 7 T ADERT 71V
NAME.h {213 System NAME DERDPHEPNTWET. D728, System NAME Z T 2 BHIZIZL
NAME.h DA ¥ 7 Vv— FHPLET D 7.

7 I AEEDOHTSIMPLE # 73 = 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);

DEHTHEELTWEOT, MM LHOTHRE TRKICES L2 ELHOY 7Y 22 b

// driver.cpp DH
Set S;

Element i(set = S);
Parameter b;

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

iz

b = barg; // AN TIEZZFDOFENAA
c.readD(narg, cary); // BCHIZ readdD # 2 5.
a.readD(narg, aary); // FCHUIZ readd #H\2 5.

ELTHEZHRE, YATAF TV 27 b knap DHEFOKEIC

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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System_knapsack knap(c, a, b); // knapsack [HH®DKfF

DEHTFELTVET (ZOFIEIIZETVH, required W) F—TJ—FNIETEELF 7V

7 FHHBURIZIE £ ).

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

driver.cc T F& S M7 knapsackSolve {70 Y = 7 b noClass IZ& F LTV 5 noClass.cpp &
F—DARTTOT, 78I 22 PnoClass DAL Y V—F V&2 ZDFFfMH) LA TEET.

[a] —
AR T — 2R

VC++DAZa—@ [FaTlxl b] 25 [RA¥ =T v 7 0y MIEE] 2R,

Jlcosavz s EEIRLET.

JoOFIINP) | EFEE  Fiivdio)
I Ya—aypES-Hyt
 ISADENDC...

gF 73R 9i-HD)..

o UY-ADEMR..

1 FHLNVEEDEMW)..

0 BEOEE0ENG)..

2 HLWIILS-F)

@ FAIDIPAINESTO)
FouOFyO0-FL
Y- DEAF (S
SET-HN-3 I5-EST
ERBT-HN-A I5-FIF
SB0EMR)...

tp EEERY-EAOBMO.
AF-b7yT TOVTIHIEE(A)
TN TARMiEEBRES..

BoCHATLET

C++SIMPLE S 8Bi&ic~ =277 )L

4 %] loadmodule
boem BHE
b g ABREEE
B ++ drivercpp
b+ knapsack.cc
P [ knapsackh
P ++ main.cpp
4 [%] noClass
bomEBE
b IE ABERERR

P ++ main.cpp

F-LM)

ey P ++ noClass.cpp

Y=

f—

e

TAMS)  FR(N)

B =D O D
FIRTZES

RD &

DLW ALTH)

Windows T/ (i '| M

Ctrl+Shift+X

Ctrl+5hift+A
Shift+Alt+A

Ya-y3y I9A70-5-

NE-| o aB|m
YU1-33y T7AT0-5- O (Cirl+)

fad YUa-23 'nuoptvcapp' (4 TOUIIH)
B[l di

P [% loadmodule

P [ noClass

B [% useSolveQP

MRS NTT FT—FHIEVRT I
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FWFO) | F-AM)  Y-IM FANS SN

4 E (W)

599 A(C)
b TR TDERES) F5
P FReTELTEEMH) Ctrl+F5
i a'(?ﬂ—?)RTDJ?/i—[Fj...b Alt+F2
& FOERETFEFP).. Ctrl+Alt+P

Fmfhm=Zitw 8 Rl non

$5E, 7OV 7 b noClass DI EH—OH I ESLNT T,

5.1.5 VisualBasic hSOREUHL (VC++)

F4 75 ) E5 % DLL 2§ 5% & —#&IZ VisualBasic 2 EDT 7T r—a VI HIERZ LR TEF
T, Y PALIEFE—D K54 NV —F 2 %flioCDLL #fEkT5 70y 27 +TY.

poem BE
o AEEEER
*++ dllmain.cpp

=

++ drivercpp
*++ knapsack.cc
[} knapsack.h

= nucptvcapp.def

e

DLL ® AV [1& 7 % knapsackSolve() & I— V3 NV —F Y ZEMTHEUTOIHITHD 7.
DNV —F Y IZ A% knapsackSolve |ZJ L CT—EZ M L) BIEZITVWET.
dllmain.cpp

#include <windows.h>

// nuoptmain() D TI— VT LELFRE GRELI 4 751))
int knapsackSolve(int narg, doublex aarg, double barg, double* carg

,double* xarg, double* farg);

// VB 225IEENS pLL O AN [

#define FORVB _stdcall

extern "C" long FORVB nuoptmain(
long narg // @Y A X
,doublex* aarg // N7 bV a
,double barg // N7 MV b
,double* carg // N7 MV ¢
,doublex xarg // X7 MV x(I1)))

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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,doublex farg // HWHEUHE (1))

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

return errCode ;

DLL ® 7 /3%y 71

o NI SN

o BEMRZ 2 LB 7 7)) T LBEEREIET S
Y, WHZRPZVWOT—EYI—DXf YEKTI—VT50— FEY 22— V7 ETHEL R
L7z®DbH, DLL #1EK 35 2L 2B LET. DLL O A 4 ¥ OFE S/ IZ#H% D Windows 7 7V
r—vavERMETYT. 22T, ER L7 DLL % Excel ® VBA 225 3 — V3562 RLETHOT
CITIEVBADRGIMEN S Z L ZRift e L2HEE (Lstdecall) &EZoTwET. 3, DLL Z1EK
LELZ.

Jud s b [dl] Z#ERE, VC++DAZ2—0 [FuT =7 M o [RF—=F Ty T TFudx
7 MIEE] BT T

JOUTONP) | EEB FePo) FoAM) Y-IWm FARS)  4ERIN) SarEIwW) ALTH)

t VUI-vIYOEI-Tuk Windows 7/(v#- ~ | 57 _

+ ASAME .

‘% ,:jm;'_;mli"m Ya—33y I9AT0-5-

gF  IFA - Ctrl+Shift+X . .

e UY-ZADEMER).. WEa-|o-- g f'[
Ya-vay I72F0-5- DS (Cirl+:)

%1 HLWESDRIW)... Cirl+Shift+A "1 0 = ”j [

PURSSEVE ' T

o EFOEEDEIG). Shift+Alt+A ;0 = nuoptveapp! 3

2 HLWIIA-(F) b [ loadmodule

B FAToIr LEERO) b [l noClass
B [ useSolveQP

FoyTIrOFIO-FL
YUa-23yDEAFI(S)
SBT-IN-AI5-E&T
BET-IN-A I5-EIUT
ZED:EM(R)...
BEEEAT-EADBM(C)..

A5-bFyF TSI MR W) h
Trziea hmitZEERE o

& &

WIS, TEWFR] A=a2—%5 [dIOYINF]| #8IR"T 2L, DLLAIERSINE .

