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1.1V R—FrFF7y b7 3—2A

IOV =2 T VIR EN TV AHNEIL Windows i), UNIX/Linux fRILECTI.

Windows i C NUOPT DA A h—/VIFIZ 64bit 2131 T E BN L725E1X, win32 7
nYx/ PRERZ 64 By b Tuva s MERICAFESTLIMENDH Y £ EEOTHIEIION
TIE, [7.1Microsoft Visual Studio 2010 R¥ =7 FORE| #SRL T LIV,
F72, NUOPT DA YA M= VIFIZRIR LTz a3 L3 q T LA CRI 5 2 v T3 Bie
STVWETE, EFICEELETA. UTELEI AL FTEHNTLI IV,

UNIX/Linux fRIZOWT [SIMPLE DET NGRS 7 7 A& AR U CRIAT 2 ikl 13k
AKHNZLLTF DT T R 7 4 —LICOHXFIELTEY £

Red Hat Linux 8
CentOS 3, 4, 5
Solaris (Sparc) 8, 10

SUSE Linux Enterprise Server 9
ERRUATHBHEVO UNIX/Linux RO T v b7+ — A2 k> TiE [sIMPLE DET /AL

N7 T ARERLUTCHHATZ2H5E] PRPHATELIHAEL IS VET. FEllic X E LT
NUOPT #7AR— b (nuopt-support@msi.co.jp) £ TIEKEFIW

1.2 ZTRREIZEENDHD

NE T 1 7T BOBFE AT O T2 OO ETREICIIRDNEENET. —HEREIC L > THER T
7 ANVNELRY F£9.

o AL IN—RT 7 A0 (GELTHKE) :

userapp/include/*.h NUOPT DA > 7 )b— R 7 7 A )b
¢ VCHRZA 7TV &Y T (VCHTDY 7 IZDHNE) -
userapp/lib/libnuopt M*.1lib NUOPT 7 A 7 7 U (VC++hR)
SAMPLES/app/ VCH+RRAY T AT o L7 N
¢ UNIX/Linux K7 A 77 U &4 > 7L (UNIX/Linux BBEECTO Y > 7 IO BuEE)
libnuopt/libnuopt.a NUOPT 74 77V (UNIX/Linux hiR)

userapp/ UNIX/Linux WAV 7T 0127 R
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1.3 AT o7 FYOARNR

NBZ7AT7ZVORAY L TAT L7 FUTY. UFBRFO—&ETT.
> WG+
nuoptvcapp.sln VC++ OV Y 2a— 3

useSolveQP.cpp solvelLP, solveQP Z WDV L TV A A

useSolveQP/gp312.txt

useSolveQP/gp3121I.txt

useSolveQP.cpp AT —4# 1
useSolveQP.cpp AT —4# 2

useSolveQP/knapsack.txt useSolveQP.cpp)%fF*‘ﬁ 3

knapsack.smp
main.cpp
driver.cpp
dllmain.cpp
exeLoopC.c

exeLoopJd.java

> UNIX

makefile
useSolveQP.cc
qp31l2.txt
knapsack. txt
useClass.cc
QP.smp
qp312.dat
knapsack.smp

useSimple.cc

MIP.cc

knapsackOut.cc

exelLoopC.c

exeLoopJd.java

I TAAL VB —T 2—AT A KNET )L
knapsackSolve DA A
knapsackSolve @ K7 A

dll DALV

NUOPT Bl 7' 1 & AfLEH ¢ S5EY — A
NUOPT Al 7' 1 & Zf#H Java Y —A

P TN D makefile

solveLlP, solveQP Z WA Y TN RA A
useSolveQP.cc T —4# 1
useSolveQP.cc T —4# 2

I T AERNWDLY T IAL

JTAA B =T 2= AT ANET L1
QP.smp 7T —#

IIAAL B —T 2 — AT ANET V2
SIMPLE DT /Lt & Tt & DI
E#LR T 2 5B D0 T A A
SIMPLE DT /Lt & Tt & DI
EHERL IR T 2 56 oo MERC R OB

R T 7 A VI E knapsack BTV
NUOPT |7 m& A EEH ¢ 5578 — X
NUOPT |7 1 & A EEH Java V — A
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2. ETBREER L T 7 e X CTEEIT 541

NUOPT Z4AVMERT 1 7T A Lidft4 5 051k & LC, £ FIX NUoPT #4y & FE1TER & LCTIERR L,
W70 7T LBl T ne A TEREIT 26N LEST. T2 DOARNTT 7 A L& LT
ITWET. ZOFEFALNI 7 7 A NVRESL T a2 ARE O A —/N—~y KRB D T2,
NUOPT &AM T 1 77 AMSL L TWAH DT, MENE Z o7z & EIRKR O 0 53 1T BEL T,
IR LT WVE WS AU » M3 0 4 I ERRO A — "=~y RO D55 2 BRV T
X, RHEEERT L E2BEOLET.

A7 7 A
data.dat

SIMPLE €7 /L7 7 A /L

knapsackOut.smp (.cc)

7
4

NUOPT

Bl7nt A CED) P

Hh7rA4

result.txt

2.1 EITHXDOMER

F 9% SIMPLE MEF /L7 7 A /L knapsackOut.smp (.cc) NHEITEXREER L ET. =
Z T,

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

LW 5 BEOFy Iy JEEREET. Ticavy K7 b ETEITEAZER
TAHEZRLUETH, FHMICOWNTIL NUOPT/SIMPLE ¥ = o 7 /L& ZHM T &0,

s> WCi+
prompt> mknuopt.bat knapsackOut.smp

knapsackOut. smp



//

/) Ty Yy s RE
//

Set S;

Element 1i(set=3);

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

Parameter a(index=i);

Parameter b;

Objective obj (type=maximize) ;

obj = sum(c[i]*x[i],1); // BBEBEEL
sum(a[i]*x[i],1i) <= b; // HFISE:

solve(); // Kfig

/] RERDT 7 AT

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

if (fout) {
simple fprintf (fout, "%f¥n", obj);
simple fprintf (fout, "%d¥n", x[i]);
fclose (fout);

telse(

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

> UNIX

prompt% mknuopt knapsackOut.cc

knapsackOut.cc

//
/) Ty Yy I RE

/| B

11
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//

#include "simple.h"

void ufun ()

{

Set S;

Element 1i(set=S);

IntegerVariable x(index=i,type=binary); // LK
Parameter c (name="c”, index=i);

Parameter a(name="a”, index=i);

Parameter b (name="b”);

Objective obj (type=maximize) ;

obj = sum(c[i]*x[1i],1); // BHEBEEL
sum(a[i]*x[i],1i) <= b; // HFISE:

solve(); // Kfig

/] RERDT 7 AT

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

if (fout) {
simple fprintf (fout, "%f¥n", obj);
simple fprintf (fout, "%d¥n", x[i]);
fclose (fout);

}else{

fprintf (stderr, "file open error!¥n");
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NUOPT #B/niEpl 7ot 2 & L CREITADT, A7 /I 252 ETHR 0 s/ 7075
LTI T e A2 EFTAHAZENTEDLZLOTHNIT M THLIHEWVWEFAL., 22Tk c &

SR L Java ZHWENE T 0 7T LAOF (Windows hR) L ET.

T, ETAD Db (HIRRO LR (YT 57 —2% 1706 30 ETEHNL THRYIRL

fE< &) Tl 2B L ET.

exeLoopC.c : N7 v s Z ufl (C &5, Windows hft)

//
// NUOPT FITEXAZR|IT mtR & LTHEITT 26 (C5iE
//

#include <stdio.h>

#include <stdlib.h>

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

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

int main (void)

{

int i, n = 5;

double al] = {4,2,3,6,7};
double b;

double c[] = {6,8,4,3,4};

int x[5];
double obj[1];
int ret;
for(b = 1; b <= 30; b++){
write(n, a, b, c, "data.dat"); // AJ1T—H DIERK
ret = system("knapsackOut.exe data.dat"); // Bl7mtX & L TEH
read(n, x, obj, "result.txt"); // WHT—H DFiiriArr
printf ("ret = %d, b = %f, obj = %f, x =", ret, b, *obj):;
for(i = 0; i < n; i++)
printf (" %d", x[1]):;

printf ("¥n");
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return 0;

[/ AT — 2 ORI
void write(int n, double* a, double b, double* ¢, const char* input)
{
int 1i;
FILE* fp = fopen (input, "w");
fprintf (fp, "a=¥n");
for(i = 0; i < n; i++)
fprintf (fp, "I[%d] %f¥n", i+1l, alil);
fprintf (fp, ";¥nb = %$f;¥nc=¥n", Db);
for(i = 0; i < n; i++)
fprintf (fp, "I[%d] %f¥n", i+1l, clil);
fprintf (fp, ";¥n");

fclose (fp);

[/ T — % OFHARRK
void read(int n, int* x, double* obj, const char* output)
{
int 1i;
char buf[256];
FILE* fp = fopen (output, "r");
fgets (buf, 256, fp):;
sscanf (buf, "%1f", obj);
i=20;
while (fgets (buf, 256, fp) != NULL) {
sscanf (buf, "%d", x+i);
i++;
}
fclose (fp);
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exeLoopd.java : 7 v 7 Z A (Java, Windows i)

//
// NUOPT FEITHX AR atx L LTHEITTAH] (Java)
//

import Jjava.io.*;

class exeLoopd{

public static void main(Stringl[] args) {
int n = 5;
double[] a = {4,2,3,6,7};

double[] ¢ = {6,8,4,3,4};
int[] x = new int[n];
double[] obj = new double[l];
for (double b = 1; b <= 30; b++){
int ret = 1;
try{
write(n, a, b, c, "data.dat"); // AJI{ERL
ret = execute ("knapsackOut.exe","data.dat"); // Bl7 vtk XEH
read(n, x, obj, "result.txt"™); // HIIFEHIAL
}catch (IOException e) {
e.printStackTrace();
}
System.out.print ("ret = "+ret+", b = "+b+", obj = "+obj[0]+", x =");
for(int i = 0; i < n; i++)
System.out.print (" "+x[i]);

System.out.print ("¥n");

}
/] ANIHERRA Y > R
static void write (int n, double[] a, double b, double[] ¢, String input)
throws IOException({
FileWriter fw = new FileWriter (input);
fw.write("a =¥n");
for(int 1 = 0; i < n; i++)

fw.write (" ["+(i+1)+"] "+a[i]+"¥n");
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fw.write(";¥nb = "4+b+";¥nc =¥n");
for(int 1 = 0; 1 < n; 1i++)
fw.write (" ["+(1+1)+"] "4+c[i]+"¥n");

fw.write(";¥n");
fw.close () ;
}
/) BT e AfE A Y 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());
}
/) WMAFEARAY v B
static void read(int n, int[] x, double[] obj, String output) throws
IOException({
FileReader fr = new FileReader (output) ;
BufferedReader br = new BufferedReader (fr);
obj[0] = Float.valueOf (br.readLine());
for(int 1 = 0; i < n; i++)
x[1] = Integer.valueOf (br.readlLine());
br.close();

fr.close();

C 538, Java EHLLHOHNIZEBWTYH write B%k (A Y v K) ZEFEL T, NUOPT ~DATN]
FT—=HE Ty ANELTHALTWET. NUOPT ~DAFT T 7 A ILDT —~ v MMTOWTIE,
NUOPT/SIMPLE ¥~ == 7 /L& ZHMF &\,



CI:IIJEI

=Zh

DB TIiL system BE & i > T, Java OB TIE ProcessBuilder % fifi o7 execute

AV FEEZHELTNUOPT EITHA AR a2t LTEHEILTWET. 20O, write B
(A FR) THE2TAJIT—X 7 74/ data.dat 8L LTEHEZTWET.
NUOPT FATIRUTRMFE R (x & obj) % result.txt IZHHLET. C

=Zh

= HES

Java &H
HOBENIEBNTY read B (XY v F) #EFE LT, NUOPT DRMEFER ZFAAA TWVET.

17
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3. 954751V solvelP,solveQP

solveLP, solveQP IZZN TN (BAFEEL) M GREHEH) —WEHEE - &k
HlRIAT & KGR EZ R ETD c++D T AT T Y T“?” MEIIR ORI ERLE TN
b0 & LT, EHRHKIAD ETFROBEATSZ c++DRIS & L CEHESEE LT]RY £7.
ANJTDOBEIZET VU v 7SIV ERA.

o (REHE HEHEME (solveLp 23%tik)

oMb e kAt Zj‘,C,- "X j=1---,m

J=1-m
bu; > x; > bl, j=1-m
(X, €Z) (jel)

? solveQP IHRAEERO " WHIKIF & OREIIE S T LN TE EHA.



(RAEE) BRI - —RHKH X B (solveoP 2V

1
=

SBe/ME KA 1
2.6 X +§ZQj,k "X X
i Lk

o
I
JA

ESE

1 i |:11
cUiZZA,J"XJ'WLEZK:Q"‘k'XJ'XkZC' j=1,---
j b -
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3.1 FEOH LK

UTMW™TA4 77V solvelP, solveQP OO LIERTY. 7=071% C++DIEDT 7
/v Mo (BB TIREZ2 5180 2R L TWET. solvelP [TEBMERMNHFMELRNE X,
ivtype LIE%, solveQP IEHlFIRD IR OER BFAE LRV E &, noCelem EZZTNZEN
—ELTER T ZenTEET. MO LERI~y ¥ —T7 7 AL

nuoIf.h

ICEENTVET. 2O~y X7 7 A /MEINUOPT 7477 YD include 7 7 A LOREY
B

(Windows fi) :

(NUOPT DA A h—/LIGFT) ¥userapp¥include

(UNIX JR) :

(NUOPT DA > A h—/VIGF) /userapp/include

ZH D ET.

¢ solvelP

nuoptResult*
solveLP
(
nuoptParam* options
,int n,int m
,int minimize
,double* x0
,double* bL,double* bU,int* ibL,int* ibU
,double* cL,double* cU,int* icL,int* icU
,double* objL
,int nAelem, int* irowA,int* jcolA,double* a
/] BT RDFAE L7 WG S — 48 L CTHEIS ATHe
,int* ivtype = 0

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

)7
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¢ solveQP

nuoptResult*
solveQP
(
nuoptParam* options
,int n,int m
,int minimize
,double* x0
,double* bL,double* bU,int* ibL,int* ibU
,double* cL,double* cU,int* icL,int* icU
,double* objL
,int nAelem, int* irowA,int* jcolA,double* a
,int nQelem, int* irowQ,int* jcolQ,double* g
/7 BATFIEHIRIRD ZIR O DAFAE LR W E—HE L THIE FTHE
,int nQCelem = 0,int* ifunQC = 0,int* irowQC = 0,int* jcolQC = 0
/) CA RIS EE L7 WA — 46 L CE IS ATHE
,double* gc = 0
,int* ivtype = 0
,int* pri =

0
,int* dir = 0

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

solveQP IX solvelP DIEREZ S A THE Y, solveQP T _IROEDIREX T X TUIHET B &,
solvelP &E[RI—DHERE S 72 D £,
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3.2 —F AR

solvelP, solveQP DO EMIZILE L TWET. LB TSItz T\ ET.

