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B testtxt - A
IrfbE RERE FRO #TN ATH

Variable x;

Uhject ive fltveezminimize);
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w 3= 0

WIZ, ZOT77ANVOIIET% .txt 26 .smp IZEBE L TF .
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2. HOHEERMEZL, NuoPT MR TRl T 5 (£7/Mb)
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(1) OERLIZEALTIE, NUOPT &IIMN. T2 —VFHEOFTITOMLERH Y £7. (2) D
T, HRIGEWRBITRRT 2 Z LN TELET Y v/ 55E SIMPLE ZEH L ET.
(3) DFETIX (2) TIERESNIZET VT 7 A L% NUOPT IZHE L, FdfbaiTo2 & \WH 2 & T
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2. BORFEREY R TS (SIMPLE F=— FU T L)
2.1 BHOREE - 28 - HilH
WD XD 7p R EEE S 2 7.

2ODMMA X, Y BFEL, TREN—HHTY BT A ZROELZTEET .

AR/ A

& HA
X 6t 4t
Y 1t 6t

£, M TRAOWEBHTZY DERE ) V<3, ROLIITEDHLINLTWND.

I~ /@8
il 12t
HA 24t

HHEX,YOHBZY OFIRa A MK, ROEEBY THD.

BER= AR/ H
X 180
Y 160

A X, Y &HiZ, RRTHES HETEIEAIGETHD. /I~ aliilc LR @iz 2 b
Zi/MET D 720I2iE, ZENENOMB A2 H 720 A EERTIUTRWES 9 72
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ZoMEEEAMET 5L, UTDXIITRD £

I X T x OEds A%/
Yy OEds A%/

HHBE%L (e IME) 180x +160y iR R b/

GERESES 6x+y=12 E v~/
4x+6y =24 HA v~ /il
0<x<5 T x O & 7= v Ol B 3K
0<y<5 T Y O & 7= v Ol A $HK
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// A X, Y OiERR A/ ()
Variable x(name="jHM X OiFEfizHE") ;
Variable y(name="jJHM Y OiFEfzHE") ;

// iEln= A k(B IBEEL)

Objective cost (name="4J#Efi2 A k", type=minimize);

cost = 180*x + 160*y;
/) B v~
6*x + y >= 12; // FEIH =/

4*x + 6*y >= 24; /) HA )~/

// A O B

0 <= x <= 5; // THE X OB T= Y Ol B EGHIR
0 <=y <= 5; // HWHE Y OB 7= 0 OiEds B HHKY
Y

solve () ;

/] FERH

x.val.print () ;
y.val.print () ;

cost.val.print();
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[UNIX * Linux fi]

#include “simple.h”

void ufun ()

{
// WH X, Y OEEAE/E (ZE)
Variable x (name="{{H X OElxHE") ;
Variable y(name="JHM Y OiFEfzH L") ;

// iEln= A k(B IBEEL)

Objective cost (name="4J#Efi2 A k", type=minimize);
180*x + 160*y;

cost

/] B v~
6*x + y >= 12;
4*x + 6*y >= 24;

// FEIH =/
/] A~/

// A O B

0 <= x <= 5; // THE X OB T= Y Ol B EGHIR
0 <=y <= 5; // B Y OB 7= 0 OIEfE B EHIR
Y

solve () ;

/] FERH

x.val.print () ;
y.val.print () ;

cost.val.print();

(windows i/UNIX * Linux WRICBH 5 7)) MEOERILE SIMPLE DFtahAs, 1FIE 1R 11T

KIELTWAZ ERbMY F7.
B &0,

windows FR{/UNIX * Linux fROZEIZDOWTIEIRN—TE2 T
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FNTE, ZOSIMPLE IZ XA %E ESIEICRTHhEFELE ).

#include "simple.h"
void ufun ()

{

Z DSy OFER DA N UNIX IR E Windows BRDZEIZ/2 Y £9°. UNIX FRICIZZ OFER 23 H
Y, Windows MUZIZH Y FHA. ZHUX UNIX IR SIMPLE CHEEEGHEIREZ FLR T 5 & Z DX
AWAT, ZOWYICRHRT H2LEPH Y 7. EREOMBERL.OFDICFHE L THE ET.

LT OB T, ZOaORITEN LzEa2HnET. UNIX REBEVOFIL, 71
FLIR I EREOFEBR S MIEIT 2D Z LA BT RSV,

// A X, Y OEIRAE/E (B
Variable x (name="{HHH x OiEHEHE") ;

JER
Variable vy (name="JHH v OElzH#") ;

ZOESITES (HHOERAH) OES T, E7 AP CHEMAT 25T, AT 5HIICE
STHMENRH Y T, name=".." OFWPIIIEEOLFIZHE L ET. name="_"IFEWEFT
BETTD, HARETHEAINETOT, 25 _LWRLEFNENWTL X 9.

"/ BATOMKDY EFTIEa AL FTT.

/ EER= 2~ (BB

Objective cost (name="4JEfiz2 A N, type=minimize);

ZOESNTEMEE (Eisa A B) OESTYT. ANERONELERT LIS, E5T 54
ERHY EF. name=".." OF/MITITEMBEBOLEIZRHE LET. 2O E SRR,
name="_"IZTEMEFRETT N, HOHRECHHINETOT, ROEXLKFTRLELFHRERNTL X
9. type=minimize THMIBEDB/MEENDIREZ AR LET. type=maximize &
L, AR RRIELET.

cost = 180*x + 160*y;
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ZOET BRI GEiEZZ R N ONKREFRTT. = OLLICEMBEE, A28
BONFETR LET. ~ 13, + TfeRIEE LT, SIMPLE Tl RIBEE 02 B%
(exp () ,sin().) R EEZROTRICHND Z ENTEET.

// B v~
6*x + y >= 12; // EEM v~/
4*x + 6*y >= 24; /) WA )V~ /#H

Oy TIEHIRA (B L) ZERLTWET. BRERE T >= O£, AT,
EREOAZLRTE 9. HRIBEKONEEROBR L FRRIC, B ORI HEE o055 B
A TEEY. EUEAOOMBERTEREE L, UTOLOELEETEET.

SIMPLE D BERIER T ERALRFDFEIR
>

A
Il
IA

// AHEO B EHK
0 <= x <= 5; // A x D
0 <=y <= 5; // HEY O

720 3R AR
7= 1) O3EHR AR

&
)

ZOEMIHFINX GEIHE O ETIR) 2FHF L TWET. ZZTRHEHD ETREHEELT
WET A, SIMPLE TIE—MOHHIRX & ZH D ETFIRAKZ X LEEADT, x, v O
EEORAEEL Z ENAMETT.

LIET, MEOERORITTE T TT.
WIZ, ZHETICER LB O REREZRD, MREHIT o5y %t L E7.

// KA

solve () ;

solve () I, EELIEET M OWTREMOFELITOBEETT. solve() 1%, HTFE
TINVRRIRDOZIZFIR T HLERH D F7.
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/] RERT
x.val.print () ;
y.val.print () ;

cost.val.print();

Z OB, BB b ERE RO A RE L CWET. BE b EZ OB E T 57010,
R LEE solve () OBRICHBRTHIHMENRH Y £

I ETZOEFTNLIZHONTO SIMPLE D

RLB IS T T
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RICZDET NV EFATL CAHET (FETHECHONTE, GEEFEREZMAEL (NUOPT F
2—hUTN)) ZZRLTIEIV) . 58, BEEIEET V2 mn, LTk Iz
HhsnE7d.

SIMPLE x.x.x, Copyright (C) 1994-200x Mathematical Systems Inc.
<system code file name: sample.cc>

Expanding objective (1/5 sample.cc:10 name="423Efz= A M)
Expanding constraint (2/5 sample.cc:13
Expanding constraint (3/5 sample.cc:14
Expanding constraint (4/5 sample.cc:17
Expanding constraint (5/5 sample.cc:18

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

PROBLEM NAME sample

NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 3
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER

<preprocess begin>.......... <preprocess end>

<iteration begin>

res=4.0e+01 .... 2.5e-06 1.2e-09

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE 750
ITERATION COUNT 6
FUNC_EVAL COUNT 9
FACTORIZATION COUNT 7
RESIDUAL 1.238460294e-09
ELAPSED TIME (sec.) 0.00
SOLUTION FILE sample.sol

RBCRERE NS DRBU T O L I IS ET.

JHHE X OEIE H$=1.5
HHE Y Ol 0 45=3
Li#ElR T A F=750

= OFEITFEE UL E BRIBEBOARIT, name="."IZR L7=bORHHEINET. A
PNIIEEE BBEEOMENE TS TWET. 22 TiE, BROBIBEEIC print () ZfE



FALUE LA, SIMPLE IZIFZ Oz bk 4« 2 BB AE SN CTWET.
o H DB SWTIE, 2.8 R IBEE g L

17
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2.2 EH

BUER, 7 AVHICHBELRE 2 2 FOELZEHLE L THET. ZhEZEEL, MNP LEER
Dz G THEL LY. £, EXMEZUTOLIICERLET.

H rRE%k costX-x+costY -y YR A b/
EE costX JHHA X OiFEfR=2 A /H
costY MHE Yy OFE#z=2 A K/ H

costX , costY I ZZNFIHH X,y DiEliza A ~/HBAE2EFETTEH TY. SIMPLE Dtk Tl
DX REBREMER LR N FRE T
ST, ERAERGCT, EiEa XA FEUTO L ICEE L ET.

cost = 180*x + 160*y;

!

Parameter costX (name=“JHH X OEFEZ A V) ;
Parameter costY (name=“JHH Y DOEE=2 A 7 ;

cost = costX*x + costY*y;

£, parameter T, EHZEZEE LET. EF AP THEMTLERT, HHTLREICEST
LVEND Y ET . EROMEIL, ET AP TEREIIINBNET —F T 7 ANV THZET. 2K,
HHBAE D E S L FARIC, name=".." IZI%, EBLEZHWELET. EHLIL, T—F 77141
HOT =2 L ORISHTICERN S ET.

WRICETNVICER 52572012, UTOT—2 77 A VEER LET. LTFOT—Z7 7 A
JLOPLETIL .dat 720 £

" X OEfR2 A k= 180;
"HH Y OFEfR A b = 160;

= OEBITIE, BEEREO name=".."TH 27T A—XZ4ZHR LET. HOIT0E, M
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B LET. EIavy ; DERT—FOXGVIZRVEST. T—FT7 A HD " N
IZARNAR—R, AT, ¥ TIEEHEESNET.

TlE, ERRT7T—2 77 A NVEATIE LT, ETLTAET (ETHEIOWTIT 3 $EEHE
WMREZ L (NUOPT F=— b U T) LML T ZEW).

AR O D%, RO XD RETHRPGONET.

WA X OFEIEHE=1.5
T Y OEls H =3
LiElR T A F=750

BRI E R CREERNE LN TWET. Parameter ¢ T —X 77 A NEEHITHZLT, T—
277 ANVDOERDOHTEIMBEEMS ZENTXET.

T, 5= 77 ANEERELTCEITLTAHAELEY). UTOXICT—Z2 77 A NVEEFL
F9.

A X OEFRT A M = 100;
"HA Y OEFRT A M = 170;

FATTH L, TOBENMHEONET.

T X OEE H#=5
Y OFERHE=0.666667
AYEHR T A h=613.333
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2.3E4 - T

X, TTFETOETATHE, KOLIITHEHBIZOWTRHE U BT ZER L TWVWDHDT
TNERFERIZR>TWE EE2FT.

0<x<5 T x O & 7= 0 Ol BB
0<y<5 Y O & 7= 0 O3 H AR HIK

7 2 GG 03 E — RS T A D L A B TAE L L ). EPMEIEA Ky, y &
BN X,, X, EEEL, EMLEKRO L I ICEE LET

A OilField = {0,1} MHES
BH x;, i € OilField WM 1 OER H £/
EH costX JHH 0 OiEfz= A ~/H
costY JHH 1 OEi= A ~/H
H BE%L (B IME) costX - x, + costY - x, YERE T R R/
HI S 6x, +x, 212 Hil /v~ /i
4x, +6x, =224 HA )V~ /H

0<x, <5, VieOilField HH i OB BT 0 OEE B 5K

EIR AR ORIKEZ AT THESIRT I LN TEELE.
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/) HHEES L IRFOERE

Set OilField (name="JHHESL");
OilField = "0 1";

Element 1i(set=0ilField):;

// MM 1 OEls A%/
Variable x (name="JHHDEIEHE", index=1i);

// HMAERa A ~/H
Parameter costX (name="JHH X D&z A k") ;
Parameter costY (name="JHH Yy O&Efiza A k") ;

// TEERT A b/ (HRBEED
Objective cost (name="42i#Efi2 A k", type=minimize);

cost = costX*x[0] + costY*x[1l];

// SR <
6*x[0] + x[1] >= 12; // B =
4%x[0] + 6*x[1] >= 24; /] HAI L~

// HE 1 OHEBHT= O BEHK

0 <= x[1] <= 5;

// KA

solve () ;

/] REFRHT
x[i].val.print () ;

cost.val.print();

ERL LRI, AEHEZ AT TEHEERLTOET.
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ZHClE, SIMPLE DDA BSOSOV T, EMBIEICRTWVWE 9.

Set OilField (name="JHHESE");

I TIHES (MEOESR) 2E5 L TC0WET. SIMPLE CIRFAMHHT 2541, FTRT
DETLHRAZESTOMLEND Y . 2%, BAMREEK, ERERRIZ, name=".." O
[ITEALZIELET. name=""IFEMEARETT N, NELZ M NT B2 ECHERSET
DT, FERL7ZIZO>BEWVWTL X ).

OilField = "0 1";

I TCIHMHBEESOAREZER L TCWET. LOEREORTFHEIPAN (0, 1)72DT, 0,1 %
ELHOEFL LET.

Element 1i(set=0ilField):;

ZZTCIIEA 0ilField DEZEZ R THRF i 2H55 L TWVWET. set=.. TIRFEVLBTHHESL
PEHZLET.

Variable x (name="JHHOEEHE", index=i);

I TIHMHOBIE AL, WP EAE L TESLTWET. index=1 TIWTEEL
E3e

cost = costX*x[0] + costY*x[1l];

I TCHEIE IR FONEERE L TWHET RN EANRERIIE LD RICERLTLES
V)L IR, < [T ERCR L ET

// B =
6*x[0] + x[1] >= 12;
4*x[0] + o6*x[1] >= 24;

TR L~ 0fETEIR LTV ET. DR x, v EEBWEEEESE x[0],x[1]
LEEWZ 72T
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// AR

0 <= x[1] <= 5;

TIPSR AR LE Y. WFIC 1 LEETSHIET, £TCo 1 € OilField \ZH
THRAEMKNE, BEMICEEERT 52 N TEET.

// FERT

x[i].val.print () ;

fl R ) b RS AR & FERIC, IRFHC 1 LHRIET S LT, &2To 1 € OilField 12
DNT x[1]DEBHA S ET.

WIZFAT L CHET EHATHIEICOO T 3 BBHEMEZ < (NUOPT F=— U TN)
LT3, kEfbEntE hanz&d &, x[i].val.print () RIS L7E, LR
OHAINRELNET.

T OER HE[0]
T OER HE[1]

1.5
3

EEANPERFESE THAEN T DONMERTE £

CZETORRBOLEE T, WMHES 0ilField #EAL, FMHOEEAEAE x[1] &
Wik &N TEFE L. ®IZ, WHEIEET A~ costX, costY HRFE 1 AW TRk
LCAET. BiIa X MNE2RTTL, UFOXOICRTZLITLET.

TEH costX., ieOilField i O A /R

costX, , costX, (TZNZHLLUATD costX , costY (T T 2EETY. SIMPLE Tblalkk
(CEBOWFHT AT, UFOXIITEELET.
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Parameter costX (name="JHMH X OFEHZ A k") ;
Parameter costY (name="JHMH vy OiFEHZ R k") ;

cost = costX*x[0] + costY*x[1l];
l
Parameter costX (name="jHHEliz=2 X k", index=1i);

cost = costX[0]*x[0] + costX[1l]*x[1];

EBOWTAFIE, BEOWTANT & FARC index=1i SFEELET. FELHICHEDLET,
T—=H T 7 A NVONEEZLLTOLIUELELFET.

"HAE T A R = [0] 180 [1] 160;

WP EOERMEE RET 541017,
(] E (R fE ..
it LET.

TIE, EFTLTAHEL & 5 (EFTHEICHONTT 3EEHERELZ R (NOPT F=— MY T
V) BBRLEESW) . EEbRERH D&%, UUFD X )L E RO ER S b
7.

HAOEIRHE$[0]=1.5
HAOEIRE#[1]=3
LiElR T A F=750

ZIT, MAEALZOERIIOVWTELXET. ERROT—F 7 7 A I, HiEa R O
WELE LT o0, 1 BN RENTWEY. £ LT SIMPLE OFLh T, Elz= 2 b OFRFILIH M
HEADERTHLEHRLTCWET. LEXY, SIMPLE IZZ DX 5 AMEAESOEFIT 0, 1
MBRDEHET D ENTEETOT, EiL, LLTOMBAES O BRI EHE 2 5 2 5l iE
HUETHZENTEET,

OilField = "0 1";

ZORREHIRL TIATLTAHET &, HilEl & AROERDFOND DBHR TEET.
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DX HIT SIMPLE Tl, MFLEADOEBNOESONE® HEINICHEE T DHERENRNH D
F9. ZOMEAZFATITESDEFE L SIMPLE THICTERTAMENRLS 2V ET. Zh
Wk, WHAMARET VRN ARES 720 £ 0T, EIFEIERA L &0,

WIS, B L TADERE ) NV~ DEENRING G D Z L e2B 2 3. BRI T,
HEHEANLTHRE ) V~ZTO L ICFR L ET.

Gita Product = {EJH, 77 A}

i

iR A

i

T norma;, je€ Product ®GL 5 D v~/

SIMPLE DFEIRIZEB W T HRRICEROIRTAHT 2 AWTRIAL, /<23 AKX % LA
TOXIOICEELET.

6*x[0] + x[1] >= 12;
4*x[0] + o6*x[1] >= 24;

!

Set Product (name="#lFEE") ;

Element j(set=Product);

Parameter norma(name:"%tﬁ:/ﬂ/‘?", index=7j) ;
6*x[0] + x[1] >= norma["EH"];

4*x[0] + 6*x[1] >= norma["HA"];

HiCRGESDEELBML, /A~ ERRERE ) FEoEKICLET. ERok iz
SCFHN R T 55 A1E, XA v OFIZERRTAMERH Y £, kIS, F—X
Ty AN IN~EEZAT—2E%BMLELLY). T—FT77AMILUTOL 20 F9.