EIVEE) | FilwdDy  F-Lv) UM FANS 4%
B YYa-2avnFILRE)
YUa-3voUEILER
YUa-2aunHl-2(C)
V393V DREETOISL T-I9R-2A TP VEEETD
YU1-33y TI-FRREEY)
gy di DELEW)
dit QUEILFE) X
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Tlx, IhE2Y 7 LTHEITTS VBAMOEREEZITVWET. TODLL ZitAAATIEITT LY
TVTF)r—3a iz

(Nuorium Optimizer DA ¥ A b — V¥5HT) \samples\app (CdH 5 zip 7 7 A V&2 RH L 72HIZH 5
dll\dllsample.xls

TY. [v278%AFRITAH] T, SOV T 74 )IVEBE, VisualBasic T7 1 ¥ i< &, Sheetl
WKIERDO L) a—FaFErhTwEd. Zhidy— 2567 —% 25AH - T nuoptmain I — )V
$53—FTY. T#EE DLL OFixf/S2A T (BIEET 7 T4 T RMRORRETT /Ny 7 %2 BT
5L ZOWFNIDLL BMER XN F ). C++D int 1d VBA @ Long #1iZ, double iX VBA ® Double %!
WEhEhoIn LE9.

Sheetl IZ&EFNbHa— T :
nuoptmain Z J1—JL Y 36l

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

FATSELI2E, VU7 E2ITHILENRS) ET. H 2 TNVOEETIX Excel 77 7 dllsample.xls

R
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ERU 7+ V25D Release 7+ VFHIZ, dll.d1l BB ALEAICIELLSEEL ¥, d11.411 &
Wit 2 B HT 58413, Modulel O T2 gL 4

DLLOEE :

Declare Function nuoptmain Lib "Release\dll.d1ll" _

(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

I7E¥ VY — MR- TRY &g & DLL OETHThbNET. UM Zoa—-Fzfisz7 7
) —3 3 v OEFHTY

B RED #TW #FAD N0 vl T o AgLHHY NUOPT

=
[DeaeRyymes|o- @ iueis =@ [[wsemms i -BroE==
- =|
A | e [ e v [ | F [ @& [ W [ v [ g [ w [
1 |AR
| 2 |RIREY 4 10
| 3 |EE 3 2 2 5 & 1 2 1 7 5
e 6 2 1 1 1 3 fEVFIRENS el
| 5 |E8A5O LR 15 [ T j
| 6 &
| 7| 0
| 8 | 24
ER 1 0 0 0 0 1 1 1 1 0
| 10|
| 11|
12 : :
2 BELET  —— Ry UEfTE
14
15

E UNIX RS54 75V (C++SIMPLE 5 ILEtH 525 2 4R L THIET 36)

5.2.1 FlEOHE (UNIX)

ROR—VIZHET L7 7 A VOBMBRERRLET. 2—HFEFET, €7V ¥ 7 5ili C++SIMPLE %
HWTETFVRBZITVET. EFVIRBTEZS, TONEE smp EWIIRT-O7 714V (Bl
Z X model.smp) (KL 9.

K12 genClass &\ 9) I~ ¥ F& VT model.smp 22556 T 527 5 AEF (model.h) &7 T AD
F% (model.cc) *HBAKLET. T—HFIEZONEFZERTI2LEEIH) TEA.

ZHLTHEKRENZZ T AES (model.h) 4 Y7V —FT5ZLIlLoT, 2—FD70ar 5 LHh
LIDETWIIRLTT—=2Z2 ALY, RKFEZBERLZD (solve)), ZHI LD (cout<x,
print(), dump()) T HIEIELWHREICH D £

FEATHRROEROBIE, BIZEHBER SN 22 I AERE 284, Yo7 LET. 29LT
A S N7z C++SIMPLE @ 7 7 ZIE TS, MBI THHFHT 2 EATE 9. 72721 SIMPLE
D7 FARFHT HIHT->T, 2—=FO7T0 7T L0 000MLEEEZIFORTLES S T3 GF
MlZel L E9).
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SIMPLE | & & 25150
(model.smp 777010

~

awn W

genllass

Y
~

i

CHHI Z ALY TR
Huorium {model.cc.model.h)

EFENLDAL b AR
{modelControl.cc

Cptimizer

S I3

L
L
-
L
-

~N_

2
\ he Sk e v
[ :uﬂ#m‘Uuﬁ|

v/
= -

5.2.2 ZXRETEREDHI (UNIX)

S Rl

57

P TNTF AL M) OHIZIZRO &) iz ZRGEHE R E 2 RSl L72 ' TV 7 7 A )V QP. smp A°

HET.
1. EFIVOitE (UNIX)
QP.smp

//
// T TR I
//

E S

Set S;

Element i(set = S);

Set T;

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

/] INTRA—%
Parameter c(name = "c", index = j);
Parameter Q(name = "Q", index = (j, k));

C++SIMPLE S 8Bi&ic~ =277 )L
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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 2R

Variable x(index

// B/ME

j);

Objective f(type = minimize);

f = sum(c[j] * x[j], j) + 1.0/2.0 * sum(Q[j, k] * x[j] * x[x], (§, kK));
/1 F=M

Expression constr(index = i);

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

cul[i] >= comstr[i] >= cl[i];

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

2. genClass DEH) (UNIX)

ST, WEZOETFIWVELBRQP.smp 057 FTAEFREFERKZTLB L7 74V (C++DIT—F) %
HERLET. 2001 7ar 7 M6

prompt’% genClass QP.smp

& LE7. genClass (& Nuorium Optimizer & £ ¥ A ;b — )V L 2B@BE COARFEATHRER L —T 1 )
TA4—=TF. £935¢, ZOFIRBLETNVIIHIET 57 T AEFKE FE3E7)% genClass &t
HLAT4 L7 POIER SR ET. ¥ 7D makefile TId I OFAEE A BHANIFER LT
WET.

QP.h QP.smp KB T B 7 T ADESR
QP.cc [6] 27 5 X DFESE

QPControl.cc I v hE—VFHE STV

77 AD%EFK (QP.h) 1, ORI EGELHEICH L TEELZITT) 2 P e — VP& (C++0
I—F) OFTEREZITIMICLTA Y2 V= FFT2LEPH Y T3, 75 ADFEE (QP.cc) D
WA T — PP ERT 2LED ) TRAY, EHERZERTIBICI—FDTar 5 A
WAV ) T EUERH) TT.

CEFVHISORBEOAR, KE, 1)1 (UNIX)

W Z OEIHRFELE T VIS T EEEOFTY. DIFIZY > 771275 A useClass.cc 05
O ZRETHEREICEME T 2B E 2 T o TV A D EIREH L2 D TY.
BRIEDSH
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#include "QP.h" //Z7 T ADEFHRDA V7 Vv—F (WIH)

void simpleControl()
{

int len, i, *ind;

//

// QP DKSE

//

System_QP qp; // QP.smp \CXTH 7 FTAF TV b qp DEF & b bEST

qp.f.val.print(); // QP.smp HDF 7T =7 FDFR
gp.x.val.print();

gp.constr.val.print();

double* x;

gp.x.val.dump(len, ind, x); // QP D x & C++DEHIZF > 7.

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

useClass.cc Tl simpleControl & 9 Ffii & O T UKFEHH I EIC 3 2 HEA%E S hTw
9. FhXOAMNITETT.