3.2.1 HESEIZ) DD B B D (solvelP, solveQP 1LiH)

nuoptParam* options  NUOPT DRMEHIE/ T A—% (0: T 74/ 1)

int n B DR

int m sk ot (FX, 1%ELET)

int minimize s/MENE I DT Z 7 (BFELS  FME, 0 BeRAB)
double* x0 EREOHE (KBS :n)

double* bL EHOTR~Z b (EE 1 n)

double* bU B ER~RT hv (ES 1 n)

int* ibL EHOTFROARE (EX :n, #E:HY, 0:72L)
int* ibU EHOLBOAR (EX :n, #%E:HY, 0:72L)
double* cL FIFIXDO TR~ fL (S 1m)

double* cU FHIFIXD LR~ fL (S im)

intx icL FHRO TFROAER (BS tm, EFE:HY, 0:720)
intx icu RO EROARE (BS tm, EFE:HY, 0:72L)

ZZTRIAT A8 %T solvelP, solveQP IZHET, MUBEKZELET. KOOI HIT
NUOPT DRMEHIE/NT A—=Z 2 B2 56D TETN, 0 ZETZLNATEET. TOHEITIIAN
TA=ZELTT 74N FOREELHNNDE V) ERIZRD E£4.8HEIIT 74V M CRIESH Y
FHADN, RTA—ZDREEITIHEITIL,

nuoptParam myparam;
myparam.method = “asqp”; // KAV v RORE

solveQP (&myparam, ***) ;

D EHIZLT, myparam D A X (fHBID /T A —ZIZHET5) IZEEZFHE LT, solveQP
W27 RLAEELET. T [6.7NUOPT A7 v a v 2B EE.

BED EFRMDTFE L7Z2WGAITIE, i35 ibl F£720% ibu O R—x F& 0T L
3. #lziEn = 3DEET
0<x,
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X, <1
2<%, <3
LWV ) ETREZRBT 25 BICIIRO LS ICHREL LT

BLH DOIRT: bL bU ibL ibU

0 0 &= 0 LAS 0

1 (BN 1 0 0 LAS
2 2 3 0 LISt 0 LISt

C++TIIAFNDOIWFIL 0T L E Y TTOT, 1 HFHDOELEITIRT 0 DHEFTITHIS LET. BF
O HEE) EEPNIZEINIEESET. To D4 EWHEFNE 0 DAAOEEOE T,
FRIZ o TH AT

B OEE, BLOFEXBAITLERE TREZ —HI L LICL-oTERBLET.
ibL, ibU, icL, icU DOHFATIZ NULL KAV Z ZET Z ERFINTWET. ZOHE, 7T
0 DM SNTZBSNZ T O LR CEICZRD 7

WIHMEIZ 6T % %0 12 NULL A U X ZET ZENTEET. ZOGEIIINIEIZT 7
FNVEDEDERND &V BRIZZRY £

3.2.2 BIBEHTH DD B H D (solvelP, solveQP i)

double* obiL  HEBEEKOHEH Y (BS :n)

int nAelem HlFIARDREATIIOIEF T
int* irowa FFFEFRDOITES (KE :nhelem)
int* jcola FHEFEHEFDIIF S (EX :nhelem)
double* a HFEFOME (K : nhelem)

T2 TH I B D solvelP, solveQP TR LEMAZ G E T, objL id H B OBIEEH 7
ZFrM
J

D Ci I LE T

HFIARDREATINIEF LR O A G 2 £3. R UEFEFEEZ DL EEX-HEICE, £ b
DORPWOENET. HFEZOHINILIAEY OF S TELET. #IZIT nhelem=4 DL F,
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BE B DT irowA JcolA a
0 1 2 2.3
1 1 3 1.8
2 2 1 0.5 t:::> HiH
3 1 3 0.2

DEITHEZDE
0 23 20
A:
05 0 O
HHZZEICRVET (ARQICOVWTIE 252 6N TWSHDOTH (1.8+0.2=2.0) 2H
LET). IEFEROKMIEEILETT.

3.2 .3 R EBIEIRREIC 1A B D (solvelP, solveQP iEid : —FEEIET)

int* ivtype O]
(& :n, 0:kE, 1: 8, 2:30FY, 3 #EH#EE, 4 {558k
int* pri B D Gy BB

(& :n, 0 X0/ STAUTER, NISVED S OIZ EEER)
int* dir R DOBIE S D51 710
(B& :n, EOME : WLET, AOME ML TH, o0: FERL)
int* until EBMEREBOERE (KBS :n)
double* upc EHEOML B A b (ES 1 n, ARDEN, EOH)
double* dpc EHOMLTFITE=A N (BE n, AROGER, EOfHE)

TIZET IR B TR ERDIBEEITVWET. ivtype BWEKOHERIA 52 57 ML T,

ROBEW®AERHET.
D R OB
C A F U EE (0 £21E 1)
 MEEGE S (0 720 1 ML R FEE)
cuntil THXONTIEA#EA D ETEREZ L, bl B33k

ivtype HIK%Z NULL RA U ZIZTDHETRTOEBENEHGEK THL EVWIBEELRUE
B&720 £9. until & NULL RA LV ZICTDHETRTO0EEXZOLFEUEKRICRY £7.

S w D O

pri,upc,dpc,dir iZET U /558 SIMPLE & W /=4A1C IntegervVariable MDA
NELTHEZLND LD LRI U TUTOEKRERFLET.
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¢ pri (HELERIANL) OEIT/NS WS DOREITHEEIND Z L2720 £3. i SENANL
DEZHNTNWDERE 52 5N TWRWERMNREL TWDIEAEITIE, o ELIEAL
DHZ 5N TR WERIIRIROERIEM A G2 b L R shvEd. @AM E L
TOLUTOMHITEA LGN THERL, EERIENGEZONRVO LR UHFENE LET.

¢ upc,dpc (Bt A N) ODHZLNTVEHLDOLEHEXLNTHRNLDONRIET 256,
A RNPEZ BN TWRWERICOWTIIEZ A MR TRTETHLILEDELET. D
BRI HEA R A ESEZHNTWRWIEEIZOZ, NUOPT (I#E= X b & fRA A
LHELEICRELET. ADEa A MIEHRL, 5o ThiwnobFEUHFENE
LET.

¢ dir (BB ) ITEANZ AT D5 HMIZE L TO/RT A—F T, FFEOHPFEIZ
DET. ERGIL LFAESE, AROML FFAEE, 0 koo X b b oHEEE M
WT NUOPT NELLEBET D20 ERELET.

pri, dir, upc, dpc I T T NULL RA X ETHILENTEET. TOHAITIIIN
LIZOWTHREEZ LRWVWDO LRIUERE 720 £9. BEEBNIFE LR WEAICE, ivtype 2
SUBOBIMATRTERT LN TEET (—HEARK).

3.2.4 BRSO _ROMWDZDH 5D H D (solveQP D)

int nQelem HMWBAEK D~ BITHIDOIEF LRI

int* irowQ HEIREEODO~ v EITHIOITES (RS : nQelem)

int* jcolQ HHBEE D~y BITHIDFEFE S (£ : nQelem)
double* g HWBEE D~ > 1TFIDOIEFEROME (ES : nQelem)

Z T 2514 T H BB D "R DER Sy DAREATH (o~ > &1THI)
1
EZij,k X X
In
DQ; ;&5 AET. HIRKNOMBEATIIN & FRICHFER O AL G52 F . REOHITITHIFKI

DREATHNE R TT. FFEFEIEOLFTL 1 hEVOF S TEXET. LarL, BREEDO~
Y BATINTHFATHN T D Z L iR L LTWETOT, T=AHn DIFEEFEL 52 5 LIFK
W E=AESbERATZ L2220 (ZOHHFEIL) L) mICEREL T ZE 0.
Bl Z 1%
15
o<s ;|

LW Ny BITHEEFRT H720OICIE nQelem = 3 & LT
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BT irowQ JcolQ g
0 ! ! ! El = N

5

7

[ = = = ] > s,

2 2 2

DEHITHEZET.
HHNIUTOLIICLTHRIUEWRTT.
BEFIOWT  irowQ JjcolQ

q

0 1 1 1 FIEC T =AM 5
5
7

[ = = = ] > sk,

2 2 2

FIUIEEERE HDEZAHEZOMMPRONET. - T nQelem=4 & LT
BLHIOWRT-  irowQ JjcolQ q
0 ! ! RN

1
1 1 2 5 r——+ .
[ TLED.
2 2 1 5
3 2 2 7

LB L, LOTF AR OREERZ 2 5 LR ESAENbE 212 LIcAD LN
FHl (ZOWHRAL) 1Kk -7
1 10
Q:Lo 7}
EEELC LR ETOTIREE SV, £, FBEROMWIEELEETT.

nQelem=0 &5 &, HMBEEIZ ROEONBHFELLRNSD LERINET. ZOHAIC
X irowQ,jcolQ, g ¥ T NULL RA X ELTHZENTEET.

3.2.5 RO ZRDEEFZD D00 D B D (solveQP DH, —FEERET)

int nQCelem HlFI D~ > BITHOIEFEFHELK

int* ifunQC HIKIKD A~y BT OIFERNET HHKIXE S
(F& : nQCelem)

int* irowQC HIKIKD~y EITFDITHES (RS noCelem)

int* jcoloce HIKIK D~y EITHIDIFE S (ESZ : nQCelem)

double* gc FRIFD A~ BATHDOIFFEFZOfE (K S : nQCelem)

D DFIETHIFI O RSy

1 _
52}%w&~n (R D% =)
j.k
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DIFHATH (~ v ATH) DR
Qi

5 AFET. HFERE, TOHRFERDPRTLHHHIXOESDOALEGZLET.
Bl 2E, fRRX 1, 2 O ZOESBENEN

. [4 8] , [8 2
Q"s G'Q 12 3

ThHHEEITIE nocelem = 6 & LT

BEA D HRF ifunQC irowQC jcolQC qc
0 1 1 1 4
1 1 1 2 3
2 1 2 2 6
3 2 1 1 8
4 2 1 2 2
5 2 2 2 3

ERELET. HIRNT L BEVDOFESTRELET. £/, 1TPIOHRFHEIROLNS 1 44
FVOFESTHELET.

RO~y BITH SR TH D Z & &k E L TWDH DT, HREE DO~y {75 &R U<
TEAROHFEERZLHZ D LRI =AM bEX T2 81225 (ZOWHFRL) &)
JRAISER S ES. £72, BRBEEO ZRES O~y BITHIERIC L, Fl—OIEFEHEN
UEEZBND EMMPIRBIET.

HEFER OMNAF I EETT.

nQCelem=0 &35 &, HFIRIZ RO PFEL RN D LIRS NET. TOHAEITIT
ifunQC, irowQC, jcolQC, qc T X T NULL HRA X LTHT LN TEXET.

HIFIR DO IR OE 3 DFE LR WAL, noCelem L LBEOF|# A2 T X CTHIMKT D Z &
MTEET.

3.2.6 HNHéxzTF—RAvE—V

solveLP, solveQP MDEVfEL LT, nuoptResult EWHIAT V=T hDRA X INIRY
9. ZOFT V2T FDORAUNNTEITHERIZONTOFERPIEME I CTUVvES. FIFHATHER A
VRIFLTOBBYTT. ZOAUANOFHAOFEMIRETHRT LI ra— R

useSolveQP.cpp ( VB ZELEESW., ZoF TV MIFIAT S 2 — KRR TRMK
(delete) THMENDH Y £7.

int errorCode () ; 7 —a—F

char* errorMessage () ; TIT—RAvb—¥

double optValue () ; b @ T [

double Varval (int i); i HHOLEHKDE
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double VarDual (int 1); i ZFHOLED dual i
double FuncVal (int 1) ; i & H OHFIOE
double FuncDual (int 1i); i FHOHKIO dual 15

ERET 1R, fIRRKOA T ATTR, 0BFEV THDL I EICTHEELEIWY (KA
DAL/ HRIAD 0 FH).