"HEERE =T A R o= [0] 180 [1] 160;
u;@ﬁj//v—vu _ ["E?EE"] 12 [uﬁxu] 24;

SIMPLE DOFtib T, B/ M~DRFIIHBESOELETHLI EHRLTWET. 2 n
5, SIMPLE [ZHMEADOERE T "Eill", "H A" THEHEHMETHZ ENTEET. bR,
SIMPLE Db PRI ES D ER 2 E MLBEIIHV AL, 202 21T, HHEESOEZOHE
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ELRERTT. SATSH 5 LD ERBEORE RN GO ET.
CETOEREE LDT, £4, 28, 8 &EHR, BB EZ2HE LERT S &, &
Ak & SIMPLE OFRIFE DO L H 12720 F9.

HE A OilField = {0,1} MHEES
Product = {Eji1, 77 X} U ES
TERL costX,, i€ OilField H 1 OElE=I 2 R /|
norma ;, j € Product L9 O/ v~/
PiyE's X, i € OilField M 1 OERR H £/
B I (e IMb) costX, - x, + costX, - x, JElga 2 /i
| S At 6x, + X, = nOrma g Bl v~/
4x, +6x, 2 norma ;, TR V< /i

0<x, <5, VieOilField HH i OB BH7= 0 OES 5K
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// HHES
Set OilField (name="JHHEAE");
Element 1i(set=0ilField):;

// RS
Set Product (name="#lFEE5");

Element j(set=Product);

// MHE i OFE#Ea A N/ H

Parameter costX (name="JHHEiz=2 A k", index=1);

/) By o</

Parameter norma(name:"§§§E/1V<’", index=7j) ;

// A 1 OEERAE/E (EE)
Variable x (name="JHHDEIEHE", index=1i);

// = 2 b/ (H BRI

Objective cost (name="4J#Efi2 A k", type=minimize);
cost = costX[0]*x[0]+costX[1]*x[1];

// B <
6*x[0] + x[1] >= norma["HH"]; // W/ </
4*x[0] + 6*x[1] >= norma["HA"]; // HA/ L=/l

// HH T OFEY Y OElR H I
0 <= x[1] <= 5;

// K

solve();

// FERHT
x[i].val.print () ;

cost.val.print();
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2.4 X - BEOBRTF

a A MERA

cost = costX[0]*x[0] + costX[1l]1*x[1];

1%, TXRTOMHEICONWTGEIRI A FOfE & D E W) BHRAROT, e —Riicittd 5
L, LT X 1T 7.

cost = ZcostX X,

Xfh~9 % SIMPLE DitilkiE, ATFD L D720 9.

cost = sum(costX[i]*x[i], 1)

sum () 3 Y (x5 BT

sum (fiz & 5K, ®F)
DOEXETELET.

WIZ 7 =HFINZ O T D, sum () Z#EA L72WEE X FT2, HiR T,

6*x[0] + x[1] >= norma["EH"];
4*x[0] + 6*x[1] >= norma["HA"];

LA MBEOEFERE ) HPEERE T RENTWADT, — b TExEHA. 220, ERYL

2BV TES prodX,  ZEAL, HIKXERO LSRR L £
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z prodX, ;-x, 2norma,,

iESES LS i<OilField Wik 5 o/ v~ /BHOHFIA
Vj € Product

EH prodX, ;, ieQilField , je Product M 1 R 5 ARER/H
norma ;, j € Product B3 O/ v~/

Xfh~9 % SIMPLE DitalkiE, ATFD L D720 9.

Parameter prodX (name="JHHOAFEE", index=(i,7));

sum(prodX[i,jl*x[i], 1) >= normalj]l;

B ORFIKGET H2EREZ TS TH8120E, index=(1,75,..) EHEELET. EE sum()
BHRELERT 1 OBOMEE D ET. 1, 512250 THE & 28E1E, sum ((EEDO, (1,7)),
it LET.

WICHHOEER/ ADEEBMLEZLLTOFT—Z 7 7 A L Z2ERR L ET.

"HAE T A R = [0] 180 [1] 160;
" IJII'IZIIZI//I/V" — [“E?EE”] 12 [“ﬁxn] 24;
"HEOEFEE" =

[O, "E?EE"] 6 [1, HE?EE"] 1
[O, uﬁxu] 4 [1, uﬁxu] 6

’

T2 T A NHO I ENL TR, A=, 7, BITIEEHINET. o T
FRo SHEOAFER/H” O X, HEEEOITICOE > TRl 52 &N TEET. Lk
T, BEAREEOHL2ETORET — 25T =47 7 ANVPOANTEHZENTEE L. EAT
R R LART & RIERIZ 722 0 £
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CIETOEREFE LDT, £4, 28, © s, BB EZ2HE LUERT L L, &
Ak & SIMPLE OFRIFE DO L H 12720 F9.

H£E OilField = {0,1} HHES
Product = {Eji1, 77 X} WL ES

T costX,, i€ OQilField HH i OFEliE=a 2 ~/H
norma ;, j € Product L9 O/ v~/
prodX,

L O, 5 AR/
i € OilField , j € Product

B X, i € OilField MM 1 oEE A /8
HHBE%L (e IME) costX, - x, +costX, - x, G = NI
I S z prodX, . -x, 2 norma; ,
icOilField ‘ ) B 5 D L~/ EOHIFE
Vj € Product

0<x, <5, VieOilField THHH i OB 7= 0 OEES H B
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// HHES
Set OilField (name="JHHEA");
Element 1i(set=0ilField):;

// BRES
Set Product (name="#lFEEE5") ;

Element j(set=Product);

// MHE i OFE#Ea A N/ H

Parameter costX (name="JHHEiz=2 A k", index=1i);

/) By o</

Parameter norma (name="H1, /L~ ", index=7j);

// MHE 1 ofd 5 ApER/ [
Parameter prodX (name="{HHEDAPER", index=(i,7F));

// MM 1 OEERAE/E (EEH)
Variable x (name="JHHDEIEHE", index=1i);

// iEdn= A N/ (HPIBE%E)
Objective cost (name="4j#Efi2 A k", type=minimize);

cost = sum(costX[i]*x[i], 1)

/) BLUE 5 D 2 v /EOFIFIR

sum(prodX[i,jl*x[i]l, 1) >= normalj]l;

// HH 1 O Y Y OElR H I
0 <= x[1] <= 5;

// K

solve () ;

/] REFRHT
x[i].val.print () ;

cost.val.print();
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2.5%;
2T, ZHVETOMREIT Gl EEES A/, AR X M) IS T, SO EER
/B L THRET.

APE R/ IT—RANICLLIT O KL O IZRER TE £ 9

prodj = z proXm.,j -X; , VJje Product B 5 LR/

i€QilField

ZORUTKET D SIMPLE OFtakiE, AFD XL H1272v £9.

Expression prod (name="#ADAEE", index=3j); // RNDES

prod[j] = sum(prodX[i,jl*x[i], i); // KDERE

¥ 9", Expression THREZEZLFET. name, index DIREIL, BHESH (Variable)
L FIEEIZ, name THAHIZFEEL, index THRFTEZIEELET. prod[j] = . TRONEFEE
# L¥ 7. Expression ¥, EEOEHKEZELRICAHE T D200 H DT, FRPEEHHEE
DEBOEPINT 52 L13dH b £HA.

WRIZAPE / N~ DFtib & A CTHET

sum(prodX[i,jl*x[i], 1) >= normal[j];

I RIEEER LTz prod[j]1 L& FILAARTTOT, LTFTO X 2 IZELN%E prod[F1ITHE
EWZ D ENTEET.

prod[j] >= normaljl;

WIHFE R MU T O X 92 prod[j1 &ZBMLET.

prod[j].val.print();




T, ®MEoLERE/BANRHDEIND X Ik L
A3

L OAFER [Hl =12

33

CEEBEOHIERIE, LFOX 51

T OAEPER [ H A ]=24
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2.6 AIEERK

TITIE, ®WEDOEFE/ LV~ 1.51%, 2.0 BB THE &, REMNED X HITENT
HEBMILCAHAELEY. £I9ERL.51%, 2.0 F2RHETIH-01, UTOLIICAEE
BerESLET

VariableParameter normaR (name="//L<{gR") ;

AEEHIL, KELFE solve() D TYH, FERFEZEF TR TEET (B
(Parameter) ILEHETEFEHA).
WIZ 2 V~HIRRE, UTOX I Av~DERA2FT U HIRRICEE LET.

prod[j] >= normalj] ;

!

prod[j] >= normal[j] * normaR;

LIET, MBEORERESOERITET T IFE, /A~ EREZ 1.06%, 1.56%, 2.0 &
& UTRME, MR 285 0t T
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// KA
normaR = 1.0;
solve();

// FERHT

prod[j].val.print();
x[i].val.print () ;

cost.val.print();

// KA
normaR = 1.5;
solve();

// FERHT

prod[j].val.print();
x[i].val.print () ;

cost.val.print();

// KA

normaR = 2.0;
solve () ;

// FERHT
prod[j].val.print();

x[i].val.print () ;

cost.val.print();

normaR = .. TEREZEL, solve() TRMEL TWET. EITRERENTIHZO L S22V
F9.
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(1 [A1H solve () DEITRGEH )

B O PE R (FH =12
RO EFER [ H A ]=24
HHOERHEE[0]=1.5
MHEOEEHE [1]1=3
iEER T A h=750

(2 [F1H solve () DFEITRIEHTT)

B OAFER (=18
L OAFER [T A]1=36
MHEOEEE A [0]=2.25
MHEOEEHE [1]=4.5
EE T A h=1125

(3[FH solve () DFEITRIEHTT)

L0 DA PE B (EEH ] =32
B OEFER [ A]=48
HHOERHE[0]1=4.5
TMHEOEEEHE [1]1=5
ElE T A h=1610

EmBEIZ 7 v~ 1.01%, 1.51%, 2.0 5 ClEfbEHHE L CWET. 1.0fF5ELH~T, 1.5
fEDOMRITT X TOMEMN 1.5 FI272 2 TWETA, 2.0 F T, WA 1 OElEEEAS ERO 5 A
IZELTRY, HIEa X MR 2.0 FU EICRS>TnDZ LR TX £,

Wiz, LA & E CAEREAT 5 Bk 5iE%E R LET. SIMPLE TlX, C++EiBOEREEN T D
FEFZET. C++SFBEOHIEL for XEFMMA LT, RO EZUTO L HICEEH L FT.

for (double nr = 1.0; nr <= 2.0; nr = nr + 0.5) {
normaR = nr;

solve () ;

FATT 2 LRROFERNPFONET. CH+ERBEOFEFMIZ OV TIX CH++ERBEDOBEER L 25
TZEW,
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2.7 BEEH

CIETE, ERAEEERAREAR LU TRNTEELL, LA LERITHHEE 1 B
L CL/NERRCTE E¥A. 22T, WIEAKE 1 AHRMOBEEERE Lz, BEGHRRE % #
RZEEBAET. ZOLDIZ, £ (BHAR) ODESZLUTOXIICERELET.

Variable x (name="JHHOEEHE", index=i);

!

IntegerVariable x (name="JHMHMDEIZHE", index=1i);

IntegerVariable TEEAHZES LET. BEEKL LTESINEAHL, HE LT
BHOLERY £, U ETEFERETTY.
FITTHE, UTOBENELNET.

(1818 solve () Dl b H 77)
L DR [Hl =15
L OEFER [T A]1=26
T OEHS H £ [0]=2
MHEOEEHE [1]1=3
AElE T A =840

TEIR HEDN BRI R > TV OB HERTEET. 20X DA% Integervariable TH
ST 57T, BEGHEEA LRI 5 Z N TEET.
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2.8 R 7 B

ZZETIE, EBEROMINICE print () ZEHALTEELEZN, SIMPLE [FMIZHLLTO X
o IR RE A o> TV ET

THETF << TEEH S 7 7 A4V (C++D ostream 7 T AL TV =7 by ~EtH T35
HRIEEH B simple printf () ZEHTS
BB~ 135

DI, TNENOEEEZEICHEN LET. 7228, MBAFIZ c++EEOMKEIC SN D REdn
HVET. CH+EITEITHOWVTIL, CHHEFEDOBREELELBWM L TV,

2.8.1 FXEEH S
simple printf () ITFEXZMIEETE M TT.
FEROMEREBEDOHRZ I print () THOTTR, HAOEXLEZHMNIEE LIZWEEIZ
I% simple printf () ZfEHT 2 &ERTYT. ZZ T, EEAKOHHZLLTO X 51T
HLTHET.

x[i].val.print () ;

!

simple printf (‘I %d ORKEEEAE = 2d¥n”, 1, x[1]);

KST D FATRERH T T O X S22 0 5.

A% = 2
A% = 3

e

HWHE o0 »
HWE 1 o

i

o8]
e

=

B simple_printf () OEFXIFFE,
simple printf (AFERXIEE, M5 1, M2, )
LD ET
U ITiE, 2%, A, B8, FIEEH, BB, RT, REEGLSNDERED S DAL
BEOBEZTECEET. HAFESBEOREFIEL, C++EBOEERM printf () OFX
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FRE L RERDO L ONPFRECTEET.

2.8.2 BiF~DH S

dump () &, A7 ¥ =7 bOEEZEINZHT LK TT.
IR OB EZ LT O L DITEAR L THET.

x[i].val.print () ;

int len;
int* idx;

double* valueAry;

x[i].val.dump(len, idx, valueAry);

ZHOTHZLIZEST, x DIRFD int BOBRSITH D 1dx 1T, x[1] DOfED double
DOEH|TH D valueAry IZ, HAINFET. Fiz, T—HXDOEIN intfATH D len ITRES
WET. int, double I, C++EEOMIAALATITT. ZOEREZUTOa— NIZk o THERL
THEL L.

int k;
for (( k=0 ; k < len ; ++k ) {
printf (“idx[%d] = %d, valueAry[%d] = %5.1f¥n”
, k,idx[k], k,valueAry[k]);

WD X ITHER, idx, valueAry IZIELL x ONENHEIIZINTWDEZ Enbny F
7.

idx[0] = 0, valueAry[0] = 2.0
idx[1]

Il
w
o

1, valueAry[1l]

T L 51T, BEORFEY ~ > >F 727 ML T
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int len;

int* idx1l;

int* idx2;
double* valueAry;

Matrix[i,j].val.dump(len, idxl, idx2, valueAry);

DX, WFEEHRMNTDES], idxl, idx2 & 2 >5 2 F7.
e/ aE | = A R e N Nl e

int len;
char** idx;
double* valueAry;

prodX[i,J].val.dump(len, idx, valueAry);

DX, XFIDKRA >4 (char*) DEFNEIEL T, WTELTHITZITID 7.
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2.9 vy JH 1B

BOREHEE T LN EMEC R 513 8, Bl I A TH R ABEEEIC > THW&E 7. £ X
IIRIABBEIET H72DDORERE L LT showSystem () 8H Y £9°. showSystem () I%, B
HIBEEL - HFIAE BEOETANFICERBA L THAOLET.

PATFTD X 912, showSystem () & fi{b st solve () DEANIFHEA L THET.

showSystem() ;

solve () ;

FREOMEIZFER TS, SEbEHEEZIT )T VONEN NI TEXET. TNEFETTH L,
showSystem () \ZXHS L2 IINRUTO X HI2ELNET.

1-1 @ -6*HAOEIRAE 0] -HADOEIRAE [(1]1+12* /L~ EF <= 0
1-2 : —4*MHEOEIE A 0] -6*MBEOEIE A [1]+24% /L= {FE <

0

2-1 : HEOHELHEHE[0]1>= 0, <= 5
2-2 : HEOEEHE[1]1>= 0, <= 5

AEfE 2 A | <objective>: 180 H o 3&E#H: H %X [(0]+160* M H o #E#s H 4% (1)

(minimize)

1-1, 1-2 %%k J A~ HFUTsw s L CuvvET.

prod[j] >= normal[j] * normaR;

2-1, 2-2 13O BHEHHFRUTHKIE L TWETF.

0 <= x[1] <= 5;

4J#ElR T A M<objective>:E, WD A FEHZRNUTH I L TWET.

cost = sum(costX[i]*x[i], 1)

ZDE DI, showSystem() ZMMT DI LICL-T, EEME, NFHFZIEOMEICHE S
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2O BB IR EHERT A 2N TEET. ZoMELZFIATHIE, BRI LAWK
SAEMHIIEATDHZENTE, WERORNVET VLB FIREIZ/R Y 7



2.10 SIMPLE FAQ

5 U 7 EFE SIMPLE #HWABRICHEH T AEESLEHZEL 7.

*

RICFE/NSCFIERA S D

FEHE T2 A L T by

P A= ZABICANT LY G/ ARESORITELE)
YATIFBHIZANLT LW

LRIZIEFRTHEAEIany ; ZAND

/) XA Ay NEEKRT D

name= 5|¥IX T NI 4 — K " THHTe

minimize X maximize I[IX¥ 77—k " THEZRW
name X type DX IITHEHOREEITO L& ITH v~ TRYID
name X° type & ET DHIAFITEL X TR

FMAES <= & >= [IHTELD, FRLILAES < & > JMEHTE RN
= [ IRA, = FEMzRHLOT

43
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3. KEMHEMELME (NUOPT F=—FUTN)

windows RR/UNIX * Linux MUZEH 59, NUOPT #HWTHRE(LEHE 21T H 121X, |kROF
NERSHBE L 700 F .

. SIMPLE BT Ntk 7 7 A WV EAEKT D
2. T—HT77ANEEKT D
3. ELEHEEITO

PIF, windows RR/UNIX * Linux BBIIZ, EEOHEBIZHSOWT, fHmiE{bitEO—HOHRI
PR LET. oB, FHEMICHoOWTIE INUOPT/SIMPLE v~ == 7 )V, GUI {f)@DO~L77 7
A )V (windows h) ZZE&E F XL,



3.1 windows ik

windows i NUOPT/SIMPLE # W CHim{bEHE %24 57-0101T,

45

GUI #HWAHEL

avw R7ar 7 eV HEO @Y OFERSY £ 2 TlE, INHIZOWTEEIC

AT LET.

3.1.1 GUI W55

1. SIMPLE BT LGtk 7 7 A VEAEKT D

WM THFA P T 4 X EZHWT, SIMPLE TEF /LRI L, #LETF . smp & 725 WY 77
TANLTE—T LET. 22T, UTOLOIRETVETRL, 77414 foo.smp I

-7 LET.