FinZ DORM T System QP L VH 7 FTADF TV 27 b gp ZEFLTWE T2, THAQP.smp
W) EFLVERBICHIET A FADF TV 27 POESTY.

— &Iz
NAME.smp % % € 7V IZ1d System NAME &\ 9 7 T A DS

LEJ. 7T ADEHFKT 7 1)V NAME.h |21 System_NAME DEFENSHLNTVWET. ZO720,

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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£ 5% C++SIMPLE EFILECH' 59 SR ZER U THIAT 50

System NAME Z i3 A BZIZH3 NAME.h DA ¥ 7 v — FALEIC R ) 5.
XC, HELTUER SN gp BZ0KMR#ELET IV (HE) ZodoicaiLEd. DTFTE
CHNEHMPDIZD [V AT LA TV 27 b EFOET. YATAF T V27 MIHLT

qp.show();

E35L, WMEOHYNPERENET (showSystem() L[ L), WICVATLAFT V7 bEHL
MHRBALE T VOB ERIZOWTTT RS, — W FEAIE LT TS 7.

System NAME DF 7Y =7 b+ s IZ2WT s.x [ NAME.smp HOA 7Y = 7 T x ICHIET 5.

EHIC, sx ¢ LTRENLF TV MIHT S

foA -
EN print(), cout, dump()
BCHIDFEE  readD()

L EOBAEITEE O SIMPLE X 7V 27 M3 50 &L [MREICHETY
Bz 0E

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

gp.constr.print();

EghHE, FNENLQP.smp DETIVHOD £, x, constr DIHAF/RINFE T,

77 AN MNEECIRES 2T - 2O A THEINICRELOETH T E Y. K+ T a0
% (options.noDefaultSolve = 1) IZ& - T, HENYIZEHRBILOFETHTHNS D% IHIT %
ZEDMETY DS, TOHEITIE

gp.solve(Q);

ELTRHISKBEZIRL .

BTV —F » useClass.cc Tld, QP.smp DT —7% (Parameter) |IH5-Z TWVEFHAN, Z0D
BiZiE, C++SIMPLE D7 =% 7 7 A VOWENFHBIICRRE SN T Y. 2L, €97 212
EAA VEBICE S TT = 77 ANVEGRAZATNY 77 ICEZTBALENHVET. 0
FHFEZOWTIEHEABA L FET.

Kiod &,

gp.x.val.dump(len, ind, x); // QP D x & C++DEH|IZF » 7.

EATH 2 EIWZE o T, % C++ORINICHEEZFEEH L TWEF. C++SIMPLE Tld—#%12

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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(SIMPLE & 72 = 7 ) .val.dump

Lo THTVz7 PERINCEESMT I ENTEET.
CETAANDT—4% AJ) (UNIX)
ETWVICT— Y RRET 5 HEIE
A)C++SIMPLE DF—% 7 7 4 V&IV 5
B) C++ DA & HEEET 5.
LV ZOoNH ) T
F—=% 774 VOFMHA (UNIX)
useClass.cc Cld, QP.smp D7 —% (Parameter) DFXEIL 0 DFFETIT ) L ZHiftE LT
T. ZOEARIIE, ZOZDF—INSVATAF TV PEERT AN AL VEBIZE 5
f?—7774w%ﬁ&lhfﬂy77ugifﬁ<%%ﬁﬁbiT
— & T ArAe

readData(FILE* fp, char* filename);

GAFMHMEAEI—VLET. fpld C D stdio.h THF INTWE T 7 4 VEEEIKRT, Fikirite
T=F 77 AMHIBLET. T—FPasrrInsd L, T—FONENLHNNY 77127V
SNFET. T Y HRAARIIHY KT EATE LT, UseClass.cc Dmain() FHt & OHDRD
a— Rk, FFOHLEIEE LTHERZONT 7 A VT RCiRARATIHAN Yy 7 7I2EZTT.
T — A HAHDB

//

// SIMPLE JER Citib SNz 77— ¥ 25
//

int i;

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

useClass.cc (X QP.smp (ZHFIET ABIZIEKRD L ) T —4% -
qp312.dat
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c=[1] -3 [2] 1;
Q:
[1, 1] 11 [1, 2] ©

[2, 11 0 [2, 2] 22

>

cu = [1] 10 [2] 10 [3] 10;
cl = [11 -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 o [2] o;

ZRAHAHETH, ZOR R THE LEDOIEA Ny 7 7 CERAONET. HnT,

System_QP qp;

WEITENBERET, QP.smp DH D Parameter TH 5 a, Q, cu, cl, A, bu, bl I DD
EINET. Ny 77T —VENTT =8 ENT A =5 OIFTIZAFIC L > TIrbhL 7.
ZENE YA MT 7 MR name =TH 2 £ 925, name =l X > THARIZ G2 b TRt T
Vxr MR, Z0FT7 Vs PO/ LR CARIVCHBINICEG R ONET

Bz AL, EHE

Parameter a(name = "/3J7 X — 4% "),

LT

ING A —% =2,

EWVAF—F 7 7 A IVORIRAHRIE L 28,

Parameter a;

EELCE, Thi

Parameter a(name = "a");

ELAZEICHNMLT, F—F T A NVED

V) RERITHIE L E T
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T—=8 T 7 ANPEHmBAAAIET = FIEKBWICAENT, FEDETVICHTOWbDTIE%R
WZ EIZTHERLES W,
Bl 21X

Parameter a;

EVIH) B EFL T ODETIV ML smp, M2.smp B3D Y, TNNLEREIN/T T ADW % F)
M5 5a—F,

System_M1 ml;

System_M2 m2;

BhHhsrELTET.
2

a = 2;

LW T T 7 A N EFRAATIRETCIOI— F2ET79 5L, nl, m2MHIla = 2 25%%E
EhEv.

523 FyvIYvIRMEDETIV (C++DEIFINSDT—F5E) (UNIX)

useClass.cc Tl d 9 UM & D knapsack.smp & WV I) ETFVEFHLTVETE, COETILVOT—
Z 13 C++DBEHIN ST =5 Z AN L TVET. TOLEITEETVORBICEES;LETY. HAEWY
WIIANBAT & T 5287 X =5 ODEFHIIC required LWV ) F—T— FZEBIML .

knapsack.smp

//
//
//

F v 7Yy 7HE

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);

obj = sum(c[i] * x[il, i); /7 BHIEIEL
sum(ali] * x[i], i) <= b; /7 WIF S

it useClass.cc DHIT knapsack.smp ISR T2 7 — 7 2 E L TWAHGTY. required 2UF

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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TESLEA 727 &t sop ISHINT 527 T A (2 2 Tld System_knapsack) |, required %
DIFTHS L7 Parameter ZJHICG-Z CHEETALENH ) T3, €9 LTHZ bN7: Parameter 2°
ST A4 7T 27 NOPIMEIZZR ) 5.