TI—a—FexT—RAybE—UENUOPT AEDH D LR L TY. [NUOPT/SIMPLE ¥ ==
TV OffeE A HZ TSR E W, £72, solvelP,solveQP BiADOx=T7—L LT, 5l1EDOF
JERFPHA— =DV £T2, FUE 101 LEDa— REZISHIGLES. BWRIILLTOL
BYTI.

a— K &
101 n NE
102 m NEA

103 EH O TR (bL) 28 ER (bU) L0 HKEW
104 FIHIE D TR (cL) 28 EFR (cU) L0 K&

105 nAelem NE

106 irowA @3 L R—F 2 b OFPHHIER
107 jcolA D 2 U AR— 2 N OFIPHNEK
108 nQelem &

109 irowQ M = L IR—% 2 h OFPHINER
110 JcolQ D3 U AR—K 2 kN DEIPHIER
111 nQCelem &

112 1funQC M 3 L R—% >~ OHPHINERK
113 irowQC D L R— %~ OFPHINER
114 jcolQC MDA LR —F > b DOHFIFHNIER
115 ivtype DHIFHANER

TT—=AvE—UF
<<NUOPT 106>> irowA[0] = 9 should be in [1,3]
DEHIT, EROTFT—ZICALIELVFELWEREZZATHET.
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3.3y

BIR BRI LRI STV D P 7L useSolveQP.cpp (.cc) id solvelP, solveQP % FIH
THY TN TT. BIEFHEEEEZR 5, solvelP &, IRFHAEIRIE 5, solveQP ZFFONE T,

> YCOH

=

BT, oI E AV ETIConTEITWET. Ao, £7, B
END 2R T EFERELTLLIZSV. b LBEND =31 T vs2008 e biE, £
DFEF

SNUOPT%¥samples¥app

( $NUOPTS IX NUOPT D A » A b — AV, 7= & %2 ¥ C:¥Program
Files¥Mathematical Systems Inc¥nuopt)

WY TNOLBFTE D EF. a3 FHvs2008 TRIFNE, ZOT 427 R

DOHIZH D
- app VC6.zip (vce )
- app NET2003.zip (.NET2003 H)
- app VS2005.zip (vs2005 )

DTN %, BENOaL A FIZEGTLHOEELTIZSN. a2 (7
L7 v FPEELTHRWGE, Voo —ar (a7 —=p3AELCTLE

VU a— 3 nuoptvcapp PRV k
useSolveQP

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

E :"E useSolveQP
=l V=2 e
C:] useSolveQP.cpp
L Abi— J94 )l
A=A 91l

> WinUNIX#:E
useSolveQP.cpp (.cc) X solvelP, solveQP ZF|HT A Y7 /LT, 15D main BEED
HINOEDET. B— REY 2—LDOSIHATHEZ LN T 7 A VN OMBEDOT — & & it ik,
% solvelP,solveQP [ZELET. “IROEMNZL, HIEFHERE/SIX solvelP %,
HIT solveQp ZIFOEY. UTFEDOT 0T T AOPHHTT.
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//
// solveQP DOF|HH
//
#include "nuoIf.h" // #ZH.
int main (int argc, char** argv)
{
int n;
int m;
ifstream inputFile(argv([1l]); // OB—REVa2—LD5|¥E77ANGHETD

inputFile >> n >> m ;

()

nuoptResult* gpres = 0;
nuoptParam myParam;
if ( nQelem || nQCelem ) { // 2IROFEENH D75 solveQp &2 —/L
gpres = solveQP (&myParam
,n,m
,Mminimize
, x0
,bL,bU, ibL, ibU
,cL,cU,icL, icU
,0bjL
,nAelem,irowA, jcolA, a
,nQelem, irowQ, jcolQ, g
,nQCelem, 1 funQC, irowQC, jcolQC, gc
,ivtype,pri,dir,until, upc, dpc
)
} else {// 2WDBEENRIRNDRD solvelP & a—/L
gpres = solvelP (&myParam
,n,m
,minimize
, x0

,bL,bU, ibL, ibU



,cL,cU,icL,icU
,0biL
,nAelem, irowA, jcolA, a

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

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

fflush (stdout) ;
exit (1) ;
} else {
printf ("optimalvValue = %17.10e¥n", gpres->optValue());
printf ("X:¥n");
for (1 =0 ; 1 <n ; ++1 ) {
printf (" [%$3d] %$10.3e ",i+1l,gpres->VarVal (i));
if ( (i+1) % 4 == 0 ) {

printf ("¥n");

}

printf ("¥n");

printf ("F:¥n");

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

printf ("¥n");

printf ("¥n");

delete gpres;
delete [] bL;
delete [] bU;

delete [] ibL;

31
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delete [] ibU;

(&)

WDEH I F Ty VEEEZFT.

¥ x, €{01} (ieS)

AMBEE (ki) D cX,

ieS

It >ax <b

ieS
AR OMs . c=(42 12 45 5 2 61 89 32 47 18)
HIHR DRI - a=(39 13 68 15 10 20 31 15 41 16)
HIHIZ DA b=121

% solvelLP THEIZIX, —HROBIEEHEIFE -

B /IME - 5 -=1’___’m
S UN( A3 N4 ZFYM j
]
%1’4: Cul ZZAJ 'XJ ZCII i:]_,--.’n
j j:1’...’m
bu; = x; = bl, j=1--m
(Xiez Jel)

DI OREEZRBIT 5, T2bb
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c=(42 12 45 5 2 61 89 32 47 18)
Q=0

cu =(121)

Clz(—oo)

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

X, {03 (S F U %)

ETRIZEVZ EBPAY £T. useSolveQP.cpp(.cc) DANTZ 7 A LELTIDT—H
ERBELEZON 77 A

(VC++hR)

(NUOPT DA > A h—)LIGFT) ¥samples¥app¥useSolveQPY¥knapsack.txt

(UNIXFR) :

<

(NUOPT DA > A h—/VIGFT) /userapp/knapsack.txt
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3.4 E7T4

ST, o7 a— RuseSolveQP DFEITEY 2— L ZERKLTEITLTAHAEL X 9.

> Vo

7Yz b [ useSolveQP | #ERE, VC++DA==2—D [T/ b)) b [RF
— T w7 Tudl MIRE] 2B, YoVl FEBRBIRLET. 728 useSolveQP D
#ilE TRelease | IKHRELTH Y F7.

= nuoptycapp — Visual G++ 2008 Express Edition

B REE FTM | JoIAHE) | ELEE TS0 WD

Gy E-G @ 4|8 PSA0ENQ.
Wai-23s IHAZ0-5-. « 1 .
2 » 2 BRUCTEB GBI, CtrlsShiftA
LA Y2 =23l ‘nuoptveapp’ @ T ] BIPIEBMIBNNG).  Shift+Alt+A
e i
& 54 loadmodule T4 BHLOZOLRE
[+ éﬁ noGClass £ " =
A prh el ) arln Bl (W,
B2 (F)..

- AB-bPyF FOYIINERER
FOF I METIRBIRE)..
F0FTINDEN KB Q..
PARL ENLEIRBIE.
Y= B L.

JoRTR Alt+F7

BNWTEITA=a—DENLR
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= nuoptvcapp — Visual G++ 2008 Express Edition

IPE REE

FEE

FTA)  F0YIobE [ENLER | FrsSD
- -5

Ma-23 THAT0-5 - .

23
> I X

4
34

oA dil
4 loadmodule
4 noClass

.E‘E useSolveQP

&
E]
E]
(&

oA W23 nuoptveapp’ 4 20

YWD D EOW
M- OELFE F?
W= OUEILEERY Ctri+Al+F7

W2 =2audh) =)
% useSolveQP MEILEIL
| useSolveQP QUEILK(E)

useSolveQP DAY=+ (N)

20V D)
HuF BB
T A= w0

ZEIT4 D & useSolveQP.cpp NI XA )L, NUOPT DT A 77U L7 ENT, FEIT
EVa—/LD useSolveQP.exe MIEM ILET. 5l# L LT knapsack.txt #5225 X 91T
(a7 ) - [FaXsT ) - HERTaexT4] > [Ty 7)) 0BEBHT, a2 K

5% 1T Tknapsack.txt] EAHLET.

useSolveQP 70871 A~

BHQ: | 7177 Release) v| F3ubos-nier [THT4IWin32) 9]
@ B0 AT o 5t EE e A7 L)
= BRI/ |0—h)b Windows 7/iwfi vl
Lk K ${TareetPath)
8{(53; knapsack.txt =
252k Yeth PEET <L ON)
XML E¥ 1k F - PHyF
b TR Fos B
EIbE AR i
HARL EILE ATYF v-UIRiE (A
R i
PRV =3 ASEIITUE 34 A BTT,
& |
[ ok [ x| @R |

DBNT [FRY ] A=a—pb
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(T80 | w=D kW ALPH)

2 B

F )iy ) F5
F )i LT () CtrI+F5

| FOERCTPRFE.

{A1l3h G0... Ctrl+Al+E
ATuF A D F11
AFvF A=1—Q) F10

FU=5A 2 bOPERR (B

LEITT DL, ETRAER T v FURBEN, FOFIZUTOXL I B ANELNET.
solvelP W a— /L INTH BRI ET.

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

PROBLEM NAME anon.LP
NUMBER OF VARIABLES 10
NUMBER OF FUNCTIONS 2
PROBLEM TYPE MAXIMIZATION
METHOD SIMPLEX
<preprocess begin>.......... <preprocess end>

<iteration begin>
1.2B
up: 244.71 lo: -1e+050 time:
0.0s:mem(Mb)=3/2:avail (Mb)=2029/647
llen:2 #prob:4 #piv:9
#1 up: 244.71 1lo: 242 time:
0.0s:mem(Mb)=3/2:avail (Mb)=2029/647
llen:2 #prob:5 #piv:10

<iteration end>
STATUS OPTIMAL
VALUE_OF_OBJECTIVE 242

SIMPLEX PIVOT COUNT 7



37

PARTIAL PROBLEM COUNT 10
DUAL SIMPLEX PIVOT COUNT 4
ELAPSED TIME (sec.) 0.00
SOLUTION FILE solver.sol
optimalvValue = 2.4200000000e+002

optimalvValue = 2.4200000000e+002

X:

[ 1] 1.000e+000 [ 2] 0.000e+000 [ 3] 0.000e+000 [ 41 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

Press any key to continue

FIZZE P 2WNE X NUoPT L OKRMICETLIH D TT. MEOEK DK

(NUMBER_OF _VARIABLES) X°HHIPI¥DfE (VALUE OF OBJECTIVE) ZH15 Z LN TEE
3. NUOPT DAFEHEHIJONEIZ OV TIE INUOPT/SIMPLE v == 7 /b) (Bift) & ZEL7Z&
V.

NUOPT D /) & 4~ 5121,
nuoptParam myParam; //

LT, WIA—HFEESLIZDOD,
myParam.outputMode = “silent”;

CLET. 2, T FTHAEND NUOPT ORBLAR— N THEHMT7 7 A4V
solver.sol O 1ZHHIT AI120%

myParam.outfilename = “ NULL ”;

LREL, solveQP () DRMDOEIHE LTELET. useSolveQP.cpp(.cc) DELFD 3 X
VhERA E, TOFREIZRY, NUOPT 26 O ANRINH ST, useSolveQP NHIT 5K
IRDIITIR Y 9.

nuoptParam myParam;
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// NUOPT D) LT 7 A NDH) 24T 5.
myParam.outputMode = "silent";
myParam.outfilename = " NULL ";
if ( nQelem || nQCelem ) { // 2ROBEENH DD/ 5 solveQP
gpres = solveQP (&myParam

P0,m

BHOEL RA=a—05

[FH80) | W=D Daokow  ALZE
o B (i
F i iRL ) F5
b FeSRUTEREE Crl+F5
FOALTAYFE).
{RIA2H G0 Ctri+Alt+E

2597 A0 Fi1
25797 A-1i-©@ F10

FU=5A 2 bOPERR (B

LT HL, av S AR HBIICETINET.
> UNIX

Prompt% make useSolveQP

L9 % L, useSolveQP.cc AT /XA )L, NUOPT DT A4 77V L7 3T
useSolveQP NMMEMRIILET. 5L LT knapsack.txt #52Ca— FEY 22— /L& FET
LE9d.

wix, Ty 7Yy JRBEICKIET D knapsack.txt HFIZODORETIHITLIZEEZDOHTT.
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Prompt% ./useSolveQP knapsack.txt

optimalValue = 2.4200000000e+002

X

[ 1] 1.000e+000 [ 2] 0.000e+000 [ 3] 0.000e+000 [ 4] 0.000e+000
[ 5] 0.000e+000 [ 6] 1.000e+000 [ 7] 1.000e+000 [ 8] 1.000e+000
(
F
(

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

1] 1.210e+002

prompt%

5 WinUNIX#E:
knapsack.txt LR UHGENIHO useSolveQP.cpp(.cc) DASIT 7 A v
(VC++hR)
(NUOPT DA > A h—/LH) ¥samples¥app¥useSolveQP¥qp312.txt
(UNIXJR) :
(NUOPT DA A h—/VIHT) /userapp/gp312.txt
NHYET. ZOFT—F X ketERET

%/J\'ﬂfn%jﬁ’”ﬁ 1 J:]-, __,m
C. - X. +— X - X
Zj: : . 2(%Qj’k ! k k:l,...’m
51 1 . i1
Cu, > X +— oy .x. >l T
i ;AI,J ] Z%Q],k j k J:]_’.. ’m
:1’.. ’m
bu; > x; >bl, J
jel
(x;€eZ Jelb)

EWHEXNT, ROXIICRELLL DTG LET. 2 £, 3HHIOMET, HiHizi
TROETH Y EE A
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c=(-3 1)
o~ 11 0 o'~ 0
o 22)" %
cu=(1000 1000 1000)
d=(-1 -2 2)
-1 01
A=|-02 -1
2 1
bu=(@1 2)
bl=(0 0)
(VC++hR) :
VC++D GUI T [Fav=2 b — [RE] - [Ty 7] 27T, v rJ 50518 %
gp3l2.txt

ELTHUFTLTATI SN,

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

LLET.

AEIY useSolveQP A solveQP & a—/L LT, RO X RENRHIDIEINET.
optimalValue = 2.3181851911e+000

X:

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

e

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

DT —H (Windows D) :
(NUOPT DA > A h—)LIGFT) ¥samples¥Yapp¥useSolveQP¥gp312I.txt

(32D RGO B R AR T <, BEEHLE WO FREEST L bDT, RO
BEGHRMEE 2V ET. ZNE AL LTIEITT DL



optimalvValue = 2.5000000000e+000
Xz
[ 1] 1.000e+000 [ 2] 0.000e+000

F:
[ 1] -1.000e+000 [ 2] -2.000e-001

D& RN S ET.

[

3]

2.000e+000

41
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4. SIMPLE ET )V & RT A NEo8E LRV

RETHENTHDIE SIMPLE ICLk» TR L=EF VA2 T e 7T AD—HE LTRSS
ETT. ZOFERITIRED I 7 A EERT 2 51E L E_THEME T2 NUOPT DT A 77 U,
Vo7 &8NTWATua S ASKTRIFIC—DOMED L ULNERTEXRWNEWIHIERH D
S

> VO

TE:

PUBETIE, 7N E2HWTEEATICONTE N TV ET. AN, 37, B
DAL TFHEMERLTLIZIWN. b LBHEVO a3, 3 vs2008 2HIE, TOFEE

SNUOPT%¥samples¥app

( $NUOPTS I NUOPT @® A ¥ A b — )V Py, 7= & 21X C:¥Program
Files¥ Mathematical Systems Inc¥nuopt)

WY T NOEFTE Y 9. 230 TR VS2008 TRIFILUE, ZOFT L7 hY o
WZH D

- app_ VC6.zip (vce H)

- app NET2003.zip (.NET2003 H)

- app VS2005.zip (vs2005 M)

DWTNDE, BEWOa A A FTICEGTLILOXZREEALTIEIWN. v (L7

YU a—33 Y nuoptvcapp P/ R Y =7 b
noClass

AT KNET D27 0 7 KB TT.