/] HBE
Set S, T;
Element i (set=S), Jj(set=T);

/] INTA—=F

Parameter c(name="c", index=7j);
Parameter cu(name="cu", index=1i);
Parameter cl (name="cl", index=1i);
Parameter A (name="A", index=(i,7j));
Parameter bu(name="bu", index=j);

Parameter bl (name="bl", index=j);

/] K

Variable x(name="x", index=7]);

// f/ME

Objective f (name="HMBEE", type=minimize);
f = sum(c[j] * x[3], J);

/] G

culi] >= sum(A[i,j] * x[3], J) >= cl[i];
bulj] >= x[j] >= bl[j];
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2. T—HT77ANEEKRTD

ETMIEZDBT—H 77 ANEERLET. T—X 7 7 A VOILETIL,
ZIZTl, UFOTF—X7 74/ foo.dat Z1ERRLFE LT,

.dat £ LFET.

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

cu = [1] 1000 [2] 1000 [3] 1000;
cl = [1] -1 [2] -2 [3] 2;

A =

(1,11 -1 [1,2] 0.1

(2,11 -0.2 [2,2] -1

(3,11 2 [3,2] 1

bu = [1]1 1 [2] 2;

bl = [1] O [2] O;

3. RBELRHEZAT O

¥4, NUOPT GUI #i#iL £

T8 ExcelPEA AP WA=l
T8 ExcelPEA D22 b=l

M8 MUOPT GLI
M8 MUCPT Licenze hetaller

@ MUOPT

MR >t 21 -HoeEE

2L, ROE D REENPNLD LAY £

TR NUOPT %072 BS54 L THES DA E
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#{NUOPT - [F 0315 F¥Project] pro]
Ml Fo0¥cakEr w—E Fran bl sptH —{ 5] 5

DR & [L1RD

Obiject Browser K
7-3

] T

iH |__—| ETTT
O 2505t

i l__—l __Jiui/lﬂjl"

tH |__—| Him

EEEE=S

[ AFS TR T T ]

Message ]

[ v—IRmS (kS |

1aETA2 12/20/9004

WIZ, Z7ANVZI AT a—Inb57ayey hAR—RIiZ, ET V7 7A/V foo.smp &7
—X 774V foo.dat ERT v/ &Ry LET.
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TrALE) REE FTW BRCADG  W-LD ALIH) a
Q- ©- ¥ POnx o | @

PELAD (&) model v | [ e
Pl x 3

(@ F20bsF ~
B 7 Bt -
= W 1k

{ : |

#{NUOPT - [FOF 12 F¥Project prol
Ml J0V0bE -hiE Frdd b
Ded & 1 tRM
[.
aF-»
o T
ERENE o
S W
F-[] FOF e
-] HiE

A7 (H)

R, TP =l FAR— RICERSINTZT —ZT A APHETAT A a3 NIRAIZBRT £,
T A 2 a RANS &> THAET DT FO#REZ T > TS 72E 0.

(1) RUARA U Z &R ETRDTA 3y RIZEEET.

2) F7 VI LieEgFzE7 V7 LET. HDHWVIE 3 RE U~ ATHNITEATOD
NE %Y 7 LET.

(3) ZOEEDRIET, YURARA VA EHEEOT A 2O LETBEHSE, RF 2
LET.
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#{NUOPT — [F03 27 F¥Projectl.pri] =19
M FodzhbE =B Frdd P AL H) - & x

Ded & (I tBD |

DbjectBrowser |
74

) 5 — AR

O®T %
BECIED =

SR

S

I

I

¥

¥

foo

Message [ x]

140658  [12/22/2004

ZOMRRET, ETAT A a7 Nr Yy 7358, REGRENIATESN, #RVA R
UDINFETRESNET.

HEF APV R o =1E3
|Status ﬂ
MUDPTIAEER |NUDOPTIARE(E
1ri—iigl
2| AT—32 il EIEEiE T
3| BIRE-E foo
4| FE P
5| HlsztdEn 3
HIELR =k
T FINOUE L mESE
8| E12EiER! st
0| BAORBENE -2 000009099
10| FLEERETE 12
1| TH=RE0E 13
12| &t )Ly | 6340512118008
13| ESREE: 003

Citeration begine G
res=1 4e+005 . 4. 5e+002 |

<iteration end>
STATLS v
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Fim, AvbB—UFERTA LV RUIE, UTFDO XD RErRa L I ENnE RSN ET.

<reading data file: foo.dat>

EREH BAUBEEL (1/3 foo.smp:18 name="HIJEE")

JEREH il
JEREH il

(2/3 foo.smp:21)
(3/3 foo.smp:22)

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

PROBLEM NAME
NUMBER OF VARIABLES
NUMBER OF FUNCTIONS
PROBLEM TYPE

METHOD

foo

2

4
MINIMIZATION
HIGHER ORDER

<preprocess begin>.......... <preprocess end>

<iteration begin>
res=1.4e+005 4.5e+002

<iteration end>

STATUS

VALUE OF OBJECTIVE

ITERATION COUNT

FUNC_EVAL COUNT

FACTORIZATION COUNT

RESIDUAL

ELAPSED TIME (sec.)

SOLUTION FILE

5.4e-004 6.3e-008

OPTIMAL
-2.999999999

12

15

13
6.349512715e-008
0.00

foo.sol

3.1.2avy RAur 7 e BWVWBHE

1. SIMPLE BT NGtk 7 7 A VEAEKT D
2. T—HT77ANEEKT D

B OEEIZOWTIE 13.1.1 GUI WS L] & RBEOIEEEITo T IEEV.

3. EIE{LRIEZTTD

FNTIE, R LIZET AR 74/ foo.smp , 7—HX 774V foo.dat ZEHA L=
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BEORBEHEZHMALEYS. EFRE(LIHRITEY 2 —/b foo ZfEKL £

FOROOHEE LT, |A¥— ] A==a2—— [NUOPT) OLEINTE S [NUOPT <~ o
RIA4 LTI TZODORE] Z#FITL TSN,

MR ExcelPEA QA A=l
MR ExcelPEA O LAR—I
™8 MUDPT GLUI

™8 MUCPT License Installer
B NUOPT 5790 B L THES R OEE
R St A1-HoEn

ZOEEICLY, avr R 7 MO URBEIEHEFEITE Y 2 — LV EZERTE 5 X 512720
F9.

ZOEEDR, avr RTur T M ESb RS, ROXSICANLET.

> mknuopt foo.smp

WIHELRIEAZFATLET. BLTFOXIICADLET.

> foo.exe foo.dat

ZHLETE, 13.1.1 GUI WA HIE] I TAYyE—VFRUA U RUICERENLTWY
T-EATRGE - FATHRE LR bR a~ L Ry v Rl hanEd.

3.2 UNIX * Linux kX

1. SIMPLE BTG 7 7 A NV EAERKT 5

WURTHRRA DT 4 ZEZFWT, SIMPLE TET AR L, VEF2 .cc ERDWYRT 7
ANLTE—T LET. 22T, UTOLI%ETVERRL, 77 A /V4% foo.cc (IZkE—
7 LET.
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#include “simple.h”
void ufun ()
{
A =
Set S, T;
Element i (set=S), Jj(set=T);

/] INTA—=F

Parameter c(name="c", index=7j);
Parameter cu(name="cu", index=1i);
Parameter cl (name="cl", index=1i);
Parameter A (name="A", index=(i,7j));
Parameter bu(name="bu", index=j);

Parameter bl (name="bl", index=j);

/] R

Variable x(name="x", index=7]);

// fME

Objective f (name="HMBEE", type=minimize);
f = sum(c[j] * x[3], J);

/] G

culi] >= sum(A[i,3j] * x[3], J) >= cl[il];
bulj] >= x[j] >= bl[j];

2.18ICTHMALE L=, UNIX* Linux RIZBIT2ETLEBIZB VT

#include “simple.h”
void ufun ()

{

EWI A MEL 2D £, EEL TR,
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2. T—HT77ANEEKRTD

ETMZEZDT =277 ANVEERLET. T—X 7 7 A VOPRETIE, .dat & LET.
T, UFoOTF—%7 74V foo.dat ZIERLE LT-.

c = [1] -3 [2] 1;
cu = [1] 1000 [2] 1000 [3] 1000;
[1]1 -1 [2] -2 [3] 2;

Q
'_l
Il

(1,11 -1 [1,2] 0.1
[2,1] -0.2 [2,2] -1
(3,11 2 [3,2] 1
bu = [1]1 1 [2] 2;
bl = [1] O [2] O;

TR 21T D

oy

3. &b

FNTI, LT LR 7 714V foo.cc, T—H 77 AV foo.dat ZFEHALSE
AORBEGEHAZHALET. FFEbitEEITEY 2 — b foo ZEKLET. =L ET
UTDOXHIc A LUET.

prompt% mknuopt foo.cc

RICEEERIEZIATLET. LUFO X IICANLET.

prompt% foo foo.dat

Z O LETL, FATROE & FATHRRDPUTO L S ICH A s ET.



SIMPLE x.x.x, Copyright (C) 1994-200x Mathematical Systems Inc.
<system code file name: foo.cc>

<reading data file: foo.dat>

Expanding (1/3) (2/3) (3/3)ok!

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

PROBLEM NAME foo
NUMBER OF VARIABLES 2
NUMBER OF FUNCTIONS 4
PROBLEM TYPE MINIMIZATION
METHOD HIGHER ORDER
<preprocess begin>.......... <preprocess end>

<iteration begin>
res=5.7e-01 .... 1.4e-04 .... 4.8e-10

<iteration end>

STATUS OPTIMAL
VALUE OF OBJECTIVE -2.999998016
ITERATION COUNT 10
FUNC_EVAL COUNT 12
FACTORIZATION COUNT 11
RESIDUAL 4.751236142e-10
ELAPSED TIME (sec.) 0.01

SOLUTION FILE foo.sol
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4. BIREFINERr YV a—Y v JRIEZFTIRT S (RCPSP F=2— KU TIL)
ARETIE, BFRHNMEAFVa—) VIHEO B THHANEAFr Va—1 v 7 RiEE,
SIMPLE Z MW CRiRd 2 L& LET.

4.1 BREKME R Va—Y o FRIEE T

BRI & AV a—1 v 7 E S

¢ MOMDIEENFIEL, —EDOEIR T TEIS OREDIEEDTE TR % KM+ % R
¢ IO B D KO DIEENFIEL, —EDOER FTEN L OMMIENE K/IMET 5 [HE
DO EHEFELET. NUOPT TIEERHIHIMFE AT a—U U TRE Y VN repsp ZHWTZ
o OB FRTEET.

4.2 N\NBERFVa—V &
WDOEIIRANEArVa—) v IEEE 2 F7.

(BlfE 1)
6 DOfHE (1,..,6) A,B,CD3AIZEIVIEAD ELTWA. & NITRERZ 2 S84

FoOFIITES, A,B,C OEREIZLY, FEAPMEEOERICLE HEITR /2> T
W5, 6 DOERERZNEUIHE THDLDOT, TXTOEFITONTHE NDFTERERH X
UTDOEIITeD B TR

fHF 1-6 OFTERER

PTELRREH]
A 6 H
B 8 H
c 11 H

ZOR, §RTOEFERTERT D FE TRETHARENEST 20, £/, TOBEO
A, B, C ~OEFEDOEIY YT LD XL DT XLV, 2k, I NToFEekAsE
TOFERFFITRRKT40 AETETS.

ZOREIZRTT D SIMPLE OERAKIILATO L 512720 £
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//
/) BIE1 (NBAFY 2 — LA
//

Set M = "A does B does C does"; // E—F

Element m(set=M);

Set R ="ABC"; // &WR

Element r (set=R);

Set D = "1 .. 11"; // H%E— FO/EERRE (AEMTHRAN 11 HTHD)
Element d(set=D);

// E— N & EIREE O

ResourceRequire reqg(mode=M, resource=R, duration=D);

req["A does,A",d] =1, 1 <= d <= 6;

req["B does,B",d] =1, 1 <= d <= 8;

req["C does,C",d] =1, 1 <=d <= 11;

/] TI7T4ET 4

Set J ="1 .. 6";

Element j(set=J);

Activity act (name="act", index=7j,mode=M); // {E¥ (3=1,...,6)

// FIRATREZR B IR D TE %

Set T = "0 .. 40"; // AT Va—Y 7RO (HEALTRAK 40 AET5)
Element t (set=T);

ResourceCapacity cap (resource=R, timeStep=T);

caplr,t] = 1;

Objective f (type=minimize);

f = completionTime; // BEDIEHEDTE T Kidlf/ ML
options.maxtim = 2;

// KA

solve () ;

/] SROFTR

simple printf ("job=%d %s %2d %2d %2d¥n",j,act[j],act[]].startTim

e,act[j].endTime,act[]] .processTime) ;

ZNTIE, ZOETMIIHTLEAMEOFIEZ R THEEL X 5.

rcpsp ZRIAT AR, HTLUTOERER EX LTI FHA.
o (FELE

¢ - NES

« BIRES

¢ Activity

¢ ResourceRequire
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¢ ResourceCapacity
o EERFRIEES
o WIMES

TEEEAIL, T FEMLRTNERERVMERE] OB INLIEETT. FEESDER
Z1E, FEETH2MEOMMEEN S ENTUUIWIT EHA. — NMESIE, EEIIXT D5y
Bl oSN EETT. (WERICHT DR GE] OF%, rcpsp TIEE— REMOE
9. BRESE, [T— FORMICHERER ] HOMRINLEASTT. rcpsp ZHIAT D
BRICIE, £9 20 3 MEHOERZER LRTHITRY TEA.

KIZ, TEDIEREZ EDE— FTRET L0 ([THY T LK Activity ZERLET.
rcpsp DRET HDIE, ZD Activity DETT. I, [FE— NI EOERE EORRE
B LT 50 IAHY T 5 EE ResourceRequire ZEOHET. &KHEIS, EFRIZENTZTH]
FATE 20 [N T 5 EH ResourceCapacity #EDFET.

ek, MEERRESIE, 1 205 T£— FPEREMAT 2 RKHIH] £ TOBIN LR L%
ATHY, WIHESRIL 0 b [RFPa—V 7T 258 £FTOEINGRLESTT.

ResourceRequire DEIIEXENRFEE ST, ResourceCapacity DfEIL, HIRESE
(CRELET.

BIRES

FROEZEZFIZHN-T, ZofEOERLERLE T
FIEIZ BV TEM LT USR5 W EEIT 6 DOHETY. F2CINbEEEES T
ELTEELET.

Set J ="1 .. 6";

A
Y
A
Y

ERES E— FES

ZNENOIEZEITIE, (AIEED, BIUEED, CIUEED) O=fEOE—F HLGE)
PIELET. £ TIN6EE—FEE M L LTERLET.

Set M = "A does B does C_does";

E— FPFHAT2EIRIL, 2A,B,C D 3 ADOHTTND, THHEERES R L LTER
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LET.

Set R ="A B C";

LREAEEAT AL ROL DT FT.

(BB 1 D repsp 2K DRED =6 DEH)
1. fE3¥
FAF §(3=1, ..., ) ITHIELTT 77T 4 BT 4t BMFEL, BALFOMEET— R LB
A, & TR 2 R L7z,
2. E—F
B 5 ITIFUL T O 35D F— RARHSAHT b b.
e 1-6 TR T HE—R

£— R BT R IRF ] HEER
A does 6 H AZZHIZONT1
B _does 8 H B &% HIZOWT1
C_does 11 H CEZHIZONT1
3. HH
FNTHIET D A,B,CHHY, ROBEPFHFARETHD.
HIR FIFFTRER
A 2T v 7T 1
2T v 7T 1
C B AT v 7T 1

wIZ, Zhbd 3 SDOESOBEMITEITVET.
ETOEEIT, T—FEEOWWTNNLDE—RTIThbIWEFELRLET. 2O,
Activity DOBIEICIIEEES T DIRFL, T—FEA M 252 T

Set J ="1 .. 6";

Element j(set=J);
Set M = "A does B does C_does";

Activity act (index=7j, mode=M) ;

E— FIZHIGT 2 EERE 5 25 EH ResourceRequire XKD L HIZERINET. 515
X, E—FEA M EBFES R DSMNT, Bi-IC/EEERES D 2EHETHILEND Y 9.
SEOFITIEERE AV 2RI 11 BZeDT, bD="1 .. 11" EEDTNET.
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Set M = "A does B does C_does";
Set R = "A B C";

Set D ="1 .. 11";

Element d(set=D);

ResourceRequire req(mode=M, resource=R, duration=D);

F— N A does [T&EJL A & 6 A, £—F B does [F&W B & 8 Hf, E—F
C does IFEWH ¢ & 11 AMMANVLDT, 44D ResourceRequire DL, RD X I
RELET.

ResourceRequire req(mode=M, resource=R, duration=D);
req["A does,A",d] = 1, 1<=d<=6;

req["B _does,B",d] = 1, 1<=d<=8;

req["C does,C",d] = 1, 1<=d<=11l;

WITEPHAR B ResourceCapacity OETT . B NIXFERHZ 2 DL EOfEFETHZ &
ZTERVOT, RO ERIER, KREOHMETET 1 T, 27 Ya—1 7 OHiTe
AT 40 A72OT, HIMES T 1L T="0 ..40" TEDET. RBATEOMWY, MMESIT
0 XL XY TRITFNETRY EFEA. INbEFLDDHL, ROEIIITHREINET.
Set R = "A B C";

Element r (set=R);
Set T = "0 .. 40";
Element t (set=T);

ResourceCapacity cap (resource=R, timeStep=T);

caplr,t] = 1 // BIFROLIRE

WICHBEOEAZIEE LET. rcpsp TH O FOHEARIEIL,

o BODOIEENFEL, —EOFIRT TREDOIEEDT THRZZ /ML 28

s MO HLEONDIEENTEL, —EDOEI T TELI b OMMIENZ /M 2 R
O R TT A, AEHE D MEIXAE . ZAUIEMNBEBCUTOL I IHEELET.
Objective f (type=minimize);

f = completiontime; // & T WHiZlk/ Mt Rd

RIS, BRTRIFZIEELES. SRR TRAEL LT, FHHEERH 2 BEaRELET.

options.maxtim = 2;

PlbEaFlddrl, REOERNRZET LET.
SIMPLE ET /N AFEITSHD L, RO LI RETEREMNELNET.
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job=1 "A does" 6 12 6
job=2 "B does" 8 16 8
job=3 "A does" 12 18 6
job=4 "C does" 0 11 11
job=5 "A does" 0 6 6
job=6 "B does" 0 8 8

ZOMNE, mELOIAT (ERTO solve () FFOHIL) &b O

/] FROFEIR
simple printf ("job=%d %s %2d %2d %2d¥n",j,act[j],act[]j].startTime

,act[j].endTime,act[]j] .processTime[]]);

IZKIET 5 H DT, repsp BROFEEAFIZONWTOE— R, VEEBEIEL, & T, (F¥%
BRI HNAFR RSN TWET. ZOFR1 L, FIAIFHESHE 1 (TAICEKSE (A _does L1
T REZEA), FEMMBIZ e BE, & T 12 AT, {EERERMIZ 6 LW oL 2o T
D2 ENDBNYET. MR TR, F 1 O5E, (E¥ERRIZe HEOAZ — T, fEE
BTIE 12 BFEPBESER (F7205 11 A —HET) LMRLTIZSWN. 20X 9 I12#
W2 &, VEEFTERFIIEERS TR D EERARIF L 2 51\ 2 b DI 72 ) £

4.3 b Fx— NS

AV a—Y 7 OFEREEBICRDIIET Y v — ML L T ET. NUOPT 12
IEERAT S FF ¥y — FERRY—ABPHBEBLTWETOT, ZOFMAHEELHENTLET.