T — 2EREDH

// knapsack.smp DMLH DT — % DEF

il

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

Parameter b;

/] T— %+l 552 %,

double cary[10] {42, 12, 45, 5, 2, 61, 89, 32, 47, 18};

double aary[10] {39, 13, 68, 15, 10, 20, 31, 15, 41, 163};

/! C++DEFH Z L O T — 51252 5.
b=121; // AN TIEDOFEFRA
c.readD(10, cary); // A readdD Z H\2 5.
a.readD(10, aary); // ACHIIE readd 2\ 5.

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

double* knapx;

knap.x.val.dump(len, ind, knapx); // knapsack [HJ/® x % knapx 2% ~ 7

/] FoR

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

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

}

printf("\n");

delete [] ind;

FoFITIEX, £, useClass.cc DHTc, a, b EHEF LT, readD PRAAILL o TTF— Y DNE%
R, VT knap DEFICHGZTVWET. TI9TAHZLICLS>TETAMHDc, a, blluseClass.cc
OHDc, a, b DEAG-Z BN FF. useClass.cc DRADD c, a, b & knapsack.smp DHDc, a, b
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LIZCZZTRFALARTTN, LFLHLTITHLLEIH) A,

5.2.4 PEREREE main B8EL (UNIX)

HITHD X 9 IZ C++SIMPLE D7 7 A% =¥ 707 7 A bRHT 5 ICI3MHIREEZ B %> TH
CUERDHY 7.

KA simpleControl Z MU L TV 5 useClass.cc D A4 V5T,
useClass.cc D X 1 &5

#include "simple.h" // B FIRRE

void simpleControl();

//
/] A VRS TIV
//
//
int main(int argc, char** argv)
{
// SIMPLE WD FIHIL (Z 13> TH W)

SimpleInitialize();

//
// SIMPLE A TREABR SN/ 7— ¥ & @t
// (77 ANBDBIEHILH5Z6NbDET D)
//
int i;
for (i = 1; i < argc; 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);
exit(1);
}
readData(fp, file);
}
simpleControl(); // BT NVDRMLRE

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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// SIMPLE DSFIHGTBA RS T4 9 7Ny T7DI )T

SimpleClearBuffer();

return O;

Co7ur 7 MITEMICKKBOERZ R/ZTH TV TT. 2—FREIONFICTEDLLT L
<, HHICERT LI EDNTEETH, UFICRBARLZEFEZTAILEND D 7.
9, XA UFHE T (F-XTD Nuorium Optimizer BHE DL A 17 9 Fil2)

SimpleInitialize();

F LTI ELES B ) T, SNAIERZOIW,

#include "simple.h"

EVINY T T 7 ANDA ¥ 7 V— FHPLETT. B, LFHNBIED7-DIT string. h DA ¥ 7 )b —
F%477% 9 %6, #include <string.h>l3#include "simple.h" X Y HiICFER 3 HLEH Y 7.

FETER 2R TAHICEBROLDEZL—F T 75812 Y7 T HLERH) T,
T AEFN T 7 ANDOEREINTY T ADEE (QP.cc IZHYTLH D)

o Nuorium Optimizer D7 A 7 7 )

%D SimpleClearBuffer () 1& SIMPLE MMR¥FFLTWB A T4 v 7Ny T 7 DY) T 24T iy
TY. ZOA—=NV%2i7o281%, I—IVETIMICERLWHA% S SIMPLE 4+ 7YV 27 FOWNED

ST LI LETERL LARDYIC, 7L ZADOEEAT)HEHBERS T ENTETT.
KiEAA4 77 7 AVONE (—#F) TY. 74 T77VREIOAL 27774V T “LIB" &) LRI
ERSNTVET.
UseClass.cc Cld, QP.smp Oftfl, knapsack.smp LWV I)ETFTNVE[MHLTVWELEDOT, Thox T,
genClass \CAJJ, AW S M7z QP.cc, knapsack.cc % useClass.cc &V Y7 LTWE .

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

genClass $*.smp

knapsack.cc : knapsack.smp

genClass $*.smp

useClass : QP.o knapsack.o useClass.o # FATENMERK

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

EC, ¥ 7V 32— FuseClass DI — FEV 2 —VEERLTEITLTATL LY.

prompt’% make useClass

&3 5%&, QP.cc, knapsack.cc, useClass.cc AT /34 )b, U ¥ 7 2T useClass HBMERINF
3. 51¥E LT qp312.dat (QP.smp HOY Y T NVF—%) 252 TCu—FETV2—-V2FETTEHL,
DT L) mhrmonsd.

%prompt ./useClass qp312.dat
[List of Data Files]

<reading data_file: gp312.dat>

[Expand Constraints and Objectives]

QP.smp:25:info: BEFIH HEYBIE (1/3) name="f"
QP.smp:30:info: ERIH HIFN  (2/3) name=""
QP.smp:31:info: EEFIH ##IX  (3/3) name=""

[About Nuorium Optimizer]
Nuorium 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]

STATUS OPTIMAL
VALUE_OF _OBJECTIVE 2.318181825
ITERATION_COUNT 22
FUNC_EVAL_COUNT 26
FACTORIZATION_COUNT 37

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



68 £ 5% C++SIMPLE EFILECH' 59 SR ZER U THIAT 50

RESIDUAL

ELAPSED_TIME(sec.)

SOLUTION_FILE

£=2.31818

x[1]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) :

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

*x QP is solved *x*

[Expand Constraints and Objectives]

[About Nuorium Optimizer]

<with Netlib BLAS>

[Problem and Algorithm]
PROBLEM_NAME
NUMBER_OF_VARIABLES
(#INTEGER/DISCRETE)
NUMBER_OF _FUNCTIONS
PROBLEM_TYPE

METHOD

[Progress]

/7 (&)

[Result]

STATUS
VALUE_OF_OBJECTIVE
SIMPLEX_PIVQOT_COUNT

C++SIMPLE S&B#&Efi i~ — 27 )b

Nuorium Optimizer x.x.x (NLP/LP/IP/SDP module)

5.297266072e-09

0.03

QP.sol

knapsack.smp:16:info: BEFHH HAYBIEL (1/2) name="obj"
knapsack.smp:17:info: BEBIH H#N  (2/2) name=""

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

knapsack

10

10

2
MAXIMIZATION
SIMPLEX

OPTIMAL
242

MRS NTT FT—FHIEVRT I
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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

*x knapsack is solved *x*

IZZ8F 72 N%E 1d Nuorium Optimizer 75 ORFICET 2 X2 v £ — I TT.