= (24 noClass
=z V=2 A
¢+ main.cpp
¢+ noClass.cpp
L AwH— 271
LA US=2 FeA )l

> UNIXGE
ZOBNHIST DN, 77 A
(NUOPT DA > A b—/LFT) /userapp/useSimple.cc
/MIP.cc

<.
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VC++HR T A 77 U & RBHEVDFIX
4. 1VC++H T A4 7T U (SIMPLE BT /L& KT A NREAHEL 72 0ME]) ~
UNIX T4 77V EBHENOHFIX

4.2UNIX JRT A 75V (SIMPLE ETI/ & KT A NESEEL VM) ~BERL 72X
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4.1VC++R5 A 75V (SIMPLE 5N & KT A N\& 558 L7\ i)
4.1.1 EF0E T4 A og VOH

ZO7FuY =7 FTIE noClass.cpp WO Y —AT 7 A NVIIZETNEETNVEFMT S
TP FEZAENTVET. noClass.cpp Tl knapsackSolve & W9 ZAHID T x
EEFRLTVWET. ZOFmEIIANE LT, knapsack BEDET LD

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

Variable x (index=i);

(ZHY D BHUE (xarg) & HRIRE (farg) ZK L ET.

#include "simple.h"

//
/) Ty Ty 7B (BT ORI & ETESEEL )
//

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

,double* xarg,double* farqg)

//
/] AT LOHHNE.
//
SimplelInitialize();
{

Set §;

Element 1i(set=S);

IntegerVariable x(name="{RE-XY F/L", index=1i,type=binary); // ZEHKE

Parameter c (name="ffiff", index=1) ;
Parameter a(name="HEH&",index=1);

Parameter b (name="FHFEE");

A

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



/] BN T — 2 ERE
a.readD (narg,aarq) ;
b = barg;

c.readD (narg,carg) ;

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

// NUOPT b DEGEIIER 7 7 A /L .sol DLARIDRE

// options.outfilename = "nuoptout";

// .sol DT 7 A NMEIEMET 55EITIETRO L HI2EL

options.outfilename = " NULL ";

// W EIHIT S

options.outputMode = "silent";

// B b DFELT

solve () ;

/] x ORNE% C++ OFINZF T

int lenx;
int* indx;
double* wvalx;

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

if ( lenx != narg) {

return 99; // x[i] OFEBEOEIN narg LR (T —XIZTFEHY)

// BIEIZRBE

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

// indx[it] 1X 1,2, ... narg 72®DT, 1 %5|<
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// BRIREEIE O BOE

*farg = result.optValue;

// indx,valx 1% dump NEBTMEIZ allocate SNAHDT free LTHK.
delete [] indx;

delete [] valx;
}
// NUOPT DT T —a— K&K,

return result.errorCode;

TDOAVE T2 —AERAVDEE, TET /XTI ST AEKRT 1 SETERT D I LN AEE
T A FIRREIERELEZGMCESPTICZOETVICEMEN TP Z LTy .
SimpleInitialize () ®a—/L XV &, SimpleClearBuffer () ® 22— L L U il HHEIL
{ ) TLLDRENRHY EJ. SIMPLE DA T V=7 b (Set R Element) DEFIL, ZOH
FEIL { } OFTIFWET. SimpleInitialize () &I —/LH 9T SIMPLE DA 7 V=7 b &
e LTHAT S, WZZ oFFEIl () OAT SIMPLE OA T ¥ =7 NaEST 5 & EITHE
Tl ET.



47

4.1.2 EFNERTAL A RDa—L YOH

Ri¥ knapsackSolve & C++ TR L TWA AL L —F U &R LET. ZZ2TiL, F
2EEFRRICT >y 7Yy 78

BB oO%E: c=(6 8 4 3 4)
filfXofktk: a=(4 2 3 6 7)

DORERFKIOLRREE 105 30 O TEINT LI RREZEZE2ET. Zor—F o 70y
=7 b noClass IZIBMME L TWET.

#include <stdio.h>

// main () D Ta—AFLRELFRE (KRELTA7TY)

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

void main ()

{

// BEDT— 4

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

double xargl[5];
double barg = 20;

double farg;

int errCode;

// barg (L IH72 5 knapsackSolve VKL I —/LF 5

int ib;

for ( ib = 1 ; ib <= 30; ++ib ) {
barg = (double) ib;
errCode = knapsackSolve (narg,aarg,barg,carg, xarg, &farqg);
printf ("errCode=%d b=%g obj=%g ",errCode,barg, farg);

printf (" x= ");
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int 1i;

for (1 =0 ; i < narg ; ++i ) {
printf ("$1.0f ",xargl[i]);

}

printf ("¥n");

FBER, ROz edor FEBIRLET.

= nuoptvcapp — Visual C++ 2008 Express Edition
IPIE REE TN [FoIEE | ELREE  FHEeHO  w-bD RO

-G d @ L | 8 PSA0END.
(W1-93u TH270-5- . v } R

TENREY ] BRUCIER MiEhnw.. Ctrl+Shift+A
Dé’ﬁ'lhi@ nuoptveape’ 43 (5] PTEIAE OIBNG). Shift Alt+
7 dil
A loadmodule . FLO20LRE
EzfnoClass { A T
# é‘ﬂ useSolveQP | IO NERTO

iaprh el SOl s Rl (W

3 (F)..

AB-79? FIIDHMEW
20V 1O METFREIRE)..
Z0T A MOENLFIERFD..
HARL EILFARBIED..
W=ILOENL FIERRLY..
9 FOVHb Y-NEYIA PA T LERIROERCERD
s Alt+F7

DN T VC+H+GUI D FEITHEIR ¢



[FIB0 ] W=D DM ALZE

1 B0
7 1R ) F§

Tl BLTRS ) Otrl+F5
ZJ0EALTRFE.
1l GO Ctrl+Alt+E
ATvF A D F11
2797 A=1i-©) F10

FU=5A 2 bOPERR (B

ROEH WO ET.

errCode=0 b=1 obj=0 x= 0 0 0 0 0
errCode=0 b=2 obj=8 x= 01 0 0 0
errCode=0 b=3 obj=8 x= 01 0 0 0
errCode=0 b=4 obj=8 x= 01 0 0 0

errCode=0 b=5 obj=12 x= 011 0 0
errCode=0 b=6 obj=14 x= 11 0 0 0

()

errCode=0 b=26 obj=25 x= 111 1 1
errCode=0 b=27 obj=25 x=1 11 11
errCode=0 b=28 obj=25 x= 111 1 1
errCode=0 b=29 obj=25 x= 111 1 1
errCode=0 b=30 obj=25 x= 111 1 1

Press any key to continue
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4.2UNIXfRT A 75 VU (SIMPLE EF /L& FT A /A 55HE L 72\ V)

4.2.1 70 T4 og UNIX

WL, sIMPLE OrtiRZ=FIH L CIEEZ AT, KE, MO N %2ITH Fix (o775 4 L
7 FUN® MIP.cc) T

#include "simple.h"

//
/] Ty Yy 7 RE
//

/] 51 BN e BB I HMER

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

,double* xarg,double* farqg)

//
/] VAT AOYBL (ZNETERLEVATLE Y YT, LK SIMPLE OER)
//

SimpleInitialize();

Set S;

Element 1i(set=S);

IntegerVariable x(name="{REXT kL
,index=1, type=binary); // ZEHEELHK
Parameter c (name="fifE", index=1);
Parameter a(name="HE&E",index=1);
Parameter b (name="FFAEE");

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

/] Bl BT —H %% E (NUOPT/SIMPLE ~ == 7 /LA &)
a.readD (narg,aarq) ;

b = barg;



//

c.readD (narg,carg) ;

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

// NUOPT b DEGEIIER 7 7 A /L .sol DLARIDRE

// options.outfilename = "nuoptout";

// .sol DT 7 ANMEH M 55EITITRO L HI2EL

options.outfilename = " NULL ";
// Wz IES 5
options.outputMode = "silent";

// B b DFELT

solve () ;

/] x ODNEE C++ OEINCK T
(NUOPT/SIMPLE ¥ == 7 /L% %)
int lenx;

int* indx;

double* valx;

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

if ( lenx != narg) {

return 99; // x[i] OFEBEOEIN narg LR (T —XIZTFEHY)

// BIEIZRBE

int 1it;
for ( it = 0 ; it < lenx ; ++it ) {
xarg[indx[it]-1] = valx[it];
// indx[it] X 1,2, ... narg 72D7T, 1 %#5|<

// BEIBIEKAE D

Re
i

51
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*farg = result.optValue;

// indx,valx 1% dump NEBTMEIZ allocate SNAHDT free LTHK.
delete [] indx;

delete [] valx;

// NUOPT DT T —za— K&iKd.

return result.errorCode;

ZOFHiE (MIPsolve) IFFHEN DTN, HILWT —X &2 H LICV AT AEER LIET Z
EEAEE LTEBDETOT, FREDMEDIEZERLILETVONEEZ 7 VT THLERD
VET.ZI9TDITNEZITIT2TWVD LD ITHKMIC Simplelnitialize () &2 —/L LE T

1.2 28570 #ERTA4 A pa—1 UNIX

&I SIMPLE OISR & e X MIPsolve & 2 —/L T3 A A VBT .

#include <stdio.h>

#include "simple.h"

/] BEE (W)
extern "C" {
extern void secini();
}
// SIMPLE TEMUI- i b Fi
int MIPsolve (int narg,double* aarg,double barg,double* carg

,double* xarg,double* farqg);

int readData (FILE* fp,char* filename); // T —% Za#tie

int main ()
{
//



// LATFIZAZE IRk )
//
secini () ;

SimpleInitialize();

int narg = 5;
double aargl[5] = {4,2,3,6,7};
double cargl[5] = {6,8,4,3,4};

double xargl[5];
double barg = 20;

double farg;

int errCode;

//
// barg ZZLEERN S NUOPT Z#ViKL a—/14 5
//
int ib;
for ( ib = 1 ; ib <= 30; ++ib ) {
barg = (double) ib;
//
/] VAT LDER L KAE.
//
errCode = MIPsolve (narg,aarg,barg,carg,xarg, &farg);

printf ("errCode=%d b=%g obj=%g ",errCode,barg, farqg);

printf (" x= ");
int i;
for (i =0 ; i < narg ; ++1i ) {

printf ("%$1.0f ",xargl[il]);
}
printf ("¥n");

//
// SIMPLE PMEFFLTUWD static Ny 77 D7 U 7T



54

//
SimpleClearBuffer();

return 0;

SIMPLE %Rtk L7 Fft & ZME585121%, secini() & SimpleInitialize ) % RS
ERBHOVET. ZITHE, 7T—F 77 A NVEHGFAETIC C++OEINCT — X ZHEL T
MIPsolve Z#EEEMATHETE, UTFTOLICLTT =X 77 AV EHHIAATELZ LD
TEET.

char* filename = "c:¥¥temp¥¥data.dat";

FILE* fp = fopen(filename,"r"); // 77 AV%&BI<
readData (fp, filename); // T —X#

fclose (fp); //

TIOTBHE, T=HOLZRERNBR NNy 7 7IZEA2LNET. EXAONT-T —HIL SIMPLE
A7V =/ NCHEIL4AHET (name) Z8Fo4 7V 27 FeéxfinlL, BESRICHAAENET.
Bz X7 —4 7 7 A LVNIT

param = 2;

LWOHRHNRHD L, LR

Parameter a (name="param”);

VIEBILE-oTa 22 3RAESINET. ALLOREREIBRNTZEEIZE, 0T T
T =X ONENRASINET. BT,

\

Variable v (name="param”);

EWIHIEERHNIL, v ITh 2 PRASNET. HHED SimpleClearBuffer () i
SIMPLE DMEFFLCWADARF T 4 v I RNy 77 D7 VT E{THMATT. ZOa—LE{To7-t
X, I—ILEITORNCER L2V eD SIMPLE 47 V=7 hONR LB HZ L3 T& Ak
KBHRDOVIC, TrERAOEFAEYEEAHOTZ LN TEET.
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4.2.3 EFHROMER & Blvozs UNIX

T, ZOY 7 Na— K useSimple.cc,Mip.cc b — RE Y 2 —/LaER L TELT
LTHELED.

prompt% make useSimple

prompt% ./useSimple

LIILET. E7SED L,

errCode=0 b=1 obj=0 x= 0 0 O
errCode=0 b=2 obj=8 x= 0 1 0
errCode=0 b=3 obj=8 x= 0 1 0

o o o O
o o o O

errCode=0 b=4 obj=8 x= 0 1 O
errCode=0 b=5 obj=12 x= 0 1 1
errCode=0 b=6 obj=14 x= 1 1 0
errCode=0 b=7 obj=14 x= 1 1 0

errCode=0 b=8 obj=14 x= 1 1 0

o o o o O
o o o o O

errCode=0 b=9 obj=18 x= 1 1 1
errCode=0 b=10 obj=18 x= 1

=
=

errCode=0 b=11 obj=18 x=1 11

oo e]

errCode=0 b=12 obj=18 x=1 11

=

errCode=0 b=13 obj=18 x= 1 1 0

errCode=0 b=14 obj=18 x=1 11

o O

errCode=0 b=15 obj=21 x= 111
errCode=0 b=16 obj=22 x= 111

O O O O O O B O O o o o
[

errCode=0 b=17 obj=22 x=1 11 1
errCode=0 b=18 obj=22 x=1 11 1
errCode=0 b=19 obj=22 x=1 11 1
errCode=0 b=20 obj=22 x=1 11 1
errCode=0 b=21 obj=22 x=1 11 1
errCode=0 b=22 obj=25 x= 111 1 1
errCode=0 b=23 obj=25 x= 1 1 1 1 1

errCode=0 b=24 obj=25 x= 111 1 1
errCode=0 b=25 obj=25 x= 1 1 1 1 1
errCode=0 b=26 obj=25 x= 1 1 1 1 1
errCode=0 b=27 obj=25 x= 1 1 1 1 1
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errCode=0 b=28 obj=25 x= 1 1 1 1 1
errCode=0 b=29 obj=25 x= 1 1 1 1 1
errCode=0 b=30 obj=25 x= 1 1 1 1 1

EWVWHS PO NET. BITIERR DT —F TG T 27y 7y 7 RO G LT
£
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5. SIMPLE ET /R0 b 7 T A &4/ L CRIF 3 541

RETHNATHDOL SIMPLE ICK - CRib LIZET NV E TR ST AO—HE L TIHEOH TS
BT ETHEHBEET VEET U /558 SIMPLE Ttk L £ 9. RICE DOFRR A 5 4
FHHE T /KGR T D CH+D 7 FRAZAERLET. 2—HF a7 I ATIEED C++D 7 T AD
FTV I NEEETHIEICL ST

. T — X DFEFIA T

. e oD FEAT

. B D HIHE DR E

. e a f O B3 5 DR

REDEBEEERLET. 79 AF T V=7 MEHIFMYL L TWADO T, BEOMEZ O LD
DHERT T 7T A TEET 272 EOBMENAJRRIZ /2 Y £ 5.