F7T, ETAPTROIICLTHY FF¥— MHOT =2 DERZITWVET. fi8E 1 OF
FTILDOFERIZ DN TIE solve () DRICLATOX#BML 9.

il

Gantt g; // Y b Frx—FFHOT—% (EF)
g.add(act (3], 3); // TIZTA4ET 4 5 IZOWTHY FF¥— FDITITMAD
g.dump(); // W (B bTFa 7 MUICHIIEND)

\

‘
‘

Flo, T77 4874 1,.,3 A FFy— MUNZTWEEITIT,

g.add(act[3]1, (3, 1<=3<=3)); //TI7T4ET 4 1,...,3 &H b F¥—HIZ
mz 5

DL L TIHTELRM T 52 FELAHETT.
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FATIFIEITEHE O Excel Hiff 2[R U C, Excel MA=z2—/3—0 NUOPT A== —»bHE[T
VUo7 LET. 995, Excel FDOI— b (NGanttChartSheetH)IZH v FF+— |
D SNET. Excel BEEOFITHIEDFEMIL, [Excel Hff~==27 /1, Excel HfET =
— U7 TSR T .

BIRE 1 DREDH 151

[ R O o T e ]

A does
B_does
C _does

BATHMEFITHISE L TEBY, Lo THEEOBM EE TH, HroMIC L > TE— RBREN
TWES. AMEFEs, 1, 3EZONEICHEYEL, Bld6, 2%, ClT4DHEZHELTNDLI L,
EOVEEDETRANOR/MEE WS BT, A, B, C DIAEICHSY T HEFERZ N L LVE
BIC L R TH D Z L3l cE £

TlX ResourceCapacity DEFRICLLTO—ATEMATIITLTAHAEL LS.

caplr,t] = 1;
cap[“pA, 3”1 = 0; // A L3 HEIZIKIKR

HONTRERIIRO IRV ET. AN IHEIKIBZERADZ LI2ED, a1 HANMNOE
T D5 LIETERVDOT, BBV C LEDTENTIVULEE 2 >F YL Z LIz b,
EIROTE TRZNTENL TV E .

1 NGanttChartSheet, NGanttChartColorIndexSheet X FHIFET, v — MAIZHWAHFIIHEE
A
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BIE1 TAD 3 HHIRKRLRBEDR SV a—L

[ ey [ RO e T

B_does
Z does
A does

4.4 MEENE/ME

BlRE 1 T, REOIEEOTE THAOR/MEDH A FER L TWE LR, EROTu Y=
hART Y a—U 72BN THE, [FHEFCHinRES N TEY, MlEhzR/MELV
EVSRELEAFELET.

(Bl 2 RN IME)
FIRE 1 OWRBUTIBNT, FALFIZOWTIRD X 5 AR E SN TND & X, HE
Ne/MbT LA r Pa—naE e L.

1= i
1 10 H
2 10 H
3 10 H
4 17 A
5 17 A
6 6 H

T Activity OEFRICHHITEFRAZZRE L, HAOBICHEIEN R/ MEEERTHZ &I
Lo THHETT.
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Set J ="1 .. 6";
Element j(set=J);
Parameter due (index=7j) ;

Activity act (index=7j,mode=M, duedate=due([j]) ;

HAYBIEITITRD & 912 L TIEN 230 E L 7.

// WEEN R IME
Objective f (type=minimize) ;

f = tardiness;

INOEEMUZFIE 2 @ SIMPLE ET /UVFKRDO L H I £,
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//
/7 BUE 2 TR IMERTE)
//

Set M = "A does B does C _does"; // E—F
Element m(set=M);

Set R ="ABC"; // &WR

Element r(set=R);

Set D = "1 .. 11"; // &F&— FOMEERRKORK
Element d(set=D);

ResourceRequire reqg(mode=M, resource=R, duration=D);
req["A does,A",d] =1, 1 <= d <= 6;

req["B does,B",d] =1, 1 <= d <= 8;

req["C does,C",d] =1, 1 <=d <= 11;

Set J ="1 .. 6";

Element j(set=J);

Parameter due (index=7j) ;

due[j] = 10, 1<=3<=3;

due[j] = 17, 4<=3j<=5;

due[j] = 6, j==6;

Activity act (name="act", index=j,mode=M, duedate=due[j]) ;
Set T = "0 .. 40"; // AF Y a—V 7 RKOFR (B AL
Element t (set=T);

ResourceCapacity cap (resource=R, timeStep=T) ;
caplr,t] = 1;

Objective f (type=minimize) ;

f = tardiness; // ##IENR/ME

options.maxtim = 2;

solve () ;
/] FROFIR
simple printf ("job=%d %s %2d %2d %2d¥n",j,act[j],act[]].startTim

e,act[j].endTime,act[]] .processTime) ;

ZORRDOT o b Fx— ML, BIZIFELTO X S22 0 £,




BlRE 2 (WhHEhs/IME) DOfl

om0 B RO o T e ]

65
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4.5 rcpsp (175 showSystem BEEDH /)

SRS A TEORSZRBIT LY, BfF L7ZEMER 2 S 72V 5E101%, SIMPLE OERETH
%, showSystem BA¥ZHWT, ETNVONEEZRRIEDH EMEFTT. Activity ITih-
eI EAvE T

LIFIE, & 2BIREFIA 72— v J % showSystem BAEUCREBE L2 iO—#TT.

kkhkkKk Kk kK kK%K acthlty kkhkkKk Kk kK kK%K
actll, 1]: W Gnf 1ZEERL)
duedate = inf
"A does 1": time =1 B
"AM:
( 0, 1] 1

"B does 1": time = 3 LB — N LB ]
"B": > THESNOER

1 successor(s): BT AT T AT
ML

act[1l,2]

( 0, 3] 1 Ejf_ﬁfﬁxﬁ:/7o
"C does 1": time = 4 fBEOIHE &
"C" .
( 0, 4] 1
J
1 predecessor(s): _ R
. } AT BT /T AET A
sourceActivity

khkAkKRkKAk Ak Kk kK resource khkAkKRkKAk Ak Kk kK

"A":

sourceActivity \ B

act[l,1] HESND A REMED &2

act[1,2] TITAET 4

act[1l, 3] >

act[6, 3]

sinkActivity

( 0, 41]... 1/hard IRF R A7 7 OF| FH mTRE
) M &
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*hkk Kk kKkk Kk k% precedence *hkk Kk kKkk Kk k%
act[1l,1]<act[l,2]: (STANDARD) act[l,1] --(timelag: 0)--> actl[l,2]
act[1l,2]<act[l,3]: (STANDARD) act[l,2] --(timelag: 0)--> actl[l,3]

khkAkKRk KAk kKKK Objective khkAkKRk KAk kKKK \

comepletionTime: { EERLEE:S SeATEAMR: RpfidEE
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5. fFIELE

ARETIE, Hex 2BBFEBEA B L, T5ICxT 5 SIMPLE TOERLOHIE 5 % F
T O MEOHILAF 20 T, ZOEBIILLTOEY TF. RickiTH O 1%, £z
NORMER, &0 X5 BRFEBEOEHFHMEICET 212K L TWET. L, Fy7 ¥y
MRS G R R E T,

LP (I EIEIRE, MIP(MILP) (NRGHIPREEGHEE, oP (X KEIERE, NLPIX
IR FH R, spp 1 EEEEH A, wesp IXE A X HIF T EE, RcPsP XAV
R E AT Ya—) U EEERLET.

RERE LP MIP QP NLP SDP WCSP  RCPSP
Al & i O

o1 15 [ R
2 1R & i R O

PA AR AL O
LA BRI O
R O

dne/ N R R
2 dn AR i [ O

p AT 47 U8 O
p ¥ —R#
EELE O O

A fi = 1 O

/N T IR O

N— N7+ U A i O

A =) KRB — 7 HEE RS O

FEAT T HERRA T H1IHE E RS O

FHBATT H1 HUS Rl O

BN A NAR— N7 4 U A i

LR

a1 Y i O
TadvavSArYa—

v 7 &

O

O

O
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5.1 A8

BARIEDOH E LT, 2 2 ClEfEoMRE2FHE >4 2R T 2MEEZTRVET. Zofich
HENOPHECHNE R RBER LGN EEZDLX A =y NHERCRAREE LTH2 B D
IIZIG -0 £

(f7)

8, WiER, A XORERILERD, TR 30%, 308, 40%&E7mD L9 eAEE, RO
Be&FIREEDbY, TEXHRETLRVaARNCAERTLHIZIEEELXET. BIEFICAND
EMTELIMROAEEIXIFIEAT, TNOOMRE L ENEHTZV O3 X MNILLT
D@y TY.

RO &4 1 2 3 4 5 6 7 8 9
(%) 20 50 30 30 30 60 40 10 10
HEn (%) 30 40 20 40 30 30 50 30 10
AR (%) 50 10 50 30 40 10 10 60 80

Ak ($/1lb) 7.3 6.9 7.3 7.5 7.6 6.0 5.8 4.3 4.1

T O T >G4 2 A M e —F L ART HI20E, TIROALZED L HITREE
HPEIUIEWTL X 9 7.

Z ORI % NUOPT THEL 72 DICERALZITWVE T, ARFIREIESCR (11 S5 T,

FT, BHE LTHROAG® 1,2,3,.., 9 DIRAHE, DEVREEELELIEEGE, TLEN
X, Xy, Xy Xg E LELED.

W2, oMb T 2 BB, &THIROABICHONT TH&EY Yo X ) & HERE
bR OfEofInE LTRELTHZENTEET.

RBICHRGETT. 3, IRGHERITADHEEL LNETADT, FEHUTK L TIEARIKIA
VETY. BALROBRMIT 1 TToT, 2o bMAET. £7-, ERT 58480/
OWT ORI, #h, #HEY, ARITH LT, BEHROAEITHOVNTO HEREEER] & HEA R
DOFEORIN, THEI 30%, 30%, 405E%ELV, EWIHRICRY £
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UbEDZ &

5, WOEIITEALT HZENTEET.

B

H BB (5 IME)

MR A4 1 ORE LR
TIRD G4 2 OIRE R
TR DE4: 3 DIRE R
TR G4 4 OIRE R
MR DG4 5 OIRE R
TR D G4 6 OIRE R
MR G4 7 DIRE R
TR D G4 8 DIRE R
RO A4 9 DIRE R

o

o

o

o

o

5%

AR

7.3x,+6.9x, +7.3x; +7.5x, +7.6x5 +6.0x, +5.8x, +4.3x, +4.1x,

FEAHIH

RELROHIF

X X, F XX, F X XX, X Xy =1

0.2x, +0.5x, +0.3x; +0.3x, + 0.3x, +0.6x, +0.4x, +0.1x; +0.1x, = 0.3
0.3x, +0.4x, +0.2x; +0.4x, +0.3x, +0.3x, +0.5x, +0.3x, +0.1x, = 0.3
0.5x, +0.1x, +0.5x; +0.3x, +0.4x, + 0.1x, + 0.1x, +0.6x; +0.8x, = 0.4

ZOREEE, BRBRE, HFETRIELDT, SFREREL 20 £
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/] K

Variable x1 (name="THRDOE4L 1 DIEE R

2 (name="HDOE4E 2 DIREHZE") ;
name="Tfi E&O)/\ﬁ% 3 DREEE) ;
4 (name="HIRDO A4 4 DIREZE");

( ) i
Variable x2( )
( ) i
( )

Variable x5 (name="MRDE4 5 DIREEFHE");
( )
( )
( )
( ) ;

Variable x3

Variable x4

6 (name="TMHRD &4 6 DIRELHE") ;
7 (name="THROEE 7 DIREHE") ;
8 (name="TRDH 4 8 DIRA L") ;
name="TiRDOE®E 9 DIRELHLFE") ;

Variable x6
Variable x7
Variable x8
Variable x9

// HHIBEE

Objective z (name="#=2 A h", type=minimize);

z=T7.3*x1+6.9*x2+7.3*x3+7.5*x4+7.6*x5+6.0*x6+5.8*x7+4.3*x8+4.1*x9;

// FEATHIK
x1 >= 0;

X2 >=

~.

x3 >=

~.

x4 >=

~.

x5 >=

X6 >=

~.

X7 >=

~.

X8 >=

~.

O O O O o o o o
~.

~.

X9 >=
/] IRELEROHFK
X1+x2+x3+x4+x5+x6+x7+x8+x9 == 1;

0.2*x1+0.5*%x2+0.3*x34+0.3*x4+0.3*x5+0.6*x6+0.4*x7+0.1*x8+0.1*x
0.3*x1+0.4*x2+0.2*x34+0.4*x4+0.3*x5+0.3*x6+0.5*x7+0.3*x8+0.1*x

0.5*x14+0.1*x2+0.5*x34+0.3*x4+0.4*x54+0.1*x6+0.1*x7+0.6*x8+0
/] KR
solve () ;

// i

z.val.print();

9==0.3;
9==0.3;

.8*x9==0.4;
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F O HMICREZ EAAE T2 LT O L 912720 £

B

H BB (5 IME)

il

Alloy =1{1,2,3,4,5,6,7,8,9}
Blend ={Lead, Zinc,Tin}

1;,i € Alloy, j € Blend
c,,i € Alloy

b,,j € Blend

x,,1 € Alloy

Z €iX;

i€ Alloy

x,20,Vie Alloy

z x, =1

i€ Alloy

1

z 1,X, =b;,Vj € Blend

i€ Alloy

TR DS OFEDOES
A B DES

TR O A4 2B DA R
Jj O

Tk OAE4ET DHEMNEHT-V O
= A K

WA &R j O F L

HM D B4 | DIR AR

HSR DTS 1 & 5 HI5Y

1RA O
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Wiz, T WERE®R, ax b, BERR) 25X 77 NnbE5 2% SIMPLE €7 /1%
RLET. ZOEIICETNAET =X E2NHET 52 L1280, HIROAEOE-CHER 48 OfEE
DENEDST-E L THT =X 77 ANVEERT AT THINTED L2 £7.

/] REEIE
Set Alloy (name="TROAEER");
Element i (set=Alloy);
Set Blend (name="tK&BEE") ;
(

Element j(set=Blend);

/] INTA—H
Parameter r (name="#&ILE", index=(1i,73));
Parameter c(name="2 A RF", index=1i);

Parameter b (name="HZELE", index=7j);

/] K

Variable x (name="{EALHE", index=1i);

// BRI
Objective z (name="#=2 A h", type=minimize);

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

// FEAHIF

x[1] >= 0;

// IRELDOHIF

sum(x[1],1) == 1;
sum(r[i,J]1*x[1i],1) == b[]j];
/] KR

solve () ;

//

z.val.print();

x.val.print () ;
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— X277 A4 (.dat JTE) 1L T L 9720 F£9.

MR R =

[1,Lead] 0.2 [1,Zinc] 0.3 [1, Tin] 0.5
[2,Lead] 0.5 [2,Zinc] 0.4 [2, Tin] 0.1
[3,Lead] 0.3 [3,Zinc] 0.2 [3, Tin] 0.5
[4,Lead] 0.3 [4,Zinc] 0.4 [4, Tin] 0.3
[5,Lead] 0.3 [5,Z2inc] 0.3 [5, Tin] 0.4
[6,Lead] 0.6 [6,Zinc] 0.3 [6, Tin] 0.1
[7,Lead] 0.4 [7,Zinc] 0.5 [7, Tin] 0.1
[8,Lead] 0.1 [8,Zinc] 0.3 [8, Tin] 0.6
[9,Lead] 0.1 [9,Zinc] 0.1 [9, Tin] 0.8
aA R =

(11 7.3

[2] 6.9

[3]1 7.3

[4] 7.5

[5] 7.6

[6] 6.0

[7] 5.8

[8] 4.3

[9] 4.1

FAEHER =

[Lead] 0.3

[Zinc] 0.3

[ Tin] 0.4

ZOETFNEFITTDHE, TIROEE 6 % 40%, TIROEE 8 % 60%iE A Y5 D) i
T, TOLEDHMRaIANNELA.98 THHZ Enbny £9.
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5.2 s &

s I T O AR I S EB O BB A~OY OFN T 2O HREEE W) Z E N TE F
T R L FEM A ) — K, MORNIREEZ T —7 4 nuE, wmkREIIR Yy hU—21c k&
STEHETEAMED —FELIEZ D Z ENTE F94. kIS 2 @b Fikidhox v
FY =1L o TRETEAMBEICOLICHTEET.

(f)

HAHREEE I OO 1, 2 b =20}k a, b, ¢ ~ORLE Ok ZFHITA - T
W5 ELET. &L, JERICOWT, ZRENEHETRERE L FEENRD LN TR,
ZNHETZ LoD, kb I A MR LARVWREOENST % 80 X 5 ICRET UL X
WTL k2. BLGOMKGTRER, AIESOFEE, A EH7 0 Ok = X MILL
Towmy T

T  BUGTIRER | JEE REE

1 250 a 200
2 450 b 200
c 200

M EH7-D OfEa A b

Z O % NUOPT THEL 72O I ERAL ZITUVE . ARFIEIT SRR (1] 2> H DB H T,
FP, BHE LK TENOKIE~DBEREEZ L TORO L5 ICHRELET.

)
&)
©

wIZ, HRBEEUT, THOIEH~OKREICOWT THAEH 2D Ofit=a 2~ L Tk
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] OFOBME LTREATLZ LN TEET.

BABICHRSE T, Wk EITAIITR D B2V T, EEHICH L CORARIK R LETT.
E BT, ETHTHONT TH D OEEEOTMPMEGATRERLL T TH 5, KIEHIC OV TS~
DEEROFRMNFHEER L LY, LW I HFIINb Y £

UboZ &nt, ROXIICENMETHZENTEET.