System_QP qp;

System_knapsack knap(c, a, b);

& LTHER S NZZMEIZOWTIRISKES TONTWAE 2 Lvbh ) £9. MEOEOE (NUMBER_
OF_VARIABLES) X HIWB% DMl (VALUE_OF_OBJECTVE) %1% Z &£ A5C& $9. Nuorium Optimizer ?
HE Y ) D N2 12D W T Nuorium Optimizer ¥ = 2 7 V& TR 728\,

5.2.6 ZOfthdERME (UNIX)

CNCHELBIEIC OV Tl I L F L7225, plzid

e Nuorium Optimizer DKfFEA 72 a Y ZHRET 5.

o BLOWIMEZE BET 5.

oA VAL Tk —<y NTHIRI, 77 A NVET 5.
72 EDSEE O C++SIMPLE Otk & FFRICTEETY. DT TIEINSHIZOWTEMKRMICHIL £ 7.
Nuorium Optimizer DRfFF 7 a ¥ # ik E T 5121E, WH O . smp OFLH: & AR

options. K+ T a v % = ...

vy a—Fa2HALET. #Z1E Nuorium Optimizer DFEHEHL )y 2 #3512 1%

options.outputMode = "silent";

ELET. £/, 7740V M) E A Nuorium Optimizer D KfE L R — Fx.sol O Z T 5
12X

options.outfilename = "_NULL_";

LERELTT. HIZ1E, useClass.cc TRD L HIZFEL L,
HAHZzMEIT 55

void simpleControl()

{

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L
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// Numerical Optimizer DFEHEH| )] A HPil,
options.outputMode = "silent";

// Numerical Optimizer Dff 7 7 4 VD H ] % Hil
options.outfilename = "_NULL_";

int len;

int* ind;

int i;

KD X 912 Nuorium Optimizer 7> H OFEEHEL TP S 5.

[List of Data Files]

<reading data_file: gp312.dat>

£=2.31818

x[1]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) :

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

*x QP is solved *x

x (knapsack) :

[ 11 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
[ 91 0.000e+00 [ 10] 1.000e+00

** knapsack is solved *x*

EROMPMEOREIZ I AT A4 TV 27 NNOEBIIHLT 247V 27 MK LTRAZITY
9. 9% bH useClass.cc DHITIZE

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

DEIIZLTITVET. 72720, 774NV MEMETIE qp 2 HE L7KRET, PIIMEOZE 2179 1l
KEPTHORTLECTTOT, Theffll, BICKBEL2ERTL2LIICLELL). ROXHI
LE9.
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options.noDefaultSolve = 1; // 7 7 # V M CTRFEXITDOLVIIITT S

System_QP qp; // @p DEE CRFIfTHDZRW)
qp.x[1] = 2.0; /7 WE DR E
gp-solve(); /1 KfEZ IR

EREOFTRXTOIYR—F Y MR Ui ZHET 5% EDREIZIE, ETVOROEEREE
7V FPEAMHLT

ap.x[qp.jl = 2.0; // ETNVHTx[j] =2.0; £THDEL[HEL

H B0

Element j(set = qp.T); // ETF VD T2 ETLLEHZLEST 5.
gp.x[j] = 2.0; // ] DO BHHEHFAIZOWT x DFIEZ RET 5.

72 £® SIMPLE MU 03k HiEAST T, 2 2C, #MHD int BN —TEK %2> T

int j;

for (j = 1; j <= 3; ++j) {
agp.x[jl = 2.0;

}

DEHTHELZIEDTEETP, FHICKBBAETVOYE Ov—7EH 1000 L EI2% 2 &9 2
), 121&, Element Z0W oo KHMUITTH I L 2BEHOL Y. ik SIMPLE DULHIL Element @
FMHZHERE L TREILSINTNE72DTT.

simple_printf() #FIH 5L, #7327 VONFLEXLHRELTHNTHIENTEET.
B 21X useClass.cc TRFEZITo72DBHIT,

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

= Ry

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

DL MR ONTE T (AkOFNA T simple_fprintf (fp, ...); ETIUIMLED T 7 £ WITH
REWMNTHIENTEET).
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IR ICFI S B
C++SIMPLE ® Y — )V

70 Y 7 b loadmodule ® driver.cpp X 7 H ¥ = 7 I noClass ® noClass.cc (UNIX Tl
useClass.cc X useSimple.cc) TIX C++SIMPLE DE TNV A EFKT 57217 Tld L, HEHEELRD
REENAFL72) LTOWETD, ZOX) REEICLELRY —VIZOWTHHEL I T.

N 5—s5771vomnas

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

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

fclose(fp);

char* csvfilename = "c:\\temp\\data.csv";
fp = fopen(csvfilename, "r"); // csv 7 7 A4 V%<
readTable(fp, csvfilename); // csv 7 7 A4 V& iAhirts

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);

WINBE—FIRIIAN T 7ANNDT 7 A VEAL ¥ 5, EEFIRICANT 7AVDT7 74 VL%
5.2 £, readData B¥IZ dat B D7 — & A AR, readTable UL csv DT — ¥ Gk
AHVET., ENENDOATI 7 7 4 VOEARIZDOWTIE, Nuorium Optimizer/C++SIMPLE ¥ = 2. 7
Ve RS,

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);

ELTHEESNAAT V27 b (22Tl knap) BT —% &5 2 L NWTHER L7 2 0B b€ 7
V(2 OBAEIZIE knapsack ) 2O OITHIRLET UATFTTIEINEZHIOD [P AT L 4T
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Vs M EIFFET). 22T

knap.show();

E35L, WMEOPHNFRENET (showSystem() L L).
VATAAT T 2 b EBIRBEILETNVORRERIIOWTIE, —FWBEAE LTUTAS Y
9.

System NAME D4 7Y =27 b} s IZDWT s.x [ NAME.smp D4 7YV = 7 b x ICRIBT 5.

Thbb,

knapsack.smp

//
// Fv Iy ZHE
//
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);

obj = sum(cl[i] * x[il, i); // BB
sum(ali] * x[i], i) <= b; /7 R

EREFSINIZET D HAE SN2 knap I2DWT, VC++D GUIT “." ZFo72BICTD L H 12,
SIWRER A YN=DBNTTH, TRENEIOEFVFOLF TV 27 ML TwET.

UF S SRS OO0 RSN AL Ok
knap .
int | | |A
intx @ |
doubl @ b

I;Gair'] @ beginSystem

@
A ORR
int {® ¢
for (l'fl clearSolout
Har
@ endSystem

#farg i
/B @ endSystemOperation

beginSystemOperation

[55] fis -
I
delet 4+ e

delat e e

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



6.3 C/C++DESIDHNBDER 75

XEFNVHOEE (Variable x) 2L, TOF TV 227 MINTLERTH X ¢

print(), cout, simple_printf()

WFEEHEDSIMPLE 7V =2 7 MZA$ 56D &L FRICTRETY. $4bb

knap.x.print();

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

L95L, ZNFN knapsack.smp DETIVHOD x, obj DENERINET.

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

3% BMET TS, “knap.i” W EETNVHD Element i DFERE LD FFTOT, EFNVHT

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

ELZDLFL, ZBERTOEMIORLE 2D .