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

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

:‘E loadmodule

2 = V-2 il
¢+ driver.cpp
¢+ knapsack.cpp
C_’_'] main.cpp

2 | AvH— J94)
] knapsackh

LAWY= Z91 )l
. B nallace

> UNIX

UNIX JRTTIX, SIMPLE DETFI/AIIMMND C++D 7 T A &4 LT, —kEHERME, v 7%
v JRIEOTT VK L TRIEZIT ) T (KRTA4 ) 2{ERT 2H 20 LET.

Z7 AN

(NUOPT DA > A b —/LFT) /userapp/useClass.cc

S oA ET—AE, MAVE—F Ty N TH—A] IZHDHLEIHIC, —ED UNIX/Linux DT T v k7
F—ATIEYR—FENTEY FHA.



58

/QP.smp
/knapsack.smp
MDA BT 2= A& HNT ZREHEE, > 7y 7MEZ#R 70 7 F 56T,

VCH+iR T A 77 U ZBEVD I X
5.1VC++iiT7 A4 77 U (SIMPLE BT VIR S 7 T A&/ L CRIA$ 5 60) ~
UNIX T4 77V &ZBHEHNOIHIX

5.2UNIX T A 7 Z YV (SIMPLE EF Vit b 7 T A &4/ U CRIFI 5 6]) ~
BEALL ZEW.
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5.1VC++iR5 1 75 U (SIMPLE EF/NVELRA 6 7 T 2 &4/ L CHIAT 5 40)
5.1.1 851 WCH

RICTRT TR T T NIZOT TV =y a v OKL LR DT VIR T @HEOET L &7
RHDIE, NI A—HDESHEHIIC required EWVIHIF—U—KNHDHZ ETTN, ZhEz
DREDHST-2T —H%& C++DEFINOANTHZ LEEZRLTWET. ZOMITEEOET IV
FLR LR LT, ZOBITIXZDETADBKRD KL 972 knapsack.smp &9 7 7 A /LICFLIR S
niebolLET.

//
/) Ty 7Yy s RE
//

Set S;

Element i (set=S);

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

Parameter a(index=i,required);

Parameter b (required);

Objective obj (type=maximize) ;

VariableParameter d(index=i);

obj = sum(c[i]*x[i],1); // BHWIBE%L
sum(al[i] *x[1],1) <= b; YA SES S

ZDT 7 A MIARFETHE > T D NUOPT DRI ZMHD TV U o — 3 v &R UHHT
(NUOPT DA A b —/LIEFT) ¥samples¥app
WZh b ET.

5.1.2 genClass D2 —/)V Ve

AIEOET MIZDOEETIE CH++THIHTE S TIEH D EHAMN. genClass &VVH a2+
YRFEMHWT £#]T 5L, HIKT 527 7 ZAEE (knapsack.h) &7 7 2m3FEHE
(knapsack.cc) DHEVERINET.

WRON—VIZBHT 27 7 A VOBRERR LET. =2 —WTET, €7 Y 7 558 SIMPLE
EHWTET AR EITVY, genClass X~ T/ Z7AOFEME A HEVAERL, 2—V 70 s

LI FAOEEONE L —FIIEEERT LT TS D A
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IhbENEFEVET. ETAEFATLIHEICE, 2o LTEREINEY TAES (H
knapsack.h) A 7NV —RKLT, V7 I9AFZ TV x) " eESLET. 2OV TAFT TV
FDALNREBRLTC, 2—FIEEZD c++7 1277 A ([ knapsackSolve()) MBI DET
T — X0 NI U729 (print (), dump () ) T D EAEN A[REIC 72D F 9.
FATIRDOER DB, %i&ﬁ%i%éﬂt771% gErar A, Vo7 LET. 2
5 LTAEMSNTZ SIMPLE ® 7 7 ZZRIFFHCMME TS, EETHAAT L LN TE ET.
7272 L SIMPLE D27 7 AZFHAT HIZHEN - T, =2 —F D7 7T L6 0HERTIC
SimpleInitialize (), JLPE#IZ SimpleClearBuffer () R 5B AENFOHITMLE NS F
(2B SIMPLE 23 A ICFIHT 3 2 RLIBBEB O MR & R LB L 720 £7) .

SIMPLE IZ X 5

E7 ViR (knapsack.smp 7 7 A /L)

I

o< K
genClass
l ETAO A b u— LR
(knapsackControl.cc)
C+H+IZ & 5D
7T AEH
(knapsack.cc, knapsack.h) o
..
L 4
L 4
L4
NUOPT 74 77V J
| 4
\ A= N

[ a A Y ] knapsackSolve ()
/

#
a0
N
i

genClass OEHENL DOS VA RuOT a7 vk
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> genClass knapsack.smp

E==3

L LET. genClass IE NUOPT WL T B 2—F 4 V7 4 T, ZOFETOZDITITBLREETE
MDLELL 720 F9. ZFEMICOWTIEL NUOPT/SIMPLE ~ == 7 /LB L T &, LLFER

knapsack.smp X9 % genClass DFE{THITT .

C:¥Program Files¥Mathematical Systems Inc¥NUOPT¥SAMPLES

¥app>genClass knapsack.smp

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

Model description: knapsack.smp

knapsack.cc

knapsack.cc

ZOBETZ OB ET T VKIS T D7 T AER & TN genClass ZEE)LTZ7 41
FINER S ET.

knapsack.h knapsack.smp (ZXIGNT 57 T ADEH
knapsack.cc [l7 2 ADILk
knapsackControl.cc FRIFEY 7

7 F ADET (knapsack.h) 1%, T OEBEFEREICK L TEBIEEZITY 2 br— /L X
(C++Da— ) OFTEAEZATORNILT A 7V — RTD0ERHY £T. 77 ADFELE
(knapsack.cc) ONFITIEH 2 —VREHRT D2LETH Y FEAD, FITHXNEIERT DB
ICa—FDOTFa T My A V7T HRERHY £9.

VU a— 3 nuoptvcapp PRV =V b
loadmodule

MDA BT 2 —AEHANTTy 7Yy 7MEEEMH 7 a7 7 LA TTA, genClass T
R E N8 (knapsack.cc) &7 T ADEF (knapsack.h) ZBML TWET.

TR EENHY ET. ARSI N knapsack.cc 7R Yy MIBIMT SHEIIZ
knapsack.cpp CHEETFEZER LTS ZIV. 29 T2 LIk, ve++®D GUI OHMIT &
D, ZOT77A NP CH+DA— R THLERHIND LI ET.
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= ;’3 loadmodule

= 7 V=2 274
& knapsackepp D genClass CHERINTZT 7 1L

] maincep (knapsack.cpp ¥ knapsack.cc
= 57 AR — ar N
T S DARTEIEZTZH D)

n] knapsackh

i ASRIETFERR

knapsackControl.cc X knapsack.smp CEFE L7227 7 AOFHAITEOY 7N S
NTVES. ZOa— NI ERELFETEZTI VI bOTY. ANATV=7 M3 DH7 7
ADHBITIZIE LA T V27 FOESHEPNTVET DT, 7 7 ZAOFH D = — FER
BRZIZZ B £

#include “knapsack.h”

void simpleControl ()

{

Set S;

Element i( set = S );

Parameter c( name = “c¢”, index = 1i );
Parameter a( name = “a”, index = 1i );
Parameter b (name = “b”);

System knapsack sl(c, a, b);

5.1.3 k54 VOH

TREZOETNAVEMRSPAD c++7 v 7T 028 EHLEL LS. FNIETT Y =7 MTEM
IhTnd
driver.cpp
LW S 77 AL T, knapsackSolve EWIAFIDTFHETT. ZDNL—F DA X7 x
—RAZ AN E LT, knapsack BEDET /LD
Parameter a (index=i);
Parameter b;
Parameter c (index=1i);
WS 355 —4 (aarg,barg,carg) 525 &
Variable x(index=1i);
(CHE T HEEUE (xarg) & BB (farg) ZITLWVWI HDTT. RIARDIDA
27 == AFREICFHE L TR TE 20T, X0 R — FERAFREIC/ARY £7.
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#include "knapsack.h" // A7 N—FRES

//
/] Ty Ty 7 REO KR
//
//

int knapsackSolve (int narg // BEEOYA X
,double* aarg // f&¥K a
,double barg // ¥ b
,double* carg // f&¥#& c
,double* xarg // X7 M ( x )
,double* farg // HHIB%K
)

// HIHHE
SimpleInitialize();
{ // Simplelnitialize() D a—/LDHEIL { 21T 5
[/ MEEEEROAT V=7 b
Set S;
Element i (set=S);
Parameter b;

Parameter c(index=i),a(index=1i);

// CEAEYELHOT =222 5.
b = barg; // ABTITEFDOEERA
c.readD (narg,carqg); // BEHI5 SIMPLE DA T V=2 h~Dk
a.readD (narg,aarq); // BEHI/5 SIMPLE AT V=7 h~D%

//
// knapsack D KfFE
//

System knapsack knap(c,a,b);

int len;

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

// knapsack D x % C OELH|TH D knapx IIFXIE

// RZE R BN ERE

int it;

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

}

*farg = result.optValue;
// BRIBASIEZ B % i Hi72 0715 ( asDouble () TH AHE

/] ANEETRBEB D RE
delete [] ind;
delete [] knapx;
} // SimpleClearBuffer() M2 —/LDHj%Z } THLS.
// T ALER
SimpleClearBuffer();

return result.errorCode; // T7—2a— F&IRT.

SimpleInitialize () & SimpleClearBuffer ()X SIMPLE ZFIH L7=ALE D &) & &
TR ERa— LT, EEEOEMBICKY, SimpleInitialize I —/L XV L&,
SimpleClearBuffer () DI —/LEVHNEL { } TKLKHAMLERHY £9. SIMPLE DA T
=7 kb (Set X Element) DEEIL, ZD { } OFTITWET. SimpleInitialize &3
—AEFICSIMPLE DA 7 V=7 FaEE LTHH LSS, H5 0T D {} DT SIMPLE
DAT V=7 NeEHETHLETHET—LR0) 7.

FheEDOHIZ LT system knapsack EWI V7 FADA TV =/ K knap ' H5 L TNET
23, TV knapsack.smp EWVWHETARRRICHIET DY FAODFT V=27 FPOESTY. 2
OF T T LD EHD

#include “knapsack.h”

MNIDETINVERE G T 7 A4V T, £T/V knapsack [ZKIET D7 T AZFHTH5EI
T A I N—RTHLERHY 7.
—MIZ NAME.smp 72 5ET /MIZIE System NAME & W) 7 TARKISELET. 77 ADE
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#7 74/ NAME.h (2|3 System NAME DEZRNPFENNTWET. LD/, System NAME
FEHT DBCIIM T NAME . h DA V7 b— RRKEEIT/ Y 7.
JIGAESOHTSIMPLE A7 V=7 b required &£V F—U— Kff& T

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

Parameter b (required);

DEICEELTWDLOT, FOH LMD TS TRRICESE LS TELHOA 7 Y27 &

// driver.cpp DH
Set S;

Element 1 (set=S);
Parameter b;

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

b = barg; // ABTITEFOEENRA
c.readD (narg, cary); // BeHE readD ZHWS
a.readD(narg,aary); // BSNE readdD MWD

<

el

CLLTHEEZRE, VATLA 7Y/ b knap DES DK

i

System knapsack knap(c,a,b); // knapsack IRHED KR

DEIITELTWET (ZOFIEIITET LAY, required EWVWHIF—TU—RfEXTESL
eA 7Y =l FBHBUNEICTNET).

5.1.4 cr+EE o L VOH

driver.cc TEFR I/~ knapsackSolve X 7B Y =7 b noClass IZHFENTWD
noClass.cpp &ER—DEHETT DT, BT =7 b noClass DAL N—F L EFDEFE
fEHY ZnTEET.
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4 loadmodule

V=2 271

¢+ driver.cpp
¢+ knapsack.cpp

C++l H
= ft]y;iw;c:apr» }ﬁ —DObONRFATE
] knapsackh

LA YY=2 F71 )
- noClass
7 V=2 2710
¢+ main.cpp
¢+ noClass.cpp
L Aufi= 291
LA YY=2 F71)

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

o) nuoptvcapp — Visual C++ 2008 Express Edition

FE REE FRO [ F0VORE) | BILEE FERHD  w—D OO
S EHr G d @ 4| 8 I5A0END.
M1l IHAT0-5 - . - 1 R
23 ] $RLOTEE OiBh .. Ctrl+Shift+A
51‘1:)%1-93:; nuoptveapp’ @ 7 (5] BATEEE iSNG). Shift+ A+ A
& o dil
=8NEz} loadmodule | Ca FHLOZOLRE)
B & Y- 7710 : S =
& i i 3 FRTOIPA N EFRTO)
¢+ knapsack.cpp i n ek el SO WA R (W
¢+ maincpp -
E] E f\‘.‘}&"- 77’1!'”) %,“.(_E)
: ] knapsack h
o AIVATAN [ 25— k7y7 FOINEE®
24 noClass e e Tl
= 24 useSolveQP J0Y IO METERBIZ(E)..
= g i‘; 7;4 jf‘*w 2010 MOEIL RO
W, S 7
~ PB4 ENLKERIE.
W=)LOE)L EIERRL..
5 F0TIHE Y-AROR PA T LEROEIRCERD
2017 1E Alt+F7

S SUNVT VC++GUT D FEATH RN -
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(T80 | w-D kW ALFH)
2 B

F )iy ) F5
F )R TR ) CrI+F5
FOEATRYFE).

{A1l3h G0... Ctrl+AR+E
AFyF A0 F11
AFvF A=1—O) F10

< | ¥

¥l

m Il

FU=hA 2 bOERR (B

5L, Ya¥=x b noClass O ER—DOHEABELNET.

5.1.5VisualBasic b DR L VCH

T4 T Z VES R DLL ICT 5 & —fi%IC VisualBasic R EDT TV r— g UnBIERZ &
NTXFET. Y2y Fd11LIER—®O R4 NNV —F L %o T DLL 21ETH 7 =y
k9.