B X, TH 1 D DIEE a ~OlfikE

X, TH 1005 b ~OlfkE
T 1 D)5 ¢~k E
TH; 2 DD JEE a ~OlfikE
Xop TH; 2 D OIEE b ~OlkE
TH5 2 DO IEEN ¢ ~OlfikE

H BB (5 IME) = Ak
3.4x,, +2.2x, +2.9x,, +3.4x,, +2.4x,, +2.5x,,
FEAHIH x,=20
x, =0
x,20
x,, 20
Xy, =20
x,. 20
THDAEEREDHIK X, +x, +x, <250 T3 112>\ T
X,, + Xy, +X,, <450 TH 212> T
JIE T O 5 S Dl X, +x,, =200 JESH a 122V T
X, +X,, =200 JE&H b 122N T
X, +x,, =200 JE&H c i2oW T

I NT—7 CHRATE LMD L, L TRTEEI KT — 71T L TEEEZ FE#EL,
) —RIZOWTHIRKEZ-THZ LItk TERLENET.
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/] B

Variable
Variable
Variable
Variable
Variable

Variable

// AT
xla >=

x1lb >=

=

xlc >=
x2a >=
x2b >=

xX2C >=

xla (name="T3 1 22558 a ~DlikE"
x1b (name=""1L3; 1 7554 b ~DHgk &
x1lc (name=" T35 1 7B JEE& ¢ ~DHEE") ;
(name="1.35 2 2O J5& a ~D#kE"
(
(

) ;
).

’

x2a U ) ;
x2b (name="" Ii]ﬂaff 2 Z)) %E%@ b ~0D ‘uiié%u) ;
x2c (name="1L3% 2 725 & ¢ ~DlgikEE")

’

;f(‘:]

/) THDEFERDHIK
xla + x1lb + xlc <= 250;

x2a + x2b + x2c <= 450;

// JEEOFTEEEDHIK

xla + x2a == 200;
xlb + x2b == 200;
xlc + x2c == 200;

// HHIBEE

Objective z (name="#=2 A h", type=minimize);

z = 3.4*x1la + 2.2*x1b + 2.9*x1lc + 3.4*x2a + 2.4*x2b + 2.5*x2c;

// KA

solve () ;

// i

z.val.print();
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F O HMICREZ EAAE T2 LT O L 912720 £

P

EREBIESE S
(Fe/ME)

s

Cannery ={1,2}

Warehouse = {a,b,c}

upper,i € Cannery

demand ;, j € Warehouse

C.

i

i € Cannery, j € Warehouse

x.,i € Cannery, j € Warehouse

ij?

Z Z CiiXy

ieCannery jeWarehouse

X >0

,Vi e Cannery,Vj € Warehouse

z x; <upper,,Vi € Cannery

jeWarehouse

z x; =demand ;,Nj € Warehouse

ieCannery

%
il

TYi OfEIiER

T DIEE ] ~ORNLED
720 Ok = A b

THi DM ~OME R

=6
513
I
PN
-

A

T DA FE B OHIF

I O 5 S DY




Wiz, AT —42 LT N%EN5EELTZ SIMPLE ET VAR LET.

/] REEIE

Set Cannery (name="_TL3");
Element i (set=Cannery);
Set Warehouse (name="J5&") ;

Element j (set=Warehouse);

/] INT A=K
v ENCU=RT

Parameter upper (name="f{F[EEE", index=1i);

Parameter demand (name="353&F", index=7) ;

Parameter cost(name:"ﬁﬁfgiﬁx k", index=(i,3j));

/] K

Variable x(name:"ﬁﬁfﬁﬁé , index=(i,J));

// BRI
Objective z (name="#=2 A h", type=minimize);

z = sum(cost[i,j1*x[1i,3], (i,3));

// FEAHIF

x[i,3] >= 0;

/] LA pEROHIK

sum(x[i,3],3) <= upperl[i];

// JEEOFTEEEDHIK

sum(x[i,]J],1) == demand[]];

// KA

solve () ;

// i

z.val.print();

x.val.print () ;
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— X277 A4 (.dat JTE) 1L T L 9720 F£9.

B TR =
[1] 250
[2] 450

’

TER -
[a] 200
[b] 200
[c] 200

’

ko A N =

DWW NN W
g s s o N D

COETNEETTLLE, UTOLI RERMEONETS.

o +=1620

B [1, "a"]1=26.4602
Gk E (1, "b"]1=200
BS A (1, "c"]1=1.79049e-008
Bk (2, "a"]1=173.54
Gk E (2, "b"]1=3.58099e-008
BE A (2, "c"]1=200
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5.3 ZHHFHE E

ZWIRMEIEE S, 2ROV BRI SICERRELTHMED Z Lz nnEd . L
FEtEE 2 EXUE T 25818, WM Z S ICEBELERT 5008 — K TT.

(/&)

2FEFDOEE A, BEZIM L LT 2 FAOME 1, 1T Z4AEFEL TWD TEHERN, mZ 93474
FOAEPEGFI AN TE 9 & LTWET. Fili g 1 BAAEPES D 72 DI B2 TR O
A&, SRSEOAFE T2 X b, F8GEOA 2L ons, &EEOA Z & OF M
BRI TOEICELZ LN THET.

JEURHBE A £ APE/FERE = A b
I II I II

A 2 7 e 75 50
5 3 TEJEE 8 7

B o e & JECBFOFI F T RE

I | 11 A B
1 | 30| 20| 1 920 790
2 | 60| 50 | 2 750 600
3 | 80| 90 | 3 500 480

FHICHFFT 282 Z DO FICETEETE D LIIRL 20T, BiOAICEELE
B AR L LCHRE L TCRAICHMT 222 ZA0NET. 20Xk 5RO TFT,
R SN O E E 5 2 b FELORI A TR RO AT L oo X M
B/NMZT BHI121E, HHICBIT AWM OEER EERES SO X ) IZRET UL I NWT
L X 97

Z O % NUOPT TR 72 DIZERAL ZATWET . AREIBIEISCHK (2122 H D5 T

ET, AL LTHEACKT 2| 1, 1T OEERZ LTI X, Xy, Xy, X, X, X3 & L
TERBEEZZNEIL Y, Vi Vs Vip E LEL X 9.

I, B/MET 2~ HRBIEUS, B4R MERE L L ORMEH - O a X b & ORI
e LTHRBTLZ LM TEET.

RBICHRGETT. £, F2FUTK L ORARIKIAMNETE. ®IZ, 1 7 AICRIATE S
JREID KD N TWD DT, FH T EIZEFEHI BT 26K ASE T, =612, FmITHL
THERRIIKROAICHELEEETOT, ZE2EEx-HWREOHNEZNZ £7.
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UboZ&nt, ROXIIZENMETHZENTEET.

B

H BB (5 IME)

Y2

T D1y HAOAFER
W IT D1 7 HHOEER
T D2 r HAOAFER
L IT D2 7 HHOEER
T D3 7y HAOAFER
L IT D3 7 HHOEER
W1 D1y HEOERE
L ITI O 1 » HEOIEE
i1 D2 7 A HOERE
B IT O 2 » HEBOIEE

AR

75x,, +50x,, +8y,, +7yy, +75x, +50x,, +8y, + 7y, +75x; +50x,,

FEAHIH

JEUEFD il

x; 20, x;, 20
x,20,x,20
X320, x,;,20
Y20, yy 20
Y20, yy,20

2x;, + Txy, <920

m =

5x,; +3x,, <790

m =

2x,, +7x,, <750

mn =

Sx, +3xy, <600

mn =

2x;5 +7x,, <500

m =

Sx; +3x,;; <480

m =

X, =y, =30
Xy = Y =20

Xy + Yy — Y, =60
X + Y — Y =50

X3 + Y, =80
Xyp3 + Yy =90

JEEFA 12T
JEEFB 122DV
JEEFA 12T
JEEFB 122DV
JEEFA 12T
JEEFB 12D T

W TICoWT 1 HA)
L ITIZHOWT (17 HHB)
B TICHOWT 24 HH)
L ITIZHOWT (2 7 HHB)
B TICHOWT 34 HAR)
L ITIZHOWT (37 HH)
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M % SIMPLE TRt 9 A ELTOLH 2720 7

/]

Variable x11 (name="#{} 1 D1 » A HOAER);
Variable x21 (name="#/ 11 D 1 » A HOAER);
Variable x12 (name="#7 1 D 2 » A HOAER) ;
Variable x22 (name="#/ 11 ® 2 » A HOAER) ;
Variable x13 (name="#/ 1 D 3 » A HOAER);
Variable x23 (name="#/ 11 ® 3 » A HDAER) ;
Variable y1l (name="# 1D 1 » A HOEER”);
Variable y21 (name="#/ 11 D 1 » A HOEER) ;
Variable y12 (name="#{7 1 D 2 » A HOEER) ;
Variable y22 (name="#/ 11 ® 2 » A HDEER) ;
// BHIBEK

Objective z (name="#8= A N", type=minimize);
2=75%x11+50%x21+8%y11+7*y21+75%x12+50%x22+8%*y12+7*y22+75%x13+50%%23;
// FEAHIR

x11 >= 0; x21 >= 0;
x12 >= 0; x22 >= 0;
x13 >= 0; x23 >= 0;
yll >= 0; y21 >= 0;
yl2 >= 0; y22 >= 0;

/] EEF DY)

2*x11 + 7*x21 <= 920;
5*x11 + 3*x21 <= 790;
2*x12 + 7*x22 <= 750;
5*x12 + 3*x22 <= 600;
2*x13 + 7*x23 <= 500;
5*x13 + 3*x23 <= 480;
// B ORI

x11 - yll == 30;
x21 - y21 == 20;
x12 + yll - y12 == 60;
%22 + y21 - y22 == 50;
x13 + yl2 == 80;
x23 + y22 == 90;
// KA

solve () ;

// i

z.val.print();




84

LV PRI RIS

ZEAMETH LU TO LI

70 ET.

B

EREBIESE S
(Fe/ME)

il

Product = {I,11}
Material ={A, B}
Period ={1,2,3}

use;,i € Product, j € Material
out,,i € Prodcut,t € Period
upper,, j € Material,t € Period

costp,,i € Product

costi,,i € Product

x, ,i € Product,t € Period

it >

V.1 € Product,t € Period

Z Z (costp,x,, +costi,y,)

tePeriod i€ Product

x, 2 0,Vie Product,V't € Period
v, 20,Vie Product,N't € Period

Z use;x, < upper,

ie Product

,Vj € Material,¥'t € Period
X, =Yy = outy

Xip + Yy = Vi = out,

X;3 t Y, =outy

Wini ZEES D OICHERIR

ktj O &
tr A B ORGT O

t A A O j ORI TR R

BT DEFEa A B
BT OFEE =2 R b

BN Dty HEHDEFESR
it » A BOEER

=6
513
I
PN
-

AEPERDIERHIK
TERE 2 O IERHIK

RO FH B Ol

1 7 HBOHMEIZDWT

2 » A BOHREIZ2OWT
34 HHOHFEIZDOWT
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WA R

Set Product (name="H ") ;

Element i (set=Product);

Set Material (name="J5¥}") ;

Element j(set=Material);

OrderedSet Period (name="#if") ;

Element t (set=Period):;

/] INT A=K

Parameter use (name="J#EHEME", index=(i,3));

E=NH

Parameter out (name="H{f&", index=(i,t));
Parameter upper(name:"ﬂyf&fqﬁﬁﬁi", index=(j,t));
Parameter costp(name:"fﬁﬁéiﬁx k", index=1i);
Parameter costi (name="fEfi2 A k", index=1i);

/] B

Variable x (name="ZAfE&E", index=(i,t));
Variable y (name="{EJ&E&", index=(i,t));

// BB

Objective z (name="#=2 A h", type=minimize);

z = sum(costp[i]*x[i,t]+ costil[i]l*y[i,t], (i, t));

// AR

x[i,t] >= 0;

y[i,t] >= 0;

// JREFOHIF)

sum(use([i,jl*x[1,t],1) <= upperl[j,tl];

// AEE B O

x[i,t] - y[i,t] == outl[i,t], t == 1;
x[i,t] + y[i,t-1]1 - y[i,t] == outl[i,t], t == 2;
x[i,t] + y[i,t-1] == out[i,t], == 3;
/] K

solve () ;

// W

z.val.print();
x.val.print () ;

y.val.print () ;
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T—=2 774 ((dat JB:) FELTFDO L ST £

JREHE & =

["I", "A"] 2
["I", "B"] 5
["II", "A"] 7
["II", "B"] 3

~.

["I", 11 30
["I", 2] 60
["I", 3] 80
["II", 11 20
["II", 2] 50
["II", 31 90

Hudl rIRERE: =
["A", 1] 920
["A", 2] 750
["A", 3] 500
["B", 1] 790
["B", 2] 600
["B", 3] 480

’

HpEa AN =
[qu] 75
["II"] 50

’

EfEa A K =
[HI"] 8
["II"] 7

’

COETNEETTLLE, UTOLI RERMEONETS.
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a2 F=21199.2

AEPES ("I, 1]1=38
EPER["I",2]=67.8621
EPERL["I",3]1=64.1379
APER(["II", 1]1=20
AEPER["II",2]=86.8966
AEPER["II",3]1=53.1034
fEER ("I, 1]=8

TEEE ["I",2]=15.8621
TEJEE ["I",3]=6.15667e-07
TEEE ["II",1]1=2.24177e-06
TEEE ["II",2]=36.8966
fEBER["TII",3]1=7.03619e-07

kB, —OERARHY ET

FRORMIATIZENT, EERICETIREMNEOEKE 3 y ARIZOVWTHHELTY
£ (fEEE (1", 3], EEE["II",3]). bl ZoOEOIZUDHICERL LEZEICIE
B LT\ e do 15T

LinL, ZaUbDZEHITHOWTHARIKILADOHIRIN N2 &, BIOEEE (ax k)
FMEIZOWTOBDOTHHZ &, ZOMEND, (EfE ("1, 3], fEHEE["II",3] ORK
fRAERIT EFEO X S IIFIE 0 L LVMEICAR YD £

o CHEMER (1", 3], fEEE&("II",3] ZEXRLTH, —MMEIRkbitEdi.
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5.4y 7Yy 7 EE

Ty 7y ZREEE, Ty Ty 7 O DD ) F EE DIA TR ANFUTZ SR DR 2 B
KRIZTDHEWHMETT. 7270, Ty 7y 7 ERMIIFENTNEEN G2 BN THNT, A
NI OB RN T > Ty 7 OFBEEZBZ TUINT 2N EW I RERH £3. Z ORI,
A EECEEONREN 2B O—2E LTELMOBNTNT, 7 ryx s FOERSWE O
AR EOMBEITEH ENTWET. UUFIE, B> 7Yy JRBEEMETINL DO TT. ek,
0—1F v 7%y 7BBEICOEE LCUX, AEOKRE TR LET.

(f51)/8)

RE 65 DT v 7Yy 7 ITRORIZH DM EFEDIATLZ EIZLET. ZOFE, D
AT S ORAE 2 I KIZT 272012132 WL DFEDIAT E BWTL L 90 7=
721, RUSEMAFEGEDIAALTHERNEDE LET.

p=(T0

wn i) 1 LY OME 1@ 0RE
= —k— 120 10
KAD ~y FAR L 130 12
INFT 80 7
DA 100 9
BIZEDY 250 21
AN 185 16

FP, BRIIEAMEFEDIALEE T, Ko T, ZOEKITEEKELAERLANENS 2L
IZ2R 0 ET. 2L, -1 HGEDIAT 1 LWV KRB0 2 RWEX YR T DL ERSH D £
Ok, FEKIT 0 UEDOE LIRS ZRNE N Z L EHIEMEE LTHARL TR LERN
HYET. ek, ToEFEDAT] X [ZORMEFEDIAZ R EMIRLET.

WIZ, wRAET 22 L1725 BBIBUTFEDIAATE S O ORMIIE T, 2, Fmicon
T M EHZYOME & TZ0MEFEDIAATRE) ORERD, TORMERSD Z LT
BTEET.

HFIFISAEIL, JeiF ERARIZEKICBET D L OOMIS, FEOIAA T ORERN T v T v s
DEBEZBRIRNE NI bORH Y 7. ARBEEORFLFRICEZD &, BaMIZETS 1
7= v DFRE] & T2 DRI EFEDIANTZEE] OFEORIEZ & D LEEDIAATZ Y DR &
DRONET. KoT, ZORMMP Ty Ty 7OFETHD 65 RN END Z LEKXT
Erg e = ANl hab s /= S
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UEDZ b, ZOFBITRO X5 1ERET 5 2 EntkE L.
B coffee i 1 — b — Ok
water KA~ MR ML OfEEK
banana AT OfEEL
apple 0 A Z OfEE
rice _ball BIZE Y D%
bread IR DfEEL

H RIBI%K
(e kAk)

L SES L

120coffee +130water + 80banana +100apple + 250rice _ball +185bread

A IE 2 e KA~ 5

10coffee +12water + Thanana +9apple + 21rice _ball +16bread < 65

coffee >0
water > 0
banana >0
apple >0
rice _ball >0

bread >0

AEICET DK

= —b—% 0 ALl EFEDIATe
KA~ MR BT o fELLEGEDiATe
AT T 0 L EREOIA TS

D A ZiE 0 LA EEEDIATe

BIZE VD IX 0 AL EEEOIATe

R 0 L EEEDIATe
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ERAL L7z fE R %A SIMPLE TRk 45 & RD L H 12720 9.

/I BEBEREEET D

IntegerVariable coffee (name= "{F=—b—DfFE%E") ;
IntegerVariable water (name="/KA Y ~Xv hAR MLOfEE") ;
IntegerVariable banana (name=" 37" DO{E%E") ;
IntegerVariable apple (name="¥ A Z DEE") ;
IntegerVariable rice ball (name="8IZ&E V) OfE%") ;
IntegerVariable bread (name="/ S DO{EE") ;

/ /Rt 2 e KA %

Objective total_value(name:"ﬁﬁﬁmﬁ",type:maximize);

total value=120*coffee+l30*water+80*banana+100*apple+
250*rice ball+185*bread;

/ /BB DK

10*coffee+l2*water+7*banana+9*apple+2l*rice ball+l6*bread<=65;

/ /ST 0 B LD RS OIATe
coffee>=0;

water>=0;

banana>=0;

apple>=0;

rice ball>=0;

bread>=0;

)/ RIEELAERE T 5
solve();
coffee.val.print () ;
water.val.print () ;
banana.val.print () ;
apple.val.print();
rice ball.val.print();
bread.val.print () ;

total value.val.print();
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ZDET )% NUOPT THEITT B &, H&EZIC

= — b — D=3
KA~y hAR ML OfEE=0
PRI F OfE%=2

0 A ZOfE%=0
BIZE Y Off%k=1

R DfEF=0

Mt =770

LWIHOFRNENET. LT, ZOEFNLS fHTa—b—% 3, XFFZ 2@, FLTE
WX Z 1L HE DAL E BV 20 ZOREOE X #HEERTX ET

EITAT, ZOETMIONWTHHOFEE: EZ2EE LI2WE SIMPLE TORLR ZEET
DRSS RERTFMBP P TLENET. ZOMEE LT, Ty 7y 7 ORE, O
s LM ORERZHNCHE LTz dat 77 A AL EZXHZLICLETST. Z0XHI12T%
Z LT, SIMPLE CTORBAIAMR DI/, SWOFEENR Lo/ LTH dat 77 A
NDOEFEDOHTHIGTEDL LTV . 207Dz, 2T IRBOEE] Lo lias
BALET. 7283k Iy IcEBEET LN TEET.