EEN c/comsionansE

ETFNEHIET BN —F ¥V HAT ) A OELEL C/C++DEH] & LTI X N7 — % % SIMPLE O 7%
T2 MIRETHENH) ZETY. AHT—HDOWEEIZIE, double /213 int DEZZFD T F

Parameter b;

b = barg; // barg I¥ double D A5 %K

ERATET D, mEMNTONLKEDOF TV 227 +2EH DS —FIZFHA AT 1L readD £ V19
FHE 2T, readD 1 T—#%IC CDEHIDS SIMPLEDF 7V 27 P 2ERETH2HODY — VT
RKEOII BT T ) r—a VEGROBICECHAHENET. OB LO—BRIEIZKROED TT.

void readD(int lenl, int len2, .., int lenM, double* data) const
5 DE:
lenl, len2, ..., lenM: RICOY A X
data: EOT—%

H5.25N5857—% (data) & —fRDOLRICHS] RFEIT 12501 F 28588 (ZHADZ TR
T 20T, 1THR ELRICOIEHNZERT H T ENRNTEET. RIEAFEBEOFIHFITT.
readD D{EHHI

// BEFINZ
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,

C++SIMPLE 488 i~ =27 )L BB NTT -8B T L



76 E£6E HEPEEIFICRIACNS C++SIMPLE OY—)b

4.1, 4.2, 4.3, 4.4, 4.5, 4.6};
Set al(name = "al"); Element il(set = al);
i1); // 1 RICELH] T —

Parameter pl(index
pl.readD(5, cont);
/7RG p1: [1]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); // 2 KJCHLHIT—%
p2.readD(2, 3, cont);

// FEH: p2: [1,11=1.1,[1,2]1=1.2,[1,3]1=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 RIGEHIT— %

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

// AE%: p3: [1,1,11=1.1,[1,1,2]1=1.2,[1,2,1]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

o B

DFREDFATE ORI FEALE %2 X 925 loadmodule W ¥ = 7 | driver.cpp
(UNIX I Tl useClass.cc) DX I IZ, genClass THEK L7227 T AERD DS 72ET NV EFNT
WAREAEICIIES %

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

CHERZITRAIHBMIOREIITONET. ZROMIMEDREZIT> THhORB LW ER LR

options.noDefaultSolve = 1;

ERELTHOLA TV 27 FPOEFEITV,

knap.x[i] = 1; // WIHEDOZRE
knap.solve(); // Z ZCRSE

& solve() &\ ) Ffie & 20 E 7.
noClass 7H Y = 7 I ® noClass.cpp (UNIX FLTIZ MIP.cc) DHBAHAD L HIZET NV ER L BlE%
FFEIZAT > TV A AT

solve(); // WBfbDFELT
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6.6 FERFRICEIDIBEHROEUS 77

EFhuE, ZRUDRENIER L 2T T VST 2 K\EFITHDNE T

N comsino@mL

BIET 2 FREPRITAT) DIE, KL RE C++ORFDOETHHETH 2L TT. Y AT A
7V x7 ML Tdump() &) Fie & 2B L £, loadmodule 71U ¥ = 7 b driver.cpp
(UNIX W{Cld useClass.cc) Tl

int len;
char** ind;

double* knapx;

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

LIPS0k 5T, CreF] knapx \IHETFE M LTV E . —#IC dump D5 1HUL

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

len: ind, data DRI
ind: A Y7 v 7 ALFH O] (£ X len)
data: T — AR (£ & len)
T9. datal0], data[1], ... JIZiR5 ind[0], ind[1], ... BZENENHBLTVET. T—%

DWONEZA > T v 7 A%V — b LB BRZIEE Broma 35 E, Syl o861 38 FEIH)
&Y, ZOYE, ANT—%1dreadd ICL o THREEINTWVAHDT, 77— FFEICHILT 5 knapx 12
EHEZMIHEASHESINL ZEDPRAESNET. €079, driver.cpp (UNIX Tl useClass. cc)
TREA YTy 7 AR RBCTR) ORFNEEHEL TWET. 4B, ind, data XRS5 iR
dump WEBCHEIR SN B 7200 T — NV LM THRT 2 ULEBH ) IT. AN 77—l (RFOLBVFT
V7 M) BRI1OF TV M BRFOMEE LTI A NVLFHIDFEE SN T T) & L THBRIZ dump
THAT A ENTEITH, HRLRTHX & LT double ZiKF asDouble() &\ THE XA H 1,

double objval = obj.val.asDouble();

DEIEZIB Z ENTEET.

| 66 B e R ]
KIBAELTdH % result ICEHIORELOMEABRESHTT. L CFHESh2 0

int result.status ... E{LORTHEOIREE

T, RBELOAT—F 2Aa—F (IEE®RTEIZIZ0) #ELET
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78 E£6E HEPEEIFICRIACNS C++SIMPLE OY—)b

double result.optValue;

EEE O HIBEEOME T, dumpO ICX AHUG L D 0T, T2 TIXHMBERMEZ KT DI
FHLTWET.

VAN RERIRESICA

VariableParameter Dfli % Z L ¥ 2 DS H R #EL 2179 Wy, TET VISR T AT AT A4
7T 27 b model IZDOWTHT ) AT

for (int p = 1; p <= 5; ++p) {
model.p = p; // VariableParameter M i¥iE
model.solve();// K

}

DEHTFEABREITNET. (pATETVH O VariableParameter DHHIE LET). Y ATA44+ 7V =
7 hDA N (LT p) I LTORANTEEDETFIVNTOMRA & FEAICHEREL 3.

noClass 72 Y =7 F® noClass.cpp DHHED L ) IZETNVEREBIELZFIRFICT > TV L6
i

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

}

&L L% (VariableParameter p L [H] UAHID int B p i) T LIITEXFHLANT, pi & LTW
).

m Nuorium Optimizer 3R+ a >

712 Z 5N T Nuorium Optimizer OBJ/EZ Hl#Hl§ 2 KA 7> a v 2 ETH I ENTEET.
C++SIMPLE E 70Vt L CRIEA 73 a Y 2 BET 5121, ETAR KT A4 3

options. Kt 7T a4 = fl;

E#EXFF. “options” IKIBWICHRIZ nuoptParam D7 7 A+ 7V =7 b TY. BEELINAEIR
KD Nuorium Optimizer DFEERFIZ LS N FE T, “options” [ FKIKMIZHRIZ DT, LHiOFED TR
BT EICTHEELLZZ V.

solvelP, solveQP % I\ T % fif < B¥IZ Nuorium Optimizer DKFEA 72 a » #3EET 5121

nuoptParam param;

® & 9 2 Nuorium Optimizer DKfFF 7> a Y #% /R nuoptParam 2% 7 T ADF 7V =7 M & 3%
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6.8 Nuorium Optimizer X4 7> a > 79

LT (AHNIMER),

param. RKfEA+ 7 a v = fH

ELT, KEAT v araitE, €D nuoptParam DA 7Y =7 % solvelP, solveQP DA D5
ELTHRET. 29F5L, ZOMEEMCE (solvelP, solveQP ® I —)b) IZxF LTI TiiE
L7cRiEA T a v 520N ET. BIZIEETVOT VI X5 EBEERICEET 2561,

nuoptParam param;

param.method = "simplex";

LEXIT.