= 24 dil
(=) |7 Header Files
- |n] knapsackh
[_d Resource Files
= |7 Source Files
¢ dlimain.cpp
Gj driver.cpp
Gj knapsack.cpp

DLL @AY O &72% knapsackSolve() Za— /LT A3V —F U EERTHELUTOL I
R0 ET. ZON—F I ATI%E knapsackSolve [T L T—EZ M & WO BIEZITWE
ER
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#include <windows.h>

#include <stdio.h>

// SIMPLE TE/i/- NUOPT il X A
int knapsackSolve (int narg,double* aarg,double barg,double* carg

,double* xarg,double* farqg):;

// VB D2HLIEIILS DLL DAY 1
#define EXPORT _ declspec (dllexport)
#define FORVB _stdcall

extern "C" long EXPORT FORVB nuoptmain (
long narg // MY A X
,double* aarg // X7 M)V a
,double barg // 7 FV b
,double* carg // X7 MV ¢
,double* xarg // 7 bV x (7))
,double* farg // BAWIESEE ()
)

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

DLL DT v 7%

. 28 B
. BHMED D L RBT 7Y T L BRI S

mE, WER RSB NDT—ELI—DAA VHEBTa— LT 50— FEY2—17 8Tk
R LD b, DLL T 22 2BBDLET. DLL DA A L DOEF HIETEEO
Windows 7 7 U/ —va v ERIBETCT. 22 ClE, A L7 DLL % Excel @ VBA 72 H 22—/
FT2HERLETOTI T vBA MOMEEND Z L %RifEE LI2ES ((stdcall) &72o
TWEJT. F7, pLL&2ERLEL LS.

VCH+DA=a—D [Tav =zl N o [RZ—F T o7 Fryzy MIRE] Zi&D, K
DIz TrY ey MERIRLET.
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7{LE REED

FTN [FOVIDEE | ELRE  FHYHD

W=D O R

F-E-Ehaal k| % sameme.
W13 IOA70-5 - . v 1 R

#RUOTAE MBNDW)...

éﬁ loadmodule
A noClass
[+ .-3’3 useSolveQP

ol W2 =332 'nuoptveapp' @ 7

EXTFIRB MiEMG)..
FRLOZOLRE
FATOI7{ N EFRT Q)
0¥ o 0P 0RO
82 (F)..

 A8=hPy7 0 NERED
0¥ 1A METFREIRE)..
20T I MDEN FIERRD..
HAAL ENFARBIE.
W=JLOE FNERFL..

FOMF1E)

Cirl+Shift+A
Shift+Alt+A

3 F0VIOR U-IRYIA PA T LERIROEIRCER D

Alt+F7

L REEIRTH L, DLL BMERRSNET. TIT,

ZIH9LT, EANRA=Za—0D

[(EREE)] F1H0) W=D H4uen

B Wa-auOELRE) F7
Wa-TaUUELER) Ctrl+Alt+F7
PIEESEVLIE (o)

dil DEJL L)
dil MUEIL FE)
dil DAY —2AN)
703 1HHDAH(J) »
PiuF EILRT.

BRI —T(0).

INnEY 7 LTEITT S vBa IO TE
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ZITWET. 2O DLL ZAAATEITT OV IAT 7Y r—a i3

(NUOPT DA > A b —/LI5HT) ¥SAMPLES¥app¥dll¥dllsample.xls
T, [=ruzfMcd 5] T, ZOTI¥LT77 A NVEE, VisualBasic TF 1 # %[
<&, Sheetl IZIFRD L D 72a— FREPNTWET. ZHULY— MDD T —F ZHiAslio T
nuoptmain & a—/L 3% a— RTT. THEBIL DLL Ot/ AT (GRIZET 77 4 7724
ORETT Ny VT 23RIRT 5 & Z OBFTIZ DLL 2MER SN E 7). C++D int |13 VBA D Long
HZ, double % VBA @ Double HIZZENENXEL ET.

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

ReDim x (n)

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

b = Range ("B5")

code = nuoptmain(n, a(0), b, c(0), x(0), obj)
Range ("B7") = code
Range ("B8") = obj
For 1 = 1 To n
Range ("A9") .0ffset (0, i) = x(i - 1)
Next 1
End Sub

RITEEDHIT, V7 2T BERH Y T, ZOTZHITIE Modulel IZRD XD IZES
EITVET

DLL DES :
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Declare Function nuoptmain Lib "Release¥dll.dll" Alias _

" nuoptmain@28" (ByVal n As Long, ByRef a As Double, ByVal b As
Double , ByRef c As Double, ByRef x As Double, ByRef f As Double)

As Long

TN — MRS TAREZ VE2MT & DLL OFEITHIThbNET. UTIEZZ0a— R&ffio
7Y r—3 g L OFETHITT.

=]

g0 el 4z
] 77 LB REE FTW HA0 2RO v-LD TR0 eobid AJFE NUOPT

DBy s=Ry o o @ =5 82 me e -0 .[|vseams SnslpzuE==
i -
2 [ s [ ¢ [ © [ & [ F [ & [ ®w [ 1 T o T & [ ¢t

1 |AR

Pl P 10
| 3 |EE 3 2 2 5 6 1 j 5
| 4 |2 g 2 1 1 1 3 o e — 3
| 5 EEAHO LR 15 ENFRRIND

6 |Hh —
| 7| 0
| 8 24
|9 1 ol 0 0 0 1 1 1 1 0

10

11
| 12 | : 7////”
| 13 | RiE{EET _T\¥ﬁﬁy%ﬁ#g

14

15

5.1.6GQUI CRSAN (2 hu—i—F2) 2 wINAPI 2RI+ 2 WOH

smp ET/NT 7 AT

00000

%$%%%% #include "C:¥mysrc¥myheader.h" $%$%%%%

EWVIHITTERERDIFET AL 2y hr— L THBIZZOA 7 b— RMThVET.
ZORRREEME D &, PIZITRO L SIS, WINAPT 2T VERTICHAND Z LR TEERT. K
DET VT WINAPT (getdate) ZHWT, FRZRRTHHDOTT.

//

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

Variable x;

Variable y;

// BB

Objective cost (type=minimize);
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cost = 180*x + 160*y;
/7 HilFd

6*x + y >= 12;

3*x + y >= 8;

4*x + 6*y >= 24;

// O LT

0 <= x <= 5;

0 <=y <= 5;

char* getdate(char¥*);

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

// C++ OEOER

char* getdate (char* chrTime)
{
_strdate (chrTime); // mm/dd/yy BT H & NN

return chrTime;
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5.2UNIXfRT7A 77V (SIMPLE B ViR H 7 7 A& AR L TR 5 H)
5.2.1 FEOEE UNIX

WON—VICEH#ET 27 7 A VOBREK R LET. =2—VPIXET, €7 U 7 5ih SIMPLE
ERAHVWTET AR EZITWVWET. TETARRERTELD, TONEE .smp EWIHILETDT 7
AV (B 21X model.smp) IZEAAL £

KIZ genClass W) 2= REHAWT model.smp HRGT 57 7 AEHESE (model.h)
&7 T ADFEHE (model.cc) ABAMLET. 2—PFIXZONBELERTHLEIH D £
M.

ZHLTEMSNTEY FAES (model.h) A 7 N—FRT52LI28-T, 2a—FD
07T LI ZOEFET MK LTCT —Z &2 ALY, RIBEHERLIZY (solve()), fiRaH
JIL72 Y (cout<<, print (), dump () ) " DEIEDAMEEIC 22 D £

FATRROEROBICIE, BIFEBBER SN FRFEELa L (L, Vo7 LET. 2
9 LTAER SN SIMPLE @7 T ZXRIEHIAME TH, £/2MEBEITHHMT L5 LR TEET.
7272 L SIMPLE O Z AZFIAT HITHN» T, 2—FDT a7 Ao b YIHHEREEZ FEFOH
THERDHY ET GERITRRLET).
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SIMPLE (2 X %
TV

(model.smp 7 7 A /L)

™~

o< R

genClass

7

C++iZ LD ETFILDO L s a— LR

7T AERER (modelControl.cc)

( model.cc,model.h

G

\

L4
L4
L4
L4
L
L4
L4
L4
2

a—FT a7

[ a XA Y

2—FTLTTY




5.2.2 “kEEREs UNIX

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

QP.smp 3H VY .

1. ET/LOER UNIX

75

R L=ET T 7 A

/7
// TEH TR R
//

/] RE

Set S;

Element 1i(set=S);

Set T,

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

/] INTA—=H

Parameter c(name="c", index=7j);
Parameter Q(name="Q", index=(j,k));
Parameter cu(name="cu", index=i);
Parameter cl (name="cl", index=i);
Parameter A (name="A", index=(i,7j));
Parameter bu(name="bu", index=7j);

Parameter bl (name="bl", index=7]);

/] B
Variable x(index=7j);
// w/ME
Objective f (type=minimize);
f = sum(c(3j] * x[31, 3J)
+1.0/2.0 *sum(Q[j,kI*x[31*x[k], (3,k));
/] A

Expression constr (index=1i);
constr(i] = sum(A[i,3] * x[J1, 3);
cul[i] >= constr[i] >= cl[i];

bulj] >= x[J] >= bl[j];
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2. genClass DEHE) UNIX

ST, RIFZOETIAVRIR QP.smp VBV T AEFR EFEELZFTLR LIZ 7 7 AV (CH+Da— )
EERLET. Z2O7DIE7Tae 7 b

prompt% genClass QP.smp

L LET. genClass [ NUOPT A A N —/V LIZBRE COALFITHRERZ—T 4 VT 4 —
TY. £HT DL, ZOHIHETET MIHIGT D7 T AERK L KN genClass B L7

F4 L7 FUICERENET. 7LD makefile TIEZ OEELR ERHANCER L TWE
9.

QP.h QP.smp ([ZHKIET D7 T ADEF

QP.cc B IPE X"

QPControl.cc IV ha—LFfpEHF 7L

7T ADEF (QP.h) X, ZORFFHMWEIEIIS L CTERIEEZIT) a2 b —LFiE (C++
DaA— ) OFTEIERITIORNCUTA L 72V — FTAMBERHY £, 7 5 2D ELE (QP. cc)

ORNFITBE 2 — PR EMT 20 ETH Y FEAD, BT EERT 2RI —Yo e 77
DTN s V7T HRERHY .

3. EFANLOMEOAR, ki, 1 UNIX

WAZ Z OFFLE T iz

T HEEOHITT. T/ A useClass.cc
MO Z O T IRETHEEICEET 2 BEEZITo TV Ao ek i Lzb o TT.

#include "QP.h" //JV T ADEZEDA I N— K (WH)

void simpleControl ()

{

int len, i, *ind;

//
// QP DA
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//
System QP qgp; // QP.smp lCKfT D7 TAAT V=7 |k gp DEF & xBE{LIAT

gp.f.val.print(); // QP.smp FDAT T/ FDFIR
gp.x.val.print();

gp.constr.val.print () ;

double* x;

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

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

}
printf ("¥n");

useClass.cc Tl simpleControl &9 Ffse & O H T REHE RIEIC % 5 #HEN Lk
SNTWET. FE OARNERTT.

FHEE DR T System QP L WOV TFADAT V=7 b gqp #EHF L TWETR, Zhn
QP.smp E WO ETINRBICKIST DI T ADA T2/ FOESTT.

— I
NAME.smp 725 ET /ML System NAME &9 7 7 A0%G

LET. 7 T7ADEFRT 7 A /V NAME. h IZI1F System NAME DERVBENNLTWET. £0D
728, System NAME Z M3 2FRITITLT NAME .h DA 7 b— RBMEIZR Y £7.

ST, HEF LTUER ST gp BT OEEGEIEE TV () €ObOICHELES. LR T
FIaRADTD (VAT LATV=r b EFOET. VAT LA T V=7 MIXHLT

gp.show () ;

LT E, MEORENRERIINET (showSystem() ERIL). WICVAT AL TV =/
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b & BEEHEE TV OMRER IOV T T, —RNRFAE LTU RS Y 7.

System NAME DA 7Y =2 k s 2DV T
x IXNAME.smp FOAT V=7 b x [ZHET 5.

SbiZ, s.x LLTERESNIEAT V=7 MIHT D

FA -
FR print (), cout, dump ()
ELZDFRE readD ()

72 EOEEITAE O SIMPLE 47 ¥ = 7 MIxT 5D &AL [FERICATRETT .
U dES

gqp.f.print();

gqp.x.print () ;

gp.constr.print();

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

774V NEMETIXE S 21T > 2O H THBMICRELDOFATHITONET. A7 v a Dk
& (options.noDefaultSolve = 1) (2L - T, HEWIZHREEILOEITIH I THON D D %I
THZENHRETT D, TOHEITIE

gp.solve();

ELTHICRZFER LET.

YT —F  useClass.cc CTliE, QP.smp DT —H (Parameter) T5 X TWEHA
N, TOWPWAIZIL, SIMPLE DT —H 7 7 A LONENHBICHRESNET. =720, 957

EAA VBEBIZ L > CT =2 77 A NV EGRHFZATR Yy 77 ICERZTELERDH Y 7.
ZDOFEIZON Tk LET.

KRIBOD &,

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

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

(SIMPLE A7 ¥ =7 b) .val.dump
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WKLo TAT V=7 FEESNCEEZHT IR TEETENEHWETIETT.
4. =FL~n7F—x A UNIX
BT INIT — X R ET D HIEIX

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

LS TR Y E
5. F—x7 74 rof UNIX

useClass.cc TlX, QP.smp PT —%# (Parameter) DFREIL 0 DFETITH Z & & HiE
ELTWET. ZOBRARITIE, ZOZOT—INOV AT AET V=7 FaET DRI AA >~
BHIC L > TCT =2 77 AN EFHHA ATy 7 7 ICEZXTBIMERDD 7.

T EmtRATITI

readData (FILE* fp, char* filename);

RAHFHEEa— L LET. fp X C D stdio.h TESEINTWDE T 7 A UHEEIKT,
AT =B 7 7 A NVZHIELET. T2 R APAEND L, T ONENRLEH ANy 7 71
TNV EISNFET. T HHRIARTEY KT Z LN TEXET. UseClass.cc D main() FHi
EOFDOWRDa— NIE, FFOH LI E LTEX BN 7 7 A Va2 T XN THARA TN ANy 7
XET.