) Object ={ffiz—t— kKAD 2y bR ML, 235 WAZ, BIZED, 74
i DS
i O count, i € Object fh 1 & RSO IATE L
EE Capacity F v Py I ORE
value, ,i € Object w1 D 18 H 72 Y Offfifi
weight, i € Object a1 O L EH ) DR
H A BEE
i 2 value,-count, A2 AT
(%j{»ﬂ:) ieObject
MSES . .
LEOEREE Z wezghti -count; < capacity BB 2 H%

ieObject

count, 2 0,Vi € Object KX o UL EREDIATe
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ZOERIELE SIMPLE Ttk 925 &, UTDO LD AR LD £3. B, WMotk
H O BARK 72 BEFEITOWTIL NUOPT Tld dat 7 7 A LD HENAIZERRR L £ 4

[/ DOEEEEST D
Set Object;
Element i (set=0bject);

[/ T—BT77ANNEEIDBNRTA—REEETDH
Parameter capacity (name="7F v 7 v 7 DEE");
Parameter value (name=" ¥ OHE", index= 1i);

Parameter weight (name=" ¥ DEE", index= 1i);

/BB EREEETD

IntegerVariable count (name="75OIATHMEZ", index= 1i);

/ /FAE DI KAk

Objective total_value(name:"$ﬁﬁmﬁ",type:maximize);

total value=sum(valuel[i]*count[i], 1);

/ /BB DK

sum (weight[i] *count[i], 1i)<=capacity;

/ /B 0 LD EESDIATe

count [1]>=0;

/) RKIEURERZH 1T 5
solve () ;

count.val.print();

total value.val.print();




B, SEOFREIZOWTD dat 77 A /VFIRDO X DI 9.
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F Ty I DEE=65;
i) DAt =
[(fF=2—k—1120
[ZKAY A~ R7R F/L1130
(/X F 180

[WAT1100
[(FBIZE D 1250

[
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K%L, ZoplEcix HE=a—t
LEDIATL Z EMNTEE L. ZNTHE, &
DWIF 1T ENS LT HEEDL S I
Ty Ty J M E WD AR e 0-1 BEEGHE
HEWIE
HCEHEES L CWDEE

—7 3 A

7r—'—»El

LWV KO IZEEDTFTIRY [ U % (i <
WZOWTFHy Yy ZICFEEOIATe Z ENTE D
HTLEIMN. 7ok, ZOHIREZMx5E 0-1

RIEIC7Z2 Y £4°. SIMPLE T, 0-1 & Th

ST 2R TE £, BAERCE, SIgENAL & ¥ SIMPLE 5L

IntegerVariable count (name—" ]

ATeEEL", index=1, type=binary);

LI BETTY. &EBIL, ZTOESEN
LRI, £ o ELL B
0 FT.

OEBEHEMNED I BMEIZ 001 LRneEny 2L
ATp WO HIK Tcount[1]1>=0;] AR T HMEN 2L
DEDORIZONWTET NV T 7 A NV EZHZ - LT,

23

NUOPT TEHEATE 5 &,

DIALEE (" BIZE D "]=1
DIALeEEL ("D AT =1
DIALeEEL ("N FF =1

DIATeEEL ("] =1
DIALeEEL ("= —k—"]=0
DIATHEEL ["KA Y Xy R RLr]=1
AT =745

auk Tl p={113 auk Tl p={113
O TOH TH TH OH OF

EWIORRBGELH, ma—t

— LIS i % il

Ate L BWE WO FERDLMNY T
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5.5 £ WERE

B U LZOMBEEOBEB LOETSERITHINT DA MREZLNTHDEHEDE L
F9. ZOR, 2TO U OFEHREIAS—T 25 LI ITHDESOENSEES R/, T O
DD A A M af/NET % &V ) RENEGHEERE T SHBNCIIRBEE A Y a— 1 &
JWMER ERDY ET. RBESGWBEBREOLE, U OFBERICOWTEEMEOHSESTH
N=FTHZ L HHFLTVWET. ZOZ LICEE LT, BHEOMBESTHAA—T 5 LEFFS
WS, BASEINE L TN, BEXOREME R SITSHENTOET.

(f7)

HHMEIA B C, D, E F, GD7TODTYTNHLHEH CEEMEDOR EFEA IS
DB, BEEEZBATAZ LI £ L. 2o EROFEMIT 10 AW
T, BEADBETE LY 7B L OBEAKIE L2 BRIC 025 3 X MIROED L H I
7o CTWET.

R BLEFRET Y 7 SH
Ve R A, B, C 200
ST A, D, F 280
=i B, E 175
H C, D, E, F, G 560
30 A, F 205
i B, D, F 245
1EN D 80
kS C, G 195
NS C, F, G 265
77 ik B, E, G 190

ZOK, BV AR TT OO T RCICEHIET A -OIIXH# AT LR
WTL XY 72770, BERRE Y 7 O—EOL A2 KET 25 (il : HEICB & DDA
KIET %) Z L TERnbod LET.

ZOBIBEOERIE, BEMEICHOWT AT b LI BHALRWY] S olkierRE
TEHH0ERDET. Lo T, T2 TCIIEHEHE I LEAT 26811, B L2VWEGEIR

0 BB & 5 BBH Xy A LET

oK, BRI ED X HICRT LN TE L TL L 90 £T, HEHREGIIERICHND
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A PERILET. ERERN LSS (X, =1 OHR) 1TIF 200 DI X AN ET.

%7, WHLRDSTHE (X =0 OEA) ZEEIC OV TS 2 2 B0 0 EHA.
BEUVRAB L, DhoTaA MR 0 THHEWI Z LR ET. koT, BIILHALLE
Bafiv 2 SOBREEL DD L, BTV TIEEBIZIE 200x,, D= A RS -7 b %

BLCE L. OBEME IS L THRERICERO IR FE2RL, ZORMEID & FEEEITH Do
eI ARNERYD ET. ZoRa R R, M52 Lic s HNEIETT.

FFIEHIZONTIE, £ U721 AU EREBENTWD ] LW a2 TRETLHZ &
0 ES. BIZIE, = VT A OREERE - 8K - LT 1 ALULEERHIT 5 Z & TR

BT N TEET. ZOZEZRTERT & Xy + X4 H Xy 21 &RV EF. oY

TIWOWTHFERRICEZ D Z L THIRSEZ R TX £7.
PlEoZ End, ZoflE 0-1 BEEHEEEE LTko Xy licefbTtas £,

0-1 %% X o Xpk 7 Mot Xmear o Xug o X o Kk Frs o O s Y

BAEME I HOWTERHIT 20 1, £ L72RWEF 0 2 HD 24

—
H( /jggf; 20005+ 28004 +1756 4560, +2050,, , + 24555+ 80% 1 +195, 1 +26500 5, 190
B/ .
oA Ko /IMb

il Xpoge + Xgpp + Xpgyp 2 1 T VU7 A CEZEREICT D

Xpege T Xigeg T X T Xy 2 1 T U7 B CHREMGEIZT D

Xp + X + Xy + X5 21 T U7 Cc CRIEMHREIZT D

X + X T X T Xy 2 1 T U7 D CREMREIZT D

Xorg T Xipon + X 2 1 T U7 E CEEMHREIZT D

X F X + Xpgsn + Xpge + X 21 T U7 F CHEZEMREICT D

Xigep + Xy + X + X 2 1 T VU7 G CHRIZEMREICT D
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/BB DES

IntegerVariable x_sato (name="{.£f", type=binary) ;
IntegerVariable x_ suzuki (name="#i K", type=binary);
IntegerVariable x takahashi (name="@m1&", type=binary) ;
IntegerVariable x_tanaka(name:"EﬂP",type:binary);
IntegerVariable x watanabe (name="{¥iJ", type=binary) ;
IntegerVariable x_ito(name:"fﬁﬁ%",type:binary);
IntegerVariable x_yamamoto(name:"ﬂbk",type:binary);
IntegerVariable x_nakamura(name:"¢W@",type:binary);
IntegerVariable x_kobayashi(name:"dq$",type:binary);
IntegerVariable x_saito(namez"??%%",type:binary);

// BHIBEE DR E

Objective total cost (type=minimize);

total cost=200*x sato+280*x suzuki+175*x takahashi+560*x tanaka+
205*x watanabe+245*x ito+80*x yamamoto+195*x nakamura+
265*x kobayashi+190*x saito;

[/ T2 1 AL ERGE T S

X _sato+x suzuki+x watanabe>=1;

x sato+x takahashi+x ito+x saito>=1;

x_sato+x tanaka+x nakamura+x kobayashi>=1;
x_suzuki+x tanaka+x ito+x yamamoto>=1;

x_takahashi+x tanaka+x saito>=1;

x suzuki+x tanaka+x watanabe+x ito+x kobayashi>=1;
x_tanaka+x nakamura+x kobayashi+x saito>=1;

//RIF USR5

solve () ;

x_sato.val.print();

x_suzuki.val.print();

x_takahashi.val.print();

x_tanaka.val.print();

x _watanabe.val.print();

X ito.val.print();

x_yamamoto.val.print ();

X nakamura.val.print();

x_kobayashi.val.print();

X _saito.val.print();

total cost.val.print();
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ZORRE R THND LI, ZOEETTLEENRETT LHANTLHY A, 20
7o, WHIIZZ2 D I ICERE LR E RET 2 LICLET.

REi DT 7% 7 BEOER & R MEfFH OS] BEO T2V T70HRE] L olliaz
WMALET. £, HEMEOA MIERE L TOEEA O 52D Z LI LET.

DI, FFEEIZOVWTHABELET. flxE, =V 7 a2 1 ABLEREINTHD L

D HIRIGNE X + Xy pe + Xy 2 LIZOWTUE, EDOBEMHE LEET D &

1xg e + 100 4 40X e 40X 4 1o + 00 +0x 4 + 0 + 00 4 +0x 4 21

LEHMRTEET. 22T, ZORDBLEHITHOVTWAIRE 0 £721% 1 240 b ERE LT
HBZ2AHZELIZLET. 70, oI O WTHRBRICEREZEALET. 5L, £V T
*9 D HSEAE A TH A CERL TE 7. ZORE, SIMPLE TIE— 72 TOR
WTHIETE, KDL TNHDITD 9.

UbkoZ Laml, WAbSERIZLLTO L 51270 £,

A Man = {255, 85K, ek, B H TG, B, LLUAS, HoRS, ZIvRR, 7R}
BEE RS
Area ={A,B,C,D,E,F,G} T THESE

0-1 E# . s 1 2B AT H0F 1,
x,, i€ Man _
B L2RWER 0 2 ED 2%

TERL . . . BEffid 1 = U 7§ ICELERREZR I 1,
deliver.,i € Man, j € Area
AFREZRIRE 0 MRS

ij?

cost,, i € Man fEffig 1 A Lo 3 R k
IR 3" cost, @2 ok ME
(F/IMb) ieMan
ik Z deliverijxl. >1,Y] € Area TRTHOT Y 7 CRLERFEIZR 5

ian E31T5
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I % SIMPLE Ttk 3 5L, ROLHIZZRDFET. 728, HSEMHIc VW TIET—4 77
ANVONEBEZ L LICET ) T L CHBRIC AR SN ET.

/IBERHEREB IOV THREDES

Set Man;

Element i (set=Man);

Set Area;

Element j(set=Area);

[I3NT A =B BIOERHOES

Parameter deliver (name="KCEER[HEZ Y 7", index=(1i,73));
Parameter cost (name="=2 A F",index=1);
IntegerVariable x (name="¥¢M", index=1i, type=binary);
//Fea A N ER/MET 5

Objective total cost(name="#A= A h", type=minimize);
total cost=sum(cost[i]*x[i],1);

/&= TICELET D

sum(deliver[i,J]*x[i],1)>=1;

)/ RIEUAEREFRT D

solve () ;

x.val.print () ;

total cost.val.print();

FATEELBRNE, ROBEEARET Y TE2E T csv 77 A0 (E) LaAbaET dat 77
AN Ch) #5x2F7.

flEEw e Y 7 ,A,B,C,D,E,F,G O A b=
##%j#%,1,1,1,0,0,0,0 [VEHE] 200
$5A,1,0,0,1,0,1,0 [$7K]280
4%,0,1,0,0,1,0,0 [=if&]175
H9,0,0,1,1,1,1,1 [HH1560
¥31,1,0,0,0,0,1,0 [1%32]205
{#*#%,0,1,0,1,0,1,0 [{FA%] 245
liA,0,0,0,1,0,0,0 [HiA]80
wi4+,0,0,1,0,0,0,1 (#1195
/b, 0,0,1,0,0,1,1 [/IFR] 265
##,0,1,0,0,1,0,1 [#7H%]1190;
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CDOETNT 7 ANEETSEDLZLICXD, EHE - Ok - FEO 3 AERHATH LR,
COBEDR A ML 635 THDHEWI Z ENG0D £9.

Z 2T, NUOPT DEEIZOWTA L RTEE £9. A RIOHIECIIEEREZ FV ki %
LE L7z —FT, 0-1 BEGHEMEO LA LT UfiEE TH D wesp & Wi Z RO 5 =
EHLTEET. wesp Z WO UREEZ R OT-WIGAITIE, SIMPLE €7 LVH O solve () ;
AU TiTh

options.method="wcsp";

LR LET. BB, wesp EAWVDEHEEITITK THRMHICET 2EHEZ WS ORETDH &N
TEET. B2, wesp ZHRRTIPEETLET LEWGESIZIE, T4V 7 7402

options.maxtim=1;

LERLET. LW LI HoEE L TIINUOPT/SIMPLE ¥ = 7 LA B EIZL T &V,

KBIC, 203 NEBRALEZSES, =V T7BIE 3 AEbHYFHEICR->THET. 20k
ATV EFEBRNEZ, FIEIC 12O 7iEbr 9 &1 ATHYT L) L0 #ilkain
ZATCHDEEDLIIZRDTL LI, ZHIFHKIFED SIMPLE £ 7 /L H O il K S

[sum(deliver[i,jl*x[1],1)>=1;] % [sum(deliver[i,j]*x[i],1)==1;] &T3BZ
LTCRBTEET. FT32L, 8K @i - PHZEAT LR, ZoHa0ka A M
650 THDHEWVIFERBEGEOLNET.
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5.6 mAHLHE

ZOHEITIE, AT 7726 LI LT —2HETH LRy bV — 272 2 AR RED
—OTHLHRNMHEZ Y P EY. R s E, *y PV —27 ETMHA (Source)
SR (Sink) ETHT I LN TELBOKRKNEARO HMETY. 7220, FLITTHT
EBRTELEDLERBEZONTWET. IHIT, R EKELSDORIZONTIE, THRALT
K HMELHRHELTOHSKREIT BT 5] LW OBE (MrFA EEVET) MY LHONE
DY FT . mRIHEEIL, EE-CEE D072 & TS TRETT .

(f3il7)

HHEET, XIIH W) T TRE L7/ N2 E YTTO LA R T AT TOVET.
ZORE, FTOROE T, BHTEHENS LA NT U TlET52MICN S0 0fES
BELTCHET. £/, 2 2OMEOR T 1 BISERL/NEHOED LR (kg) KD
BEOWBYIZRESTWET. ZOK;, BHTHENS LA FT o ~1 BIZHHDLZ LD
TED/NERIRKTH kg TL X 92 7220, SHBRIIMMOME bk S T&
ToNERE AR THOHSIZEYL T 20 LET.

=}
3
4
Kl
6 5
3

FPEKELT, Ry hU—27 ETHA XITORKBTH) oA THDOLART V) ~
1 HICHET D/ EmoE (5%IF k] EMEOET) &ALk o/ hEZ o &
FRABELET. 295958, HMBIBIIEE Ibxke) B LR £

WIZ, FIFFHECONTEZET. 7, 2 REOEEREIZONVTE, ADITFFET, xhik
FTHLICEZ BN TS EREBZ TITAR bRV E W I HFIRENSLETT. ZoZ&iE, EF
FRHRE LCRBTEET. ST, FHSUSK U UIRFRIBHBAL L TO D BRERH D £
7272 L, B THICOW T, SHRA~OEEEOTNRERSERE L —HT 2L 0 2Ltk £
T, F, VAR T UAZOWTE, SHLED D Ot EO N KSR E B L uEen
TA.
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UEDZ Enn,

ZOBIEIEFRDO XS ITERLTE ET.

B

HEIB% (ekmb)

L SES L

total
S
S
Jac
Soe
Jep
Jey
Sor

total

total = f, + fys
Jxa=Tac

Jxs = Tsc+ Jop
Jac+ Joe =Tev
Jsp = Joy

Jfoy + foy =total
0<f, <4
0<f,<6
0<f,<5

0< f,r <4
0<f,, <3
0<f., <8
0<f,, <5

B T 5 A S~ &
B T4 5 B MR~ OB
AHUEN D C HS A~k
B M2 D C s~
B M 28D D HI S~ 4
CHUENE LA R T v ~Difik &
D M D LA N T Dk

«

TR %

i

R T C ok E
A HiS T O R
B M T Ok E&RTFH
C iR T ok ERTFH
D MR T Ok BRI
LA kT Ok
Ry T30 5 A i~k o TR
Ry T30 B M~k o F TR
AHUS DS ¢ S~ ED TR
B Hig25 C HS A~k ED TR
B Higi 25 D S~k EO E TR
CHIEMND LA N T ~Dlfikio b FER
DHIEMND LA KT ~Dlfik o R

|
|
|
|
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ZI%& SIMPLE TRtk T B EUTOL O 9.