nuoptParam 7 7 A T E T X AKfEA 7> a v, €TV ¥ 7 Eili C++SIMPLE @ options T
TELRMAT L aERLUTY. RETE DKL T2 3 ¥ OFEMIZOWTIX [Nuorium Optimizer
X=aT7 V]| O RS T a viEE] ETBELIZZ N,
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VC++70 T bORE

vy Microsoft Visual Studio 70Y 9 FDERE

J)a—av

nuopvcapp

WEMEN TS 7Oy 27 b TIEREFEATT A, —#%IC Nuorium Optimizer DT A 77 V) & O
247> CT74 77 (.LIB), »BHWIEDLL 2T 2%GI121%, 70Y x s FOBREEAT I LED
HY FF. LUFTIE, Visual Studio %* 5 Nuorium Optimizer % FI 3~ % BHZAT 9 LEDO B % i%E & fif

LET. %&B, T I TIid Visual Studio 2017 DA Z D EIZHH L TWE T, oN—T 3 »THIH
HOBREZRFEML TLEZI W,

FF, Win32 70V 227 MRETELZL Ay h7Puy 7 MERIZTALENRH Y T3, LHED
Bk, WEEEICHIIUERRY 2 AE ) v L, [x64] ZRIRL F7.

Release -  Win32 - P

I
xbd E}

e ey N L

%8B, [x64] BEREINTHLZWIEER, DTOXH)ICHEELET.
LWEERICHLIRRy 7 2% 7 ) v 7L, [HE~YA—Yrv—] Z@RLTT.

2T F4 7V N a—varyFoy b 7a—allizr )y L, [HHMER] 2@IRL ¥
3LV T Ty b7+ =2 ANELLERL TSI MEZY v 2 L, [x64] & AT, [OK]

Ry rwer)y o7 LET.

DEDORBRET, V)a—a  yNOTRTOTaI 7 64y v 708y =7 MERIZRD T
RIZTOT 27 O % [Release] 2T 2LEBHY 3. THROLHIZ, A=a—"—=TFFIZ
HDHAYEKRKRY 7 AT [Release] LRELTT.

WICEVEBIO®) V7 OBERZITVET. ThIWUToEREILET [Fuyzs ] - [FH

N7 4] = B 7a27 4] hoftvwEd. 3 774 ] - [C)C++] = [a~x >V FFA4
I EERL, YAV FUOTEHL BN T a ] 2
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@"$ (NUOPT_INST_DIR)\bin\cflags.cfg"

#3BM L F9. NUOPT_INST_DIR & Nuorium Optimizer ® £ ¥ A b — Vi # K BRBLEK T,

dil 70/ 4 K= ? x

BAR(CQ: | FI71](Release) v | FFubTA-LiP: | POT1T(Win32) v | EEYE-3v-(0)..

4 mR7O/NTS FATOATY3UL)
= /GS fanalyze- /Zc:wchar_t f1"C:¥Program Files (x86)¥Mathematical Systems Inc¥NUOPT¥userapp¥include® /Zi
Fitwy /Gm /Fd" ¥Release/" /Zciinline /fp:precise /errorReport:prompt /WX- [Zc:forScope /Gd /MT /FC /Fa" ¥Release/"
VC++ F4LI M) /EHsc /nologo /Fo".¥Release/" /diagnostics:classic
4 C/Cs+
£
BEt
JuIntyy
J-F&ERL
2B
TV NFEBNSST -
BRI
T30 -1a8
BEREbE
FRIDATvay

Uun-

=712k Y-l

XML B2 AV R YTL-5-
3{5’? f-gE

;‘;g;:ﬂ s SM0AT3/D) BEATOTII M OB EEN SRR

I <:@stNUOPT_lNS‘r_DlRkainkflags.cfé" >

TV T WY T Vv

$evtl

il
il
=

(R 7087 1 ] = [C/C++] = T4l EBIRL, 74 Y FYRICH S [BINoAf 7 Vv— K74
L7yl

$ (NUOPT_INST_DIR)\userapp\include

ZEMLES. %, THERIE Nuorium Optimizer DA ¥ A b — VTG L 5.
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Microsoft Visual Studio 7OY T FDRE

83

oIl FO/(F1 K= X
BAC: | 77717 (Release) v| F3ukTA-LP): | FIT1TWin32) v | EEYFE-3v-(0)..
4 EHRT0/54 BMDAUTN-FF1L TN < STNUGPT_INST_DIR}¥userapp¥include:% (AdditionalincludeDirecttS
S &M #using FLIH
A FivrEE0T FOI54 F-5R-2 /Zi)
VCe+ F1LTHY [¥4 I-FO&] 0F (9 TEHE-+33 [RIR%-1
ARCIC HBSESVIL Y-
E Windows SV54 LnEREDNES
BEL SHEEE0EST 341 (/nologo)
TuFntyy =LA
Rl = BEEI5-LLTHS LR (/WK)
o= =E£0/(-T3y
= = =5
Z?;;Eibfaﬂ o= BErOf= 75297 (/diagnostics:classic)
I59F-iEE oFmy
gEbhT wRTOEvHIzEI TSN
FRTOF TV
INVESAY
b Uh-
b T=ITAR Y-Jl
b XML FFaXU P JTRL-5-
b IS0 -1RE
b ENEARIE
b NASL EILE 259
b I-FaF
BV IN-F F4LIHY
A2TN~F RISRIIF 374U I N ERELES . ST S 2B &L, £II0YTEYHTES. (VAN
< >
| #w LD

(M7 874 | > [V o A—]—=[AN] ERIRL, 94 ¥ FIHNICHD [BIMOEFE7 74V ]2
libnuopt_MT_m.lib;psapi.lib;ws2_32.1lib;bcrypt.lib;%(AdditionalDependencies)

ML 9. % BAREEEIL Nuorium Optimizer DT 4 77 VIZHH L TWET 7)) r—3 3 v T
Y54 TIIVNRTTHIVED [IVFALY ] Tay L V5556 TY. sl H S [ %
HE 1 2ZELZ30.