B

71
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//
// SIMPLE JER TRtk Shi=7 —& & Hele
//
int 1i;
for (i =1 ; i < argc; i++) |
char *file = argv[i];
FILE* fp;
if (strcmp(file, "stdin") == 0) fp = stdin;
else fp = fopen(file, "xr");
if (Ifp)
fprintf (stderr, "can not open %s¥n", file);
exit (1) ;
}
readData (fp, file);

useClass.cc (X QP.smp (ZXHET AHIZITKD LS 27— 4

c = [1] -3 [2] 1;

0 =

[1,1] 11 [1,2]1 O

(2,11 0 [2,2] 22

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

HHAPIAHET R, ZORRTHATLEOIER Ny 7 7ICEZLRLET. HWVT,

System QP dgp;

MEITINTZERET, oP.smp O D Parameter THD a,Q,cu,cl,A, bu,bl IZZDHE
BDRESNET. Ny 77—V ENTT =X E3T7 A =X ORIGFHF 4RI L - TiThbih
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9. LEXa2 AT 7 MREIZ name = TH5XEFTH, name = X > T4HiZ25261T
WRWAT V= NMIE, TOAT V=7 NOL4RTER CARIBBEINICG 2 b ET.

B2 1E, 1EH
Parameter a(name="/ X7 A—Z");
(2L T
INTA—=H = 2;
ENDT—=F T 7 A NVOFTIRARIE L E T2,
Parameter a;
EECE, 2T
Parameter a(name="a”");
ELIEZLITHYLT, 7277490
a = 2;

LWV FEEIBITRHS L ET

T =27 7 A NP OBPANTET — Z TR T, FEDET MTHE DN b DT
RN LI THEELS S
IEAES
Parameter a;
WO R EET T ODET /L Ml.smp,M2.smp BH Y, TNNLERINTZY T ADM )
ZMAT 22—k,
System M1 ml;

System M2 m2;

NHHELET.
AN
a = 2;

LD F =T 7 A NEBRALIERIET 203 — FEETA L, nl,n2 WHIC a = 2
BRESNET
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5.2.3F v 7 Hy JEEDETN (C++OEFINSDF—s3E) UNIX

useClass.cc TlEH DU E D knapsack.smp EWHIETAAEZFRBALTCWETN, Z0F
TNDT =2 C++DEFIN DT —HZ AN L THET. ZOGEEITITET NV OFIRIZZEE R
VBT, BURINZIIANEA T E T 537 A= DESEDIZ required EWVWHF—TU— K%
BMLET.

//
/) Ty Ty 7 BE
//

Set S;

Element i (set=S);

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

Parameter a(index=i,required);

Parameter b (required);

Objective obj (type=maximize) ;

obj = sum(c[il*x[i],1); // HHEBEEL
sum(al[i]*x[1],1) <= b; // RIS

KX useClass.cc MH T knapsack.smp [ZRTDHT —FXEZHELTWNDHESTT.
required ZDITCEEF LA T V227 FE2ETL .smp ICxIET 57 7 A (22 TlE
System knapsack) (¥, required #DIJ THE L7 Parameter ZJHICHEX TEET D4
ERHV ET. £ L THZXDBILE Parameter BxfIGT 547 =7 NOFIIHEIZ/ D 9.

il

// knapsack.smp OFIHHLHOT =% DE
Set S;

Parameter a(index=S);

Parameter c(index=S);

Parameter b;

/] T—H%& C++ MnBHZD.
double cary[10] = { 42, 12, 45 , 5 , 2, 61, 89 , 32 , 47, 18};

double aary[10] { 39, 13, e8 , 15, 10 , 20 , 31 , 15 , 41 , 1o6};
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// C++ OBEHNZHEA DT =212 52%.
b = 121; // ABFIFEOEERA
c.readD (10, cary); // BEAE readD ZHW 5.
a.readD(10,aary); // BANEL readd ZHND.

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

double* knapx;

knap.x.val.dump (len, ind, knapx); // knapsack [EE® x % knapx (ZZ 7

/] FoR
printf ("x (knapsack) :¥n");
for (1 =0 ; 1 < len ; ++1 ) {
printf ("[%$3d] %10.3e ",ind[i],knapx[i]);
if ( (i+l) % 4 == ) A
printf ("¥n");
}
}
printf ("¥n");

delete [] ind;

Eoflcix, £9, useClass.cc PP T ¢c,a,b FHES LT, readd LIXAICL-TT—
ZONRBRERE, T knap DESICEHEZTVWET. 29T LICL>TETALHFOD
c,a,b IZ useClass.cc DHD c,a,b OENEZ BN FET. useClass.cc DD
c,a,b & knapsack.smp DHD c,a,b EIXZZTIZRICARITTR, HTLLEFITHD
VEITH Y £H A
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5.2.4 FIHERE L main 9% UNIX

ATEDO X HIZ SIMPLE D7 7 A% a2—W 7 a7 AnLHAT HITI3BRELZ B 272> T
BAMERDHY £
KA simpleControl ZFEON L TUWV 5 useClass.cc DA A U7 TH.

#include "simple.h" // QBRI E

void simpleControl () ;

//
/] A A BT
//
//
int main(int argc,char** argv)
{
// SIMPLE WHBOHIHIE (2T WD THULH)

SimpleInitialize();

//
// SIMPLE B TRl SN7=7 — X Zwide
// (T 7 ANADBFENEE26ND 6D LT D)
//
int i;
for (i =1 ; i < argc; i++) {
char *file = argv[i];
FILE* fp;
if (strcmp(file, "stdin") == 0) fp = stdin;

else fp = fopen(file, "r");

if (!fp) {
fprintf (stderr, "can not open %s¥n", file);
exit (1) ;

}

readData (fp, file);
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simpleControl (); // BT NVORMERE

// SIMPLE WRITAAXT 4 v I N T77DI 7T
SimpleClearBuffer();

return 0;

ZOTa T MITERICREBOMELZ -4 LT 2= ORI Eb 5
LK, BRIZERTAZENTEETN, UTICHRREZFELZSTFHLERNHD 9.
P, AL UFHE T (TXTO NUOPT BHE DL A 4T 9 BillD)

SimplelInitialize () ;
BT —ERTRESKLENS D £9. ZNEMESTEDITE,
#include "simple.h"
EWVINYE T ANDA T — RPLETT.
EATHRREIERT 2121

AT 2ET L7 7 ANADSAERENTZT T ADOEE (QP.cc IZHYT I H D)
NUOPT D Z A 7 U

a—WP7ra 7T N T HMERH D £7.

%D SimpleClearBuffer ()X SIMPLE PMRERFLTWAARE T 4 v I RN T7DI VT
EATOMATY. ZOa—VE 7ol thiE, I —AETHRNCER LIV /e DH SIMPLE 47
V7 FORNELSRTLZ LT TR R0V, e 20 A AE Y SHEZHG T Z
EMTEET.

RIZAA T T 7 ANVONE (—8) TT. FAT T VIEIDAL I T 7 AT LIB" LWV HAE
BIZERZSHLTOET.

UseClass.cc TlE, QP.smp DM, knapsack.smp EWIOIETFLAEZHEHLTNLIDT, =
NoHxFT, genClass IZAJS), I QP.cc, knapsack.cc % useClass.cc & U Vv
7 LTWET.
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QP.cc

QP.smp # *.smp M5 Y —R&EARKT HHEA]

genClass $*.smp

knapsack.cc : knapsack.smp

genClass $*.smp

useClass : QP.o knapsack.o useClass.o # EITHERAERK

link -out:$@ QP.o knapsack.o useClass.o $(LIBS)
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5.2.5 EFHROIER & B0z UNIX

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

prompt% make useClass

L9 5L, QP.cc, knapsack.cc,useClass.cc B2 2XA ), U 7 X4 T useClass
PMERR SN ET. 51%E LT gp312.dat (QP.smp ADH v T F—H) 52 Ta—KE
Ca—nNEFATTLHE, LTOXIRMNBELNET.

$prompt ./useClass gp3l2.dat

<reading data file: gp31l2.dat>

BB BAIESE (1/3 name="f")

BT filxC (2/3)

BT filFC (3/3)

NUOPT x.x.x, Copyright (C) 1991-20xx Mathematical Systems Inc.

PROBLEM NAME QP
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD TRUST REGION_ IPM
<preprocess begin>.......... <preprocess end>

<iteration begin>
res=7.0e+00 .... 1.7e+00 .... 1.6e-01 .... 2.8e-04 .. 4.8e-10

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE 2.318181819
ITERATION COUNT 18
FUNC_EVAL COUNT 22
FACTORIZATION COUNT 34
RESIDUAL 4.845278896e-10
ELAPSED TIME (sec.) 0.02
SOLUTION FILE solver.sol
£=2.31818

x[11=0.939394
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x[2]1=0.121212

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

constr[3]=2

x[ 1] = 9.39%94e-01 x[ 2] = 1.212e-01
x (QP) :

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

** QP 1is solved **

ERRT BAESEK (1/2 name="obj")

BB HlxsC (2/2)

NUOPT x.x.x, Copyright (C) 1991-20xx Mathematical Systems Inc.

PROBLEM NAME knapsack
NUMBER OF VARIABLES 10
(#INTEGER/DISCRETE) 10
NUMBER OF FUNCTIONS 2
PROBLEM TYPE MAXIMIZATION
METHOD SIMPLEX
<preprocess begin>.......... <preprocess end>

<iteration begin>
#ROW = 1 #INTROW = 2 #INTROW D 2
1.2B

up: 243 lo: -1le+50 time:

.0s:mem (Mb) =0

llen:0 #prob:0 #piv:7
#1  up: 243 lo: 241 gap: 2 time:

0.0s:mem (Mb) =0

llen:0 #prob:0 #piv:13
#2  up: 243 lo: 242 gap: 1 time:

0.0s:mem (Mb) =0

llen:0 #prob:0 #piv:22
up: 242 lo: 242 time:

.0s:mem (Mb) =0

llen:0 #prob:0 #piv:31



BB : 0.0(sec), call=2, succ=0

root/solve: 0.0(sec), call=1l, succ=1l, i=2

rounding 0.0(sec), call=1l, succ=l, 1i=2
breakdown

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

x (knapsack) :

89

OPTIMAL
242
31

1.76716579%e-16

0.01

solver.sol

[ 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 **

BIZZEIT 7N T NUOPT 722D ORMRIZEIT 5 A v E— T,

System QP dgp;

System knapsack knap(c,a,b);

& LTAM SN OWTIRIZ RS T LI TWD Z En3bn £3. BEOEK DK
(NUMBER OF VARIABLES) <X°HAIBI# D& (VALUE OF OBJECTVE) #41% Z &N TE £ 7.
NUOPT DFEHEH ) DT DUV TIL NUOPT/SIMPLE ¥ == 7 /L& ZHE 7230,

5.2.6 oo UNIX

N CTEBERBEC OV T —EY R LE LR, #lziE

o NUOPT D/RT A —H HIRET 5.
o b OMEMEEZ R ET 5.
s fREVWASNAR T —~< v NTHRI, 77 A VHNT 5.

7o RO SIMPLE DR & FEICARETT. UFTIZZINHIT oW T BRI L F
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9. NUOPT D/XT A—H ZHET HITIE, WHEHD .smp DFLIEE RIS

options./NT A —HF4 = _;

L) a—REHALET. #l21E NvopT OFEHER ) Z 33 51213

options.outputMode = “silent”;

CLET. £, TIHN RIS NUOPT DRIELAR— T *x.s0l OHSIEIHT B
&

options.outfilename = “ NULL ”;

CERELET. 21X, useClass.cc TRD I HITEL L,

void simpleControl ()
{
// NUOPT DAZEEM )% Hifil,

options.outputMode = "silent";
// NUOPT ODfiE=7 7 A /o) % il
options.outfilename = " NULL ";
int len;

int* ind;

int 1i;
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RO X 512 NUOPT 75 OAZAEH T 3 v E 7.

<reading data file: gp3l2.dat>

£f=2.31818

x[11=0.939393

x[2]1=0.121214

constr[1]=-0.927272

constr[2]=-0.309092

constr[3]=2

X (QP) :

[ 11 9.394e-001 [ 2] 1.212e-001

** QP 1s solved **

x (knapsack) :

[ 11 1.000e+000 [ 2] 0.000e+000 [ 3] 0.000e+000 [ 4] 0.000e+000
[ 51 0.000e+000 [ 6] 1.000e+000 [ 7] 1.000e+000 [ 8] 1.000e+000
[ 9] 0.000e+000 [ 10] 1.000e+000

** knapsack is solved **

BEDOPMIMEDOFRTEILIL AT 2AT V27 NNOBEEIZHETLH4ET7 V7 Mk L TRA
ZITWES. 9725 useClass.cc OFITIE

System QP dgp;
gp.x[1] = 2.0; // x[1] DFIHHEOKE

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

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

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

BEEHOFTRTOaryR—32 MIE CHHMEEZ R ET 572 EOLGEIZIE, ETVOHOELESR
EHRA T NEFIFHLT

gp.x[gp.j] = 2.0; // FTFTAHTx[j] = 2.0; £¢THDLEL
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H D5V

Element 7 (set=qgp.T); // ETNVHAD T 2 FEDLLHBEREEST 5.
gp.x[3]1 = 2.0; // j OEIZEFEIZHOWNT x OYIEEZRETS.

YD SIMPLE MO FIENTFFETT. 22T, BHD int MoOL—TEH A2 FE > T

int j;
for (3 =1 ; 3 <=3; ++3 ) {

ap.x[j] = 2.0;

DEIITES LB TEETR, HICABBRRETVORE (b—7E2100 0L EITRS
KO 7%E), 113, Element O -o7RIUTT LI L zBEIO LET. THiT SIMPLE O
LY Element OFHZRITEE L TRE{LINLTNDHTEDTT.

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

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

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

DX RMANRELNFET (AERDOFEKXT simple fprintf (fp,..); & TIUIMEED 7 7 A
MTRERZ T2 2 L3 TEET).
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6. IMTEEGRFIZHIH X35 SIMPLE DY —)b

v Y x 7 b loadmodule @ driver.cpp ¥ 7B Y =7 bk noClass D noClass.cc
(UNIX B TI% useClass.cc X useSimple.cc) TliX SIMPLE DET /L& EFHRT D721 Tt/
<, EEBGELEVMAZRG LY LTOWETDR, 2089 GRS ERY — /TS0 TiFR
LE9.

6.1 EFANBIERENT-F TV b ATFLF TV b)) OHME

driver.cpp (UNIX iR CiX useClass.cc) TfToTWWBH L HIZ, genClass THEK LY
T AERND
System knapsack knap(c,a,b);
ELTERSNTEAT V=7 b (22Tl knap) BT —F % 52 HLIVTER L7 & O BEE
HET N (ZOEAEIZIE knapsack ) ZOHOIZHIGLET UUITTIXINZ#IOTD
(AT LA TVl b EEOET). 22T

knap.show () ;

LTl MEOFENFERINET (showSystem() EFRILU).
VAT LA TV s N EHBHEET VOMBRERIZONTE, KRR E LTUTR S
D FEI.