/I EBDES

Variable total (name="H8U} TG0 LA KT o ~DOiRilgikE") ;

Variable f XA (name="#Lf} T35 6 HA A ~DlkE") ;

Variable f XB (name="#Lf} T35/ 5 HA B ~DlgikE") ;

Variable f AC (name="Hi& A O HIE C ~DHEE") ;

Variable f BC (name="H#i& B 2> HHIM C ~DHFiEE") ;

Variable f BD (name="H#i5 B 2O HIH D ~DHEE") ;

Variable f CY (name="HHC 25O LA LT U ~DlikE") ;

Variable f DY (name="HUA D72 5H LA LT U ~DlfikE") ;

/ /¥egE B O Rk

Objective obj (name="#3 T 6 LA T U ~ORE§IEERE", type=maximize) ;
obj=total;

/ /% HiLR T Dk

total==f XA+f XB;

f XA==f AC;

f XB==f BC+f BD;

f AC+f BC==f CY;

f BD==f DY;

f CY+f DY==total;

/ /s RICBE Y D bR IR

0<=f XA<=4;

0<=f XB<=6;

0<=f AC<=5;

0<=f BC<=4;

0<=f BD<=3;

0<=f C¥Y<=8;

0<=f DY<=5;

[/ RI{LTHEZ T 5

solve();

f XA.val.print();
f XB.val.print();
f AC.val.print();
f BC.val.print();
f BD.val.print();
f CY.val.print();
f DY.val.print();

total.val.print();
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ZDETNT 7 ANERITESED L,
B TA570 5 HUS A ~ Ok =4
B TA570 5 HUS B ~Olfik =6
A A 7 D HS ¢ ~ Dk =4
iR B B HIE ¢ ~ Ok E=3.24901
HiA B A B HIE D ~ DIk E=2.75099
MR CMNB LA NT Ok E=7.24901
HAD NS LA NT Ok E=2.75099
B T3 6 LA b7 2 ~OREEE=10

EWVDRRNEN, 1 HIZEK 10kg/NEMEZMNDDLZ ENTEDLE W) FEREZERTEET.
Z 2T, SIMPLE TORBIZONT, KVMRBRBICEEE LTS ZEIZLET. £20®)

2, BHOEAREVWHIMEEEALET. £, 2 AFOEEED FRMELZ EHRE LTHMENS

Hz25ZLIcLET. 58, ERYLICOWTIFRDO L HICEEETZ LN TEET.

HA City={4,B,C,D,X,Y} i DES
BE total Y Bv Y
f; »i€City, jeCity SN ING] S
LLE S .
ota Rl EE
(BAAE) e
TS ) o .
upper;; i€ City, j € City 17§ ~OIERD LR

L

“ B T T OIE &
Zﬁk = kawv" e City\{X, Y} R TR R R
Y [y =total L2 RSy TOER

ieCity

0< f, <upper;,Vi, j € City i MD  ~OEREED TR
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&Y, SIMPLE TORMIIRD L Db DT/ £,

[/ BHOREDES

Set City;

Element i (set=City),]J(set=City),k(set=City);

/I EBOEES

Variable total (name="# T 56 LA KT U ~OfRiligksE") ;
Variable f (index=(i,Jj));

//2 REOEED FREZ T A—2 L LTES

Parameter upper (name="Hk&E D LR", index=(1,73));

V4 hES A INIe

Objective obj (name="Hp THNEH L A b T o ~DEGER", type=maximize) ;
obj=total;

/ /% HiLR T Dk

total==sum (f["X",31,7);
sum(fl[k,J1,3)==sum(£f[j,k]l,]J),k!="X",k!="Y";
sum(f[1i,"Y"],1i)==total;

/ /i IR 5 IR
0<=f[i,jl<=upper[i,jl;

//REE LTI T %

solve () ;

total.val.print();

¥, FATRHCIFRD csv 77 A NV EH 2 F7.

ks R, A,B,C,D,X, Y
A,0,0,5,0,0,0
B,0,0,4,3,0,0
c,0,0,0,0,0,8
p,0,0,0,0,0,5
X,4,6,0,0,0,0
Y,0,0,0,0,0,0

L Z AT, SIMPLE TliX Graph &9 77 7HEIZRHET 57 — #HEED AR STV T,
Xy U7 REZRET 2RISR TE £, £ ZTIOHIOKKIS, ZOHE%Z Graph &
FAWTRR LTAET. 728, Graph (Z2WTIE, NUOPT SIMPLE ~v==7 /| O 7 &
AN ZSNWETOT, FELIIELLEZIZRTIWN

SIMPLE E7 /WIFTRD L HIZ72 0 £7.
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// Xy NT—2 % Graph # HWVEST 5

Graph g(name="network");

Element i (set=g.nodes);

Element e (set=g.arcs);

Element eout (set=out(g,i));

Element ein(set=in(g,1i));

/I EBOEES

Variable f (name="2 MBI OHHERE", index=g.arcs) ;
Variable total (name="8Up TIN5 LA T U ~DOEGEE") ;
//2 REOEED FREZ T A—2 L LTES
Parameter upper flow(index=g.arcs);

/ /W B D e KA

Objective obj (type=maximize) ;

obj=total;

/ /R R B D iR S

sum (f [eout],eout)==total, i=="X";
sum(f[ein],ein)==sum(f[eocut],eout),i!="X",i!="Y";
sum(f[ein],ein)==total,i=="Y";
O0<=f[e]<=upper flowl[e];

//REELTREE T %

solve () ;

f.val.print () ;

total.val.print();

ZIT, HTEROIIR D X o e dat Ty A Vv EE X FT.

network.nodes=X A B C D Y;
network.arcs=X,A X,B A,C B,C B,D C,Y D,Y;
upper flow=[X,A]4 [X,B]6 [A,C]5 [B,C]4 [B,D]3 [C,Y]8 [D,Y]5;

OB LTEL &, dat T A NVDIEIEDHTHIZRMEBEN TE 127 L ORI DZE
{RIZ KRR S T E REMERTT. 2720, WHTER X TLARI VB Y ThbhHEWNWH Z L&
EEFLEWERITET N7 7 A VHEETHHNERH Y 7.
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5.7 &/NE RV REE

RITER DR AR T, /N ORIEEZFIZ Ry N —7 2ih b &E T 572174 L&D
VD R CRELAATVVE LTz, 20720, /INER kT HERC 00 28K 7o & DRk % 72
IRXANEZBLTWERATLE. 72, 8K THAG 1 BICHW T 2/INEMOENRE > T
W5 XD RGEIITRI O Tk A2 1T O MR B D T

REST-EE Ry NT—7 ETHAN DA E TRTBECONDEM (2 A N) ZH/MMIL L
D EWVOED Z & R/ NEMVERE & WWE T, rds, RKERED & & L FEERIS, RAFRIN
RNLTAMENRD Y ET. £, REo7E] 21 ThIHIGEITITR/NERE & M, 11—
FTES =g VAT ATON— MREPHGE DR RN SIS TWET.

(f7)

B DA, X BTOR) T TG Lo/l Z Y iDL A FZ £ T 1 HIZ 8kg #1D
TWET. ZOF, AFTORO LS, #HTEHENG LA FT 0 E Tiikd 5Micun<
SPOBBEZREALTWET. £77, 2 DOHEOM T 1 BIOERL/NEHOED LR
(kg) BDEOBFD L ITRES>TWET. 6T, 2 DOHE DR T/INEHZ 1kg B
BT DHEETORICEDPNTWAEANINY FT. Z0L X, IFEhE kg 8T
B LA N T kT BRI DB ITEARNS 5 TL X oA, 2L, &M
EIFIMOH S B SN TE /Nl 2 THOSIZEHXET 2 b0 & LET.

Hk T HE I 1kg H7=
D DE A . 5 .

B T4 x A 250 8
RS T4 X B 200 4

A C 270 .

B C 300

B D 220 5 f

C VAT Y 190 3

D LANT Y 170 . .

ERAIZHONT, FIEIO R KT & DEW

-l R RTEIOBIETO total EWIHIEE) N ICkE-TWN5S.

- BRBEDSRE H OB/ MEICE D> T 5.
D2 JKTT. 20 2 JLSMNZHOWTIE, RifEiOFE LR CERLE R TFTDOTHUEITIELT
R BB LT IZEW. ek, BEIZE#RE L — MZOWT UNER 1kg S0 O )
& THE L7/ hNER ORE] OfEZRORfE 52 L TROLNLET.
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PlEozZ Emnb, ZoflfEIIRO L) IcEA b Ta £,

EH S RS TS D A HUS ~ OISR
Sxs BT B M~k
Sac A HEA D C HE A~ OB R
Jac B HLA7 B C M A~ DB
S B M1 475 5 D M A~ DB
Jer CHILSD D LA N T L~ Dl
Joy DHILE D LA h T L~ Dl

AR (/ML) 250 f,, +200 f 5 +270 1,0 +300 f. +220f,, +190 £, +170f,,

wEm

L SES L 8= fxut+ iz B T4 C ok &
i =Fuc A iR T O O PR A7
Jxs = Soc+ Jop B 1A C O B O
Jac+ Joc =Jor C HiR T ot E ORI
Jsp = Joy D Hi T Dk B ORAFH
Joy T foy =8 VA N T 2 TOlg%EE
0<fy <4 BT A HUE~DH%ERED _E TR
0<fy<6 SIS T/ 5 B MU ~DHIEED £ TR
0<f,<5 AN D ¢ HE~OEE RO LR
0< f,r <4 B HS 5 ¢ A ~DlERED TR
0<fz <3 B 14735 D HiE A~ DR D L TR
0<fey <8 CHLEN S LA b T~k ED TR

0< fpy <5 DHIA D LA T o ~DBiERED - TR
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ZOER%E SIMPLE CRtd 35 E LA T DX H 12720 9.

/I EBOEES
Variable f_XA(name-"ﬁ&ﬁiIﬁ%ﬁ>%fmm\AJ\O)%H_‘*"
Variable f XB (name="#Ly T8 & MM B ~ ik &
Variable f AC (name="Hi& A O HIE C ~DHFERE") ;
Variable f BC (name="H#i5 B 2> HHIM C ~DHiEE") ;
Variable f BD (name="HiL5 B 2O HIM D ~DHiEE") ;
Variable f CY(name="HZS C/nH LA NT U ~DMikE") ;
Variable f DY (name="HA D72 H LA T U ~DlfikE") ;
/#8F Dk ME
Objective totalcost (name="#ZMf", type=minimize) ;
totalcost=250*f XA+200*f XB+270*f AC+300*f BC+220*f BD+190*f CY+
170*f DY;
/ /% HiLR T Dk
8==f XA+f XB;
f XA==f AC;
f XB==f BC+f BD;
f AC+f BC==f CY;
f BD==f DY;
f CY+f DY==
/ /i IR 5 R IRA
0<=f XA<=4;
0<=f XB<=6;
0<=f AC<=5;
0<=f BC<=4;
0<=f BD<=3;
0<=f C¥Y<=8;
0<=f DY<=5;
//RIFEL T 1T
solve();
f XA.val.print();
f XB.val.print();
f AC.val.print();
f BC.val.print();
f BD.val.print();
f CY.val.print();
f DY.val.print();

totalcost.val.print () ;
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COETNEFITIED L,

B T4 5 HUS A ~ Ok =2
B TA570 5 HUS B ~Olfik =6
A A DB IS ¢ ~ DIk =2
A B 2> 5 HA ¢~k =3
A B 2> 5 HiA D ~ ik =3
HS CnD LA R T Dk =5
M DB LA R T Ok E=3
W H=5260

LW RN EN, MREMRTEET.

LIAT, ZOFEORRTIFEHTOEN L VRBIIISHT 2 2 EAREETY. 22T, #if
DESLWVWIMEEZEAL, LERT — 22 EHE L UMNENG 525 X 91272 2 & TREUH
R L CHISA LT WE 2T LET. 7, okt cERbE Lakd ko ko1
720 FET. B, RIFANCOWTE MO S OEREEOF) & O S ~O RO
DEDT —Z BTN 525X ERY £ L. Hlekll, ZOMEPAORS T T8, 1
DOHENLVART Y, T LT0OHANRERE NI Z &0 7.

£h City={4,B,C,D,X.Y} WiiDES
LSO . o .
= fU ,i € City, j € City i6 § ~OlkEE
TERL . o .
upper; ,i € City, j € City i ~OEEED R

15§ ~OEEDERIC

cost.. ,ieCity, je Ci
i ,J] y DN 1kg HIZVOE

supply, ,i € City i COWMMNEEFHIED
H rIBa%k z z cost, - f, -
(& /IMb) JjeCity ieCity

4 42 .
RIS z Ju— z Sy =supply,,Vk € City SHl 5 T O

ieCity JjeCity

0< f, <upper;,Vi, j € City i MD  ~OEREED TR




ZOERIE LB LIRS SIMPLE TiRtid 45RO Lk 51220 £
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/ /BT DA DES
Set City;
Element i (set=City),]J(set=City),k(set=City);

/BB DES

Variable f(name:"%%£§%",index:(i,j));

[/INT A—=HDEZ
Parameter upper (name="HkE D LR", index=(1,73));
Parameter cost(namez"%ﬁ%%%ﬂ%",index:(i,j));

Parameter supply(name="supply", index=k);

/ /#eE O /IME
Objective total cost (name="#ZH", type=minimize);

total cost=sum(cost[i,J]1*£[i,3], (i,3));

/) B T O E
sum(f[i,k],1i)-sum(f[k,J]l,]j)==supplylk];

/ /TR 5 BT IR
O0<=f[i,Jj]l<=upperl[i,jl;

VIR ARG | XA Vi
solve () ;

total cost.val.print();

B, FEATRHIIIIRD 2 2D csv 77 A (E-H) L 1oDdat 774V () 252 F

7.
kg LR, A,B,C,D, X, Y Wk, a,B,C,D,%X, Y supply
A,0,0,5,0,0,0 A,0,0,270,0,0,0 [A]0
B,0,0,4,3,0,0 B,0,0,300,220,0,0 [B]O
c,0,0,0,0,0,8 c,0,0,0,0,0,190 [C]0
p,0,0,0,0,0,5 D,0,0,0,0,0,170 [D]O
X,4,6,0,0,0,0 X,250,200,0,0,0,0 [X]-8
Y,0,0,0,0,0,0 Y,0,0,0,0,0, O [Y]8;
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®%ZIZ, ZORFEIZONTY Graph ZHWTESHRZI TAET. 75 &, SIMPLE TOFLil
WEUTO XL DIZ7e 0 9

//Graph 2T 5 ES

Graph g(name="network");

Element i (set=g.nodes);

Element e (set=g.arcs);

Element eout (set=out(g,i));

Element ein(set=in(g,1i));

/I EBOEES

IntegerVariable f (name=" 2 &MOi%EE", index=g.arcs) ;
//NTA—=FDES

Parameter supply(name="supply",index=g.nodes) ;
Parameter upper flow (name="#iik&E " L[R", index=g.arcs);
Parameter cost(name:"%ﬁﬁégﬂﬂ",index:g.arcs);

/¥l Dfe/ME,

Objective total cost (name="#ZH", type=minimize);
total cost=sum(costl[e]*f[e],e);

/ /R R B D iR S

sum(f[ein],ein) -sum(f[eout],eout)==supplyli];
O0<=f[e]<=upper flowl[e];

/K UNRA 9%

solve () ;

f.val.print () ;

total cost.val.print();

ZIT, HTEROIIR D X9 e dat Ty A Vv EE X FT.

network.nodes=X A B C D Y;

network.arcs=X,A X,B A,C B,C B,D C,Y D,Y;

supply=[X]-8 [A]O [B]O [C]O [D]O [Y]8;

kRO FR=[x,A14 [X,B]6 [A,C]5 [B,Cl4 [B,D]3 [C,Y]8 [D,Y]5;
W% 2 M =[x,A1250 [X,B]200 [A,C]270 [B,C]300 [B,D]220 [C,Y]190
[D,Y]170;
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5.8 & M EIE

A FE T ART X i KRS R/ NE ARIETIE, 2y FU—7 L& 1EEO S O LR
TWEHATLE. L L, EMRCIER Yy NT—2 EAEHOLORFEILD LD 7 — AN
K< HFET. LAFEFREEL, S0 MME ZNFEE N OREE THXET D LWV IFEEIC
FIAENARET, BERELL OGBSI THET.

(f7)

B DL, XITORK TG L7 U Ao/ EH%E Yy o/ EE T 1 HIC 8kg
MOTWET., SHIg, MUK TG THE L EAHD/NERE 2D EARE
T 1 HIZ13 kg D TVWET. ZOBE, TOROXIIZ, #HTENG A VE, [
T 5 95 EARE THETZ2MICN 90 OBREZREBE L TWET. F72, 2 2O
SOBIT 1 HIZERDCHO/NER &5 EARONEROEHBEED LR (kg) 23X
DEFOILIITHRELSTHET. BT, 2 DOHMEDBITRUHO/NEHRL S EAH
D/INEME 1kg ETDEICTFTORICENPN TWDIETOEAR PN 9. 20k
=X, RURONER E S EAROINERZRD BT BTN DB DR T
1 HIZDEHENS HTL X 9D

e 0
) 3 ©
10
® @
ik 7T ik RURONEBRD 5 ELRONER
WiEE Dk E

B T x A 12 11
B T8 x B 10 12
A C 4 5
A NURY 11 -
B A 6 7
B C 11 9
C NUBY 9 _
C I ENE T - 5
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F7, BEL— MIOWTR U HO/NER Ok L 5 EAMO/NER Ok ENEH L L
TRETT. 12720, 9 EARICRUHO/NERZE LT2 0 R RIZ D E A O/ & ik
L2352 LEHYEEADT, ZNHICKHET AT TIHES LRI LICLET.

WIZ, BRREEIZ W Tids/ ME AR DR & [FRRICE 2 5 Z LIV £7°. 72720, R
RO/NER L 5 EAHO/NER Tk 2 A2 RN B2 5 ICIXERESLETT.

BT, BIREIEEE 2 7. FEL— MCOWTIIRBE S H D L 95 IS JHONEB D
ki L 5 EAAONEROEEEOTN EREZB X R0 E WD HIRGESLETT. £, %
FRANZ DWW TR LRI LIGE D T2 T2 0ERH D £9. 61, -1 kT 5] &
WO ZEEHY ZFEEAD TERITOWCIHATIKINLETT.

PEozZ s, oL HICEETE 9.