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 o
71T AZOFEEO1T5VESHR
VC++ F4LIM TUa-NESTF nuoptvcapp.def
b CCe+ Ea-LETEYTVICEMN
4 Uun- TE-IE UY-R TP LDEDRH
SURLEBR0ES)
M) DLL OB E v
IZI1AR IR 7 ﬂ%ﬁﬁiﬁﬁiz
T
YATh
=314
Wi DL
Windows A957-4
#EBT
FRIOAT3Y
IWVES4Y
b YZIIAR YU-Jl
b XML FF1XYP STHL-5-
b TS0T-RE
b ELEANUE
b NAFLEILE AT
b I-Fa
EMOEEIP Al
UyD IRYE A VCRMTIMEEAELET. (B): kemel32lib)
< >
o ][ #=wan L
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84 £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;

2L FES. Lo T#HEIE Nuorium Optimizer D 4 ¥ A M — VGRS L E 7.

dil FO)(F4 K=-3 ? *
BmC: | FI71)(Release) v | T3ubTA=-LP): |FIF4T(Win32) v | BENF-Iv-(0)..
[ 4 =054 HATPA N ¥Release/dll.dI
28 ETRRORT Er=)
T f=zizy
VC++ F4LIM) ADPUASIN VI DERFHICTS
b CC++ SHERE0ERT [L) (/NOLOGO)
4 U7 . 1=k 34T5UDS8 WAR
= | 0z Wi
;‘_T* s 1-9-TEOUSALIR Wi
ﬂ‘g? Z agmaga/ja') %’_1L»5"1~U 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) :

F21Z Nuorium Optimizer D 74 77 VIZHk L CTWwB 7 S ) r—a Y TS A7 V94 455
ATV [TV FALY Fl Tay 4 VERTWLIEATYT (ZOREIZ7Tayes h—>7uan
T4 > CC++—>T— FERTHNG [T 54 LF747F5Y ] OFRUITHIGEL ). b L, Nuorium
Optimizer DT A4 77V LT 5 I—FBT 74V bEeEST [YVF ALY FDLL] IZ%->Tw5
B, 3. THRETLIA4 77 DA%

libnuopt_MD m.1lib

ELTLZE .

yo= 9458 CLAPACK(CBLAS) O{ERAX

AT, M CLAPACK(CBLAS) % Nuorium Optimizer 7 4 75 1) ~\1) ¥ 7§ 5 HEICOWTHH%E
LET. BARNLRBREH BRIV FON=D 3 VPR LS THRETH A28, T 2 Tl Microsoft
Visual Studio 2017 Z %112 L £ 9.

F 91, [7.1 Microsoft Visual Studio 702 Y =27 bDi&E] 217wy, IELL V) a2a—Ya YDBELFK
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7.2 5488 CLAPACK(CBLAS) OfERAE 85

T&HIEZMERLTLZS .

A2, Nuorium Optimizer ® 7 4 75 1) #/F CLAPACK &) 7§ 57200 DIZEHL 3. A
RIYICiE, 7R Y27 b—=>7anN5 4 >R 7aT 42 5, (BE7axss ] >[Vra—]1—-TA
J] EBIRL, 94 Y FoRICHS [BINOEGET7 74NV @

libnuopt_MT m.lib;psapi.lib;ws2_32.1ib;bcrypt.lib;%(AdditionalDependencies)

FROLHICEELTT.

libnuopt_MT_nolapack.lib;psapi.lib;ws2_32.1lib;bcrypt.lib;%(AdditionalDependencies)

dil 70/(F+1 N3 ? X
ERCO: | FI547(Release) v F59RTA-LP): | FOTA4T(Win32) v| | ERIE-Sv-(0)..
4 EEIONF1 ' EBMOEFEIF ) [Bruopt MT_nolapack.lib:psapi.lib:ws2_32.lib:berypt.lib;% (AddiiTy
2 FROBENSATIDER —|
T ';".'r'_ AEOEEDS1T5VESR
VC++ TaLTM) Toa-NEEI N nuoptvcapp.def
b QG+ Ey2-NETEYTYIENM
« Wi TR-IKUY-2 T2 LOEDAH
= SN SRR
AN -

=712k FRM 0
TRy
YAT
BEL
EHaa 0L
Windows A55-5
ETEE
FAIOAT 3y
IXVESAY
NZJIAR Y-l
XML FHaAk 3l-5-
I50f-me
FILE 48k
NASLELE 2597
I-Far

FEVIVUYTUY-R

T T VYT T W

EMOEEFI7A
U9 IXVESASEMF IWMEERELET. (P: kemel32lib)

Foal EHEA)

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 )V 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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86

£7E VC++JOYIYU bDE

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 .

ER(C:  TI717(Release)

v | FIubIa-LiP: | P77 (x64)

~| | EERYE-Iv-(0)..

4 WETONT1 EHTPAN ¥Release/dll.dll
£ ETRROER BELL
A [(-gay
VC++ F4LIM) AUTUASEN Vs TEEHIZETS
b C/C++ SEREOERT [3L (/NOLOGO)
4 UUn- {Uf-+ 34 T5UDSE ROV
£ P ES Wiz
;‘_’Z}m o 1-5-ZL0USAL Ik DR
_'( 7 EBMOS4 T F1LIRY NUOPT_INST_DIR)¥userapp¥lib;%(AdditionallibraryDirectories)
N STSUEEBEDYYY RE
é@:tl SMTFVEFREOANOER <i'.:r:r;7u5:ﬁr-m%m‘-sasi>
12 0L V¥727-92
Windows 554 DLL B/ T ILa0
g UYN-EEEIS-LLTES
TRTOA T3y I NEESSICED
ITVESAY Ty FTRER S A-SDIER
b YZITAR Y- 2IVVDRIROET
b XML F¥2As b S1Rb—9-
b IS0
b EILEANVR
b NASLEWVE Z79T
b I-EQw
BADFATZY FALIR
WRO5T5) (AEL-F-HA-/(-51 FTEDL3ILET, (/LIBPATH:folder)
< >
Ok LA EA(A)
FTHERDE ) BFATUTrRFERENTT.
BMDIATF FALIR 7 %
Fal L[

F(NUOPT_INST_DIR)¥userapp¥lib

<

Fffish IiE:

‘el AdditionalLibrarvDirectories)

C¥Program Files (x86)¥Mathematical Systems Inc¥NUOPT¥userapp¥lib &
W

HEOE:

HIBT0III O REELN S HED

X70(M)>>

oK Foutll

CDOFATaThNE, FITIEE L72AMEE CLAPACK(CBLAS) D& 5 7 + V¥ ZBIMLTLZE v, S
4TI )DBEEDLGEEIEBDO 7 A VT EIRETAHVLERH LD LNETA. @7+ V7
B L CTi344E8 CLAPACK(CBLAS) DX =2 7 V&% B L 28w

L TH4E CLAPACK(CBLAS) DX EIC D 3. TAWLZEABTEVWE LS
nuopt-support@ml.msi.co.jp

FTBHWEDELZS N,
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[1] W. Hock and K. Shittkowski, Test examples for nonlinear programming codes, Springer Verlag, 1981.
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Rt - B

cstdeall oo 54
A

asDouble() .....ooooviiiii 77
B

B 14

DU 14
C

C++DF A4 7 F1) :solveLP, solveQP........... 11

CBLAS .. 84

CL 14

CLAPACK ...t 84

COUL .+ttt ettt et e e e eaaes 75

CU 14
D

DLL ..ot 53

dllsample.XIS.....c.oveiniiiiiiiii 55

e LY e o] o F 49

AUMPO) et 77
G

GeNCIASS ...t 47,58

genClass EATH ..o 48
I

DD 14

DU o 14

C++SIMPLE S 8Bi&ic~ =277 )L

ICL 14
1CU Lo 14
L
libnuopt_ MD_m.lib .......oovviiiiiiiiin, 84
loadmodule ............ocoviiiiiiii 45
M
TNAIN.CPP - veneneeneneeneneetee et e eeeeaeeeeaaans 37
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