System NAME DA 7Y =7 K s [Z2W1T
s.x X NAME.smp FDOAT V=7 b x IZHIET 5.

Thbb,
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//
/) Ty Ty RS
//

Set S;

Element 1 (set=S);

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

Parameter a (index=i,required);

Parameter b (required);

Objective obj (type=maximize) ;

obj = sum(c[il*x[i],1); // BHEBEEL
sum(af[i]*x[i],1i) <= b; // RIS

LERENTEETANSAER SN knap IZOWT, VC++D GUI T .7 ZF[ 721120
TOEIIZ, ZRAGERA VA=DRENETR, ZNEIUXZOETAHTOLT V=7 MIXIG
LTWET.

Swetem_krapsack kraplc,a,b);

krae |

@A

ir @b

ir @c

de 4 Bpx;

ke ®1 L dume(len, ind, knapx

7 ggbl FI%Bn x & CoofR
@ oo

= it |

Bl Z 1%

knap.x

IXETNVHDOEE (Variable x) XL, T4 TV x7 MIHTILIRTRTRHRE -

print () ,cout, simple printf ()

IZ3EHE D SIMPLE 47 V=7 MIXT 50 &2 FRICAEETYT. T7hbb
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knap.x.print () ;

simple printf (“objective = %d¥n”, knap.obj);

LT 5L, ZEI knapsack.smp DETIHD x,0b) DENPFRIINLET.

simple printf(“x[%s] = %d¥n”,knap.i,knap.x[knap.1i]);

1D A BHETT N, “knap.i” 1ZETAHD Element 1 OEKRERV FTOT, T AHF
'(\\

simple printf(“x[%s] = %d¥n”,1i,x[1]);

ELEEDLREL, ZHERFOENMFIRE LY 7.
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6.2 C/C++DEFIDONEDRE

EFETNEBRET DNV —F M7 ROOBRER c/cr+ORFIE LTRSS DT —F &

SIMPLE DA 7V =/ MIRETHLEWNWIHIZ LT, AHT—EHOEEITIE, double 721X

int OEZZDFEF

Parameter b;

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

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

—IRIITIR D@ Y T,

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

Gk (LK
lenl, len2,..,lenM : RITDP A X
data : EEOT —X

HZ 0BT —4 (data) & —BOZWIEES] (RTIX 1 2 DIaE 2 8EKfE) (ZHEAH0»
ATHIRT 20T, 1751 ELRITDOINZERT D Z ENTETET. WITEEROFAHITT.

// BLBFINE
double cont[27]={1.1, 1.2, 1.3, 1.4, 1.5,
2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7,

1.6, 1.7,

3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7,
4.1, 4.2, 4.3, 4.4, 4.5, 4.6};
Set al (name="al"); Element il (set=al);
Parameter pl (index=il); // 1 IRTEAT — #
pl.readD (5, cont);
// RER: pl: [11=1.1,[21=1.2,[3]=1.3,[4]=1.4,[5]=1.5

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

p2.readD (2, 3, cont);
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// FER: p2: [1,1]1=1.1,[1,2]=1.2,[1,3]=1.3
// [2,1]1=1.4,[2,2]=1.5,[2,31=1.6

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

Parameter p3(index=i3); // 3KRIcHHIT —#

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

// fEH: p3: [1,1,11=1.1,0[1,1,2]=1.2,(1,2,11=1.3,[1,2,2]1=1.4
// [(1,3,11=1.5,11,3,21=1.6,[2,1,11=1.7,12,1,2]1=2.1
// [2,2,11=2.2,12,2,21=2.3,12,3,11=2.4,12,3,2]1=2.5
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6.3 RfiF

T DFEENFALE OHHEEFBMELZ M X E TP, loadmodule ¥R ¥ =2 FD
driver.cpp (UNIX R CiL useClass.cc) DX 91T, genClass THER LY T AEEND
{Eo =T INEMNTNWAEEITIIES %

System knapsack knap(c,a,b); // knapsack RIRED K

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

options.noDefaultSolve = 1;
ERELTHOAT V=l NOESEITV,

knap.x[i] = 1; // WIHMEDORKRE
knap.solve (); // Z ZTCKfi#

L solve() &V FEZMFOET.
noClass 7B ¥ =2 h® noClass.cpp (UNIX W CIL MIP.cc)DFAD I IITETIE
F L BAELRIRFITAT > TV D AT

solve(); // mif{bdZELT

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

BIES B TS BUICAT 5 O, KR LTAERE crr OEFIOF TRGT 5 2 & TF. ¥ %
FAAT Yz MCHLT dump () £V ) FEXZEBLET. loadmodule 71 =2 b
® driver.cpp (UNIX iR ClX useClass.cc) TlE

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

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

EITH &I L~ T, C++DfdS knapx (ZfEEZEZHLTWET. —IZ dump D51

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

len: ind,data O#HBRES
ind: A VT v 7 AXFHIOERS] (EE len)
data:7 —# &K (EX len)

T¥. datal[0],data[l],. lliFWF ind[0],ind (1], . BRENENRIELTVET. T—
ZOWONREA T > 7 A% Y — F LIEBRO BARRIEE BT 058135, XFFO5EI
IEREEIR) L7220, Zo%A, AT —FX readDICL > THESNTNWDHDT, T—FiIFW
WX % knapx ITITFEFNRITHEDBRESND ZEMRIESNET. 2D, driver.cpp
(UNIX I Cl useClass.cc) CTldA T v 7 AZ R WTED OBRINIEZHFTE L CTWET.
7%, ind,data IZXHST HHEIBUY dump N CHEFR SN A T2 h 2 —/V L7l TR D 0 B8
WHVET. ADT—l BWFORNAT V7 ) FRE 1 0F7V=27 b (RFOEEL
TIEXNVICFHINEESNET) & UTHEERIC dump THAGT 5 2 N TEET03, B Fht
% L LT double #iKT asDouble () &) TR NH Y,

double objval = obj.asDouble();

DEHIEERDZ ENTEET.
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6.5 AHEMRICET S EROEA

KRIBEEHTH D result IZHEATOEREOFKRIRESNET. I<HFHENLDIE
int result.status .. FE{LOK TEROIKE
T, RBE{LOAT—F 23— F (EFHKTEIZIZI0) 2R LET.
double result.optValue;
(TEcE LR O BHBIEOMET, dump () ICX2HGL D bEEROT, Z 2 T3 HEMBEKE
ZRTOIHAL TR

6.6 RFFHAE L A

VariableParameter D% 2 b S ¥7en b @K EIRKEILEZIT I HE, T MIHINT DY
AT AE TV =7 b model IZOWTITIHAITIE

for (int p = 1; p <=5 ; ++p ) {
model.p = p; // VariableParameter DX E
model.solve();// KfE

}

DX B EITVET. (p BETAHD variableParameter DZ4RFIE LET). VAT
LFATV2l DA (EFR T p) 136 L TORNMNTEE DOET LN TORA & RBRICHERE
L.

noClass 7R¥Y=Z R® noClass.cpp PHAHD L HIZETIVES & BIEL RIRFIZIT -
TV OHAEITIE

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

}

L LET (VariableParameter p LRI UARID int B2 p 25 2 LIFTEERFAD
T, pi & LTWET).
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6.7 NUOPT F 7 a v

7'a 7T ANT NUOPT DENMEZERIEIT 2 NNT A —F 2R TETHIENTEET.
SIMPLE ET /WK L TRT A= ERETHITIL, TETARL KT A R

options./NT7 A —&% = fH;

LEXFET. “options” T RIKANCHEZNZ: nuoptParam DY T AZF 7 V=7 N TT. BHEL
T2 NZIZR D NUOPT DLENFHC KL & E 9. “options” I KN H RN /2D T, LIFTOFEE
BEDLZ LICTHEEL W,
solvelP, solveQP & HWTHEZ i < BRIZ NUOPT D /3T A —F Z R ET HITIX

nuoptParam param;

DX HIT NUOPT D/XT A —HEE%&RT nuoptParam 257 T ADA T V=V e EF LT
(RN EE),

param./XT7 A —F 4% = fH

L LT, RIRA—HERE, D nuoptParam D47V =V h% solveLP,solveQP D)
DEFELTEREY. 29958, TOMBEZMHER (solvelP, solveQP D= —/L) (TXf
LTIZTRELEATA=EZBREZONET. HIZITETALOT VT X LEBKEICEET
L9aid,

nuoptParam param;

param.method = “simplex”;

LEXET

nuoptPamara 7 7 A TCRETEDH/NTA—HXL, 5T VLV 5§ SIMPLE @ options T
ERTEDNTA—ZLFAILTT. RETE DT A—FDFHMICOVTIT [ NUOPT/SIMPLE
~=a2 T O INTRA=HEE] 2 ITBEITZS.
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7.VC++7uaPl FORE
7.1 Microsoft Visual Studio 2010 FYu¥ =7 FDORE

IVa—ayw
nuopvcapp
IEMEN TS T r Yz FTIEREFSATTH, —BIZNUOPT DT A 7TV & D%
iToTI7477Y (.LIB), HDHWE DLL Z{ELT2HEITE, vy =7 NOREEIT I
ERHY EF. LIFTIE, visual Studio 2010 M5 NUOPT ZFIHT HERICAT O LEDH
LREEMITLET.

£, NUOPT DA A b—/UHFIZ 64bit T84 THBEIRU28E1E, Win32 Yo/
MNREZ 64 By b BVl MERICERTHOMLERSH Y £9°. LTI OEEFIEIZONT
PBALFET. mUICHEE EFICH D a RNy 7 2527 ) v L, R~ —Y v —]) 2R
LET.

=

f(B) F/(wH(D) Y—IUT) D12 BIW) ALT(H)
=L | b |Release  ~| Win32 - | % i:

BRYR—Zr—...
elog.XML

pgram Files (x86)¥NUOPT¥SAMPLES¥app¥Upgr;

WIZT 7747 Va—var7Iy 74— &E7 0 v 7 U, THHRERI 28R LUET.



103

e

| 755747 VUa—2=UER(C): FHF4T VU132 TSy hTA—AP):

[Release v] W :J

FOSTHPOITHFRAD (BILREREERETZITOST ’)
Joszoh A e
dll Release Win32
loadmodule Release B Win32 E
noClass Release Win32
useSolveQP Release Win32

BU3

LW Ty b 74— L& ANELITRRLKESW] ME 2V v L, Tx64) LA

#%, [OKIRZ %7V w7 LET.

FUWIT Sy hIA —AZANFZIFBRUTLESL(P)]

=

B/EOIE—(S):

v

{mmz

3|

CsHLWIOZT o b TS5y bIA—LAZ{FERT 3(C)

oK ‘ +ootl ]

PDLEDOBRET, YVa—arrNOTRTOTadlxr M 6d By NFXayxr MERICA

D ET.

wicZe vzl Ok % TRelease] IZTAMLERHVET. TROKIIZ, A==—N

—TFEIZH DA HRR Y7 AT | Release | ERELET.
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WIZENL RBEIWRY V7 OREZITVET. CNEVUTORETIETC [y =7 b -7
a7 ] = [BERT a7 0] DEITVWET. £F ERTe X7 1) — lc/cv+) — Ta=
VRIAv EBIRL, ULV RUDOTEH D BIMOA T ar) I

@"$ (NUOPT INST DIR)Y¥bin¥cflags.cfg"

ZBEMLUET. NUOPT INST DIR (X NUOPT DA A M — xR TEREETT.

dil 7Of5« R-3 @@
R | 75717 Release) v| F39k95-LE)

B
@ HEI0NT ¢ IATOF a0

= R IONT /T'c¥Program Files¥ tems inc¥nuopti finclude” /Zi /nologg /W3 /WX /02 /Ob1 /Oy~ /D
4% “WIN32" /D NDEBUG /D WINDOWS D" USRDLL /D "DLL_EXPORTS" /D * _VCB0_UPGRADE=0x0600" /D
Fhioh “ WINDLL" /D * MBCS” /GF /Gm- /EHsc /MT /GS /Gy /fpprecise /Zcwehar t /ZciforScope /Fp” ¥Release/dllpch”
G+ F LM /Fa" ¥Release/"” /Fo" ¥Release/” /Fd" ¥Release/" /Gd fanalyze- /errorReporfqueue

= C/C++
3
Bk
JuFotyt
J-FERR
U FEBAYE—
vl
FIUH 1R
SERBERE
n i Sk )

- Uh-

- YZ2IAN Y-

@ XML EFaA b S-S

w I3 &R
B EILR AR AT D) o R3tI70Y10 bOREEENSHR
® BARL BV 25T < @ $(NUOPT_INST_DIRM¥bin¥cflaes.cfe”
‘\
< | 2

[ ok [ xevtn [ #AE |

FER T v T 1] — [c/cH+)] — TR LBIRL, VA RuRNIZH D HEMDOA 7 v
— KT L7 RV T

$ (NUOPT INST DIR) Yuserapp¥include

ZEIMUET. 2P, THEEIZ NUOPT DA & h—/ LIk LET.
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&

dil 0854 R—3

ARG | 7P Release) v| 235 T P DT Win32) v
@ B 0AT o IBIIMA DI —F T LN $(NUOPT_INST_DIR)¥userapp¥include:X¥(Additiona v
o WESONF 1 e SEORER T
24 T EHROFETS e T s TN Y, B
Fhwl ESETUAA L b
WG+ TN FHERROFRT {40 Unologo)
= O/Og-r |0, Level3 (/W3)
Eiéﬂ: BEETS-CLTRD L D)
S)90beH FERI O HCER T
ke TEUF5= VAN Unicode %{#FH9%
=
VT NFEBAE—
EAHIA N
FIOH—1EEH
SERBERTE
A7) bk )
- Uih-
® RZITAN Y-
®- XML FEaA b Tl
B I - 1ER
e BILE AR
w hARL EIVE ATy
EMOADIN—F TeLIMN
A=k BAGENTST « LOMEEELE T, (EHIEEIRIH SR, TR0V TEMLTHESD.  VIDEAD
< | > ‘

[ ok [ ®t |[ #mRe |

7 a7 0] = TV k) - TAT EBBIRL, U4 RURNIZHD HENMOIEFE Y 7
AI)V] 1z

libnuopt MT m.lib;psapi.lib;
ZEMLUET. 2BARREIL NUOPT OTA 7T VICHER L WA T 7Y r—y g T
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