5 PWheat ,,,UWheat BN T 5 A HLAS ~D B
PWheat v, ,UWheat BUES T A 5 B HLUE A~ D
PWheat ,.,UWheat , A MG ¢ A~ Dk E
PWheat A HLE N B /3 R~ DL
PWheat,,,UWheat,, B HIAA B A HLE A~ O
PWheat,.,UWheat,,. B HIE D ¢ HE A~ DL
PWheat, C HLE A B < R~
UWheat, CHUEN G 5 & AR~k

ERBIESES 12PWheat,, +10PWheat , + 4PWheat ,. +11PWheat ,,
(F/IMb) +6PWheat ,, +11PWheat . + 9 PWheat .,
+11UWheat,,, +12UWheat ,, + SUWheat , .
+7UWheat ,, + 9UWheat . + SUWheat,.,
| S E PWheat ,, +UWheat,, <15, PWheat ,, + UWheat ,, <12,

X4 — XB —

PWheat ,. + UWheat ,. <18, PWheat ,, <3,

AC —

PWheat,, +UWheat,, <3,PWheat,. + UWheat,. <10,
PWheat., <10,UWheat., <15

czZ —

Bk /L — b OEEEO FRAZE 2 720
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PWheat,, + PWheat,, =8 ,

PWheat ,. + PWheat,, = PWheat,, + PWheat,, ,
PWheat,, + PWheat,. = PWheat,, ,

PWheat., = PWheat ,. + PWheat,. ,

8 = PWheat ,, + PWheat,,

NIRRT AR

UWheat ,, +UWheat ,, =13 ,

UWheat ,. + UWheat ,, = UWheat ,, + UWheat,, ,
UWheat,, + UWheat,. = UWheat , ,

UWheat., = UWheat ,. + UWheat,,. ,

13 =UWheat,,

5 EAH DN BT % frArHl
PWheat,, >0, PWheat , >0, PWheat ,. 20, PWheat ,, >0,

XB — AC —

PWheat,, >0, PWheat,. >0, PWheat,, >0,

B4 — Cc —

UWheat,, > 0,UWheat,, > 0,UWheat ,. >0,

X4 = XB =
>0

UWheat,, > 0,UWheat ,. > 0,UWheat, >

B4 — BC —

gk £ L2 B 2 FE AR

i % SIMPLE TRt T2 EWRD X 92720 £
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/1 BB DEE
Variable
PWheat XA, PWheat XB,PWheat AC,PWheat AY,PWheat BA,PWheat BC,
PWheat CY,
UWheat XA,UWheat XB,UWheat AC,UWheat BA,UWheat BC,UWheat CZ;
// HRBEOES
Objective total_cost(namez"ﬁﬁﬁﬁ%%%",type:minimize);
total cost=12*PWheat XA+10*PWheat XB+4*PWheat AC+11*PWheat AY
+6*PWheat BA+11*PWheat BC+9*PWheat CY
+11*UWheat XA+12*UWheat XB+5*UWheat AC+7*UWheat BA
+9*UWheat BC+5*UWheat CZ;
/ /g — T & Ok BR
PWheat XA+UWheat XA<=15;
PWheat XB+UWheat XB<=12;
PWheat AC+UWheat AC<=18;
PWheat AY<=3;
PWheat BA+UWheat BA<=3;
PWheat BC+UWheat BC<=10;
PWheat CY<=10;
UWheat CzZ<=15;
/173 RO/ B % PR AFA
PWheat XA+PWheat XB==8;
PWheat AC+PWheat AY==PWheat XA+PWheat BA;
PWheat BA+PWheat BC==PWheat XB;
PWheat CY==PWheat AC+PWheat BC;
8==PWheat AY+PWheat CY;
/1D EARONZINBT % RAFH
UWheat XA+UWheat XB==13;
UWheat AC==UWheat XA+UWheat BA;
UWheat BA+UWheat BC==UWheat XB;
UWheat CzZ==UWheat AC+UWheat BC;
13==UWheat CZ;
// FEATI
PWheat XA>=0;PWheat XB>=0;PWheat AC>=0;PWheat AY>=0;PWheat BA>=0;
PWheat BC>=0;PWheat CY>=0;
UWheat XA>=0;UWheat XB>=0;UWheat AC>=0;UWheat BA>=0;UWheat BC>=0;
UWheat Cz>=0;

Z 2T, SIMPLE TORMRA L VR LDIC LTV ZLIZLET. 20=HI12iE, #iio
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ELEOMEEZEAL, SEFIERT XN TEDLLIICTEZENANTYT. ZOEE, fak
B0 FRMER EO BRI T — 2 2R DTN 525K I LTRBEET.

2L, EXLIZONWTIIRDO L S ITRETE £ T

K& City ={4,B,C,X.Y,Z}

I PWheat, ,i € City, j € City

UWheat, ,i € City, j € City

upper; ,i € City, j € City

PWheat _cost, ,i € City, j € City

UWheat _cost, ,i € City, j € City

PWheat _supply, ,i € City

UWheat _supply, ,i € City

2 e

LB ~DRU D
TN DI
imbI~DH EAH
D/INER Dk

1D ~DifERED
BB

1735 5 ~DHfIED K
B H DN
F¥ 1kg HT-V O
H

1735 5 ~DHfED K
(NaYIEVIRPA

5 EAMHDIINER
1kg H7=0 OEH

i TONRUHDINE
By 1kg OWAR L
HEDZE

i TOHEALHDAN
W 1kg OFAREE
VRO E

F i BE%L z z (PWheat _cost,. - PWheat,; + UWheat _cost, - UWheat,)

(F/IMb) JjeCity ieCity

iESES LS C e
PWheat,; + UWheat, <upper,,Vi, j € City

ij?

Z PWheat,, — Z PWheat,,

ieCity JjeCity

= PWheat _supply, ,Vk € City

13D § O ED
FIR

BHIETONUHD
TN R D% B
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Z UWheat,, — Z UWheat,, KHETD D EAH

ieCity JjeCity
=UWheat _supply, ,Vk € City DN O i B

N2 NE=37iN A

0 < PWheat,,V1i, j € City XU DN R O

‘ BEREOIEAHK

L e

0 <UWheat;, Vi, j € City o LMD O
‘ kR D IR

S

IMPLE CililR T A LD L IR, KIFEDOHL D LV fRIZ/ > TWD Z ENGhD £9.

/IO DES
Set City;

il

Element i (set=City),]J(set=City),k(set=City);

/I EBOES

Variable PWheat (name=" 3> HO/NEHROEIEL", index=(1,7));

Variable UWheat (name="9 & AMD/NEROEIEE", index=(1i,73));
[//NTA—=FDES

Parameter upper (name="EiXfED EfR", index=(1i,73));

Parameter PWheat cost (name="/ VHO/NEHOEEEM", index=(i,73));
Parameter UWheat cost (name="9 EAMD/NEHOEXEEM", index=(i,73));
Parameter PWheat supply (name="PWheat supply",index=k);

Parameter UWheat supply (name=" UWheat supply", index=k);

// BRIBR O ES

Objective total_cost(namez"%ﬁﬁﬁ%%%",type:minimize);

total cost=sum(PWheat cost[i,j]*PWheat[i,]]+UWheat cost[i,J]*UlWhe
atli,j1,(i,3));

/ /W@y — b & Ok RO BIR

PWheat[i, j]+UWheat[i, J]<=upper[i,]j]l;

/ /23 OB % Pl

sum (PWheat [i, k], 1) -sum(PWheat[k,j],j)== PWheat supplylk];
/19 ENRONERNZ BT S BRAFR

sum (UWheat [i, k], 1)-sum(UWheat[k,j],j)== UWheat supplylk];
/ 1 FEAHIK

PWheat[i,j]1>=0;
UWheat[i,3]>=0;
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728, FHTHRHTITIRD 3 DD csv 7 7 A /b (kD LR - SO OmEER - 5
ENVRONEHOEEER) & 120D dat 7 7 A /L (Pheat supply 33 X U'UWheat supply)

52 ET.

U ONEROEEEM, A, B, C,X,Y, 2
A,0,0,4,0,11,0

B,6,0,11,0,0,0

c,0,0,0,0,9,0

X,12,10,0,0,0,0

Y,0,0,0,0,0,0

2,0,0,0,0,0,0

ks LR, A,B,C,X,Y, 2
A,0,0,18,0,3,0
B,3,0,10,0,0,0
c,0,0,0,0,10,15
X,15,12,0,0,0,0
Y,0,0,0,0,0,0
2,0,0,0,0,0,0

5 EAHDNEROmEEM, A, B,C,X, Y, 2
A,0,0,5,0,0,0

B,7,0,9,0,0,0

c,0,0,0,0,0,5

X,11,12,0,0,0,0

Y,0,0,0,0,0,0

2,0,0,0,0,0,0

PWheat supply=[A]O0 [B]O [C]O
[X1-8 [Y]8 [Z]O;

UWheat supply=[A]O0 [B]O [C]O

[X]1-13 [Y]O0 [Z2]13;

%I, ZOFBEIZOWT Y, Graph 22 SIMPLE TORBEZLL FIRL TR E £
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//Graph (T2 ES

Graph g(name="network");

Element i (set=g.nodes);

Element e (set=g.arcs);

Element eout (set=out(g,i));

Element ein(set=in(g,1i));

/I EBOEES

Variable PWheat (name=" 2 mE D/ HO/NER O#ERE", index=g.arcs) ;
Variable UWheat (name="2 MDD > EAHO/NEH OER", index=g.arcs) ;
[/NTA—=FDES

Parameter supply PWheat (name="supply PWheat", index=g.nodes);
Parameter supply UWheat (name="supply UWheat", index=g.nodes);
Parameter upper_flow(name:"%ﬁ£§%¢1t5 ", index=g.arcs);

Parameter cost PWheat (name="/ UM O/NEHOEEEM", index=g.arcs) ;
Parameter cost UWheat (name="9 &AMD/NEHOEEM", index=g.arcs) ;
/¥l Dfe/ME,

Objective total_cost(namez"ﬁﬁﬁﬁ%%%",type:minimize);

total cost=sum(cost PWheat[e] *PWheat [e]+cost UWheat [e] *UWheat[e],e);
/ /R R B D iR S

PWheat [e]+ UWheat[e]<=upper flowl[e];

sum (PWheat [ein],ein) -sum (PWheat [eout], eout)==supply PWheat[i];
sum (UWheat [ein], ein) -sum(UWheat [eout], eout)==supply UWheat[i];
0<=PWheat[e];

0<=UWheat[e];

/K UIRA 9%

solve () ;

simple printf ("$s MH %s ~OlkE : NUHO/NER %d kg 9 EARO/NER %
kg¥n", e, PWheat[e], UWheatl[e]);

total cost.val.print();

EITEH IR DT — 2 7 7 A VB 52 £
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network.nodes=X A B C Y Z;

network.arcs=X,A X,B A,C A,Y B,A B,C C,Y C,Z;

supply PWheat=[X]-8 [A]0 [B]O [C]O [Y]8 [Z]0;

supply UWheat=[X]-13 [A]O0 [B]O [C]O [Y]O0 [Z]13;

ks D ER=[X,A115 [X,B]12 [A,C]18 [A,Y]3 [B,A]3 [B,C]10 [C,Y]10
[C,Z]15;

R ONEB OIS f=(x,A]12 [X,B]10 [A,C]l4 [A,Y]11 [B,Al6 [B,C]11
[C,Y]9 [C,z]0;

5 EARDNER Ok =(x,A111 [X,B]12 [A,C]5 [A,Y]0 [B,A]7 [B,C]9
[C,Y]0 [C,Z]5;

TOETFAEFETULERERENLD, RORD L H I HONERE 5 8 O/NER &tk
HERBETHY ZDOL XD ERIT 494 THDHZ ENID FT.

R R DINER OiERE 5 EAMRDINEROEERE
3 0
QP ) @(\ ()
41047392 4307392 . 10.882608 10:392608
(x) 3 © ) 0 ©
0 13
3.82608 2.10N392
.892608 .107392

® @

@)
)
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5.9 p AT 47 ERE

MR % & OHRICELE T 5 & il 72 0 7% KD 2 i B R, AR e SlsH &
WET. fRECEMEOT G, ZOHIT p AT 47 VEE, ROET p ¥ —EE
MY BEFEd. 28, £F2— N 7V TESEHASIIEEZ AT 28 (5% [FEEA LI
VFET) THY SHITHRZEE TS Z ENFAEER A THLHD LIELET.

FT, AT AT UZOWTHALET. AT 47 Vv EIIETEAD DI 2Bl E Lo s (5
Bk Thesk A EFEOET) ~ORBBEIFEE ORI Z RN T 5802 LT, Z2LT, TOAT
AT ERODDBEDOZ EHAT 47 UREEMOET. ok, —RIITEOREOFENS 5
DINEFRER T LR FT O CTHEAMN X ORBIIEMA F/NZT 52 L2 7. £z, i
a1 EATCIERL p EFTICERE T2 R RGEICp AT 4 7 U EE O ET.

()

HHEEZ, AL FHETO 6 TOFND 2 DOWICH T A= hE2HIELE D
EEZTHET. ZORF, HIEHE CORBEIRREA KNI 2720 Eolic s
THERWTLXL 2. 28, EMOANDTETORDOLIIZ/R>TWET. £/, 2
MHOEHHIA TORD X 512> TnET. 72720, E#EHITh W0y 2 ZMR o
B OER T 2 #R L7 & & OREHEHEZRA L £

#hri A
A 800
B i1 550
c i 780
D ifi 600
E i 1020
Fifi 360

F9, COMETIZIERTICH LT A= b2 HIET 200 E ) NERBITEEBIMLETHDL &
NoNY £9. UL, 2T THESEHFNLL ELHOHEMN WO NEZ RO HZLERH Y,
B RITR>TLEWVWET. F2C, & L I2OWTHEH § ICERST 2548 1, &9 TRY

BRIT0ZMD & 97 0-1 28 x, ZEALET. ok, x, = ORI A 1 1273 F &

JEL, x, =0 ORFIIHE L &V ) g LE T
WIZ, ISR ONTEZX THNEET. LIFERAT2L DI, x, 13801 1 ITHIET 508
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HSMERLTVET. ZOBBTE 2 BHICHIELETOT, D x, 132 ThILERDY %

I F£72, FEHICOWTEW DT /)— MIBESy LT e F5 A (FEREEOSAITIIE

BIZELODEBERT A L0 F9). X; ERAWCHRETHE, & i G:Ob\“(Zxﬁ M1
J

THHENI Z LT ET. HEIS, SDOFETTEHE L TWARWETICE S SN TLED

MM D Y ET. CREBCTDICE, X, =00BAICY, =1 £ o THNT RN E S
RAMBLETT. BVHAD L, x, lEx, L) REVEE L BRVEND ZLIZR Y ET. &

ST, NCERT L x; <x,; LRV ET. 2L, ZOHIKIRER=j OBRAICITERER T,

i JOBEDOHRTHITHD ZEITIEELTIEE0.
HIOBEU, EAMNZORBEEHE WS 2Lz 3. 7, Wil i »oHl 5 ~08

BT X, =l OBRICOHRBEST DMERH Y . KoT, £F 21 1,5 HOEHEL x, O

FEEROET. TLTC, JI2O20TE LD ZETET 1 b OERR LOBENREENS O E
T ELT, ZOBBEMICEATHL ANEZETHDOEL 2L THIM 1 PODEREDIT
BEEEZ 5 %9, BAL SO0 -BBIEME 2 TOMHICONTRD, Mz 52 L THREK
Th 2 EATEORBEEHE 720 F3. 2o, MLV 2 FHHOEHITXKOEROBY (2725
ZENSINY ET

AT Bfi Cifi D ETfi F
ATH 0 7 2 13 19 17
BT 7 0 8 6 12 10
Ci 2 8 0 14 20 18
DTfi 13 6 14 0 7 4
Efi 19 12 20 7 0 3
Fi 17 10 18 4 3 0
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UboZétz:lwd s, ROLIIZEMETEET.

0-1 B Xaa>Xup>Xuc>Xap>Xug>Xar>Xpa>Xpp>XpcsXpps> XpesXprsXeqs Xep>Xeo>Xeps Xees>Xer»

Xp4>XpB>XpcsXppsXpesXprsXpas Xep>Xec> Xep s Xees Xer s Xpa> Xeps Xpc s Xeps X s Xpr

0 F72iT 1 2L DHIET 200 L bITVHIEHNIT E 2722002 £ TEK

H( & Efjk 800(7x,,, +2x . +13x,, +19x,, +17x,,) BT S BB
fe/

+550(7x,, +8xy. +6x,, +12x,, +10x,,)
+780(2x,, +8x 5 +14x,, +20x,, +18x,,)
+600(13x,, +6x,, +14x,. +7x,, +4x,,)
+1020(19x,, +12x,, +20x,. + 7x,, +3x,,)
+360(17x,, +10x,, +18x,. +4x,, +3x,;)

BIRIGIE X+ X + X +Xpp +Xpp + X =2 2 FHIC S
Xyt X g+ X o+ X,y +X,,+x, =1 AT 1 TR
Xpy+Xpp+Xpo+Xpp +Xp, +Xp =1 B ild 1 fFTIZA S
Xey+Xpp +Xoo +Xop X X =1 C mild 1 EETIC AL
Xpy FXpp +Xpe +Xpp +Xpp +Xpp =1 D il 1 ERTIC AL S
Xpy+Xpp +Xpo +Xpp + X + X =1 E ild 1 @ETCh s
Xpy +Xpp + Xpo + Xppy + X + X =1 F il 1 & il s

Xyp S XppsXye SXeesXyp S XppsXyp S Xpps X yp S X,

Xpg S X405 Xpc S Xees Xpp S Xppo Xy S Xy Xpp < X,
Xeg S X5 Xcp S XppsXep S XppXep S X, Xop S Xpps

Xpa S X040 Xpp S Xy Xpe S Xees Xpp S Xy Xpp < Xpps
Xpg SX 405X S Xppo Xpe S Xees Xpp S Xpp o Xpp < Xppe,
Xpg SX 45 Xpp S Xpps Xpe S XeosXpp S Xppys Xpp S X

HE LTV 288 IZBE Sy

ZOREREZDFEFE SIMPLE Ttk 5 RO X H 12720 £
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/I EBDES

IntegerVariable

AA(
X AD(type:binary ,X_AE (type=binary), x AF (type=binary),
X BA (type=binary),x
x BD(type=binary),x
x CA(type=binary),x |
x_ CD(
x DA (type=binary),x
x DD(type=binary),x D
x_EA (type=binary),x
x_ED(type=binary),x
x FA(type=binary),x F

x_FD(type=binary),x FE(type=binary),x FF(type=binary);
/| EHA & BB O/ IME

type=binary), x

)
)
)
)
)
)
)
)
)
)
)
)

)

( )
x BB (type=binary),x BC
X BE (type=binary),x BF
CB(type=binary),x CC
x CE (type=binary),x CF
x DB (type=binary),x DC
E (type=binary), x DF
x EB(type=binary),x EC
x EE (type=binary),x EF
B (type=binary),x FC

( )

type=binary),x AB(type=binary),x AC(type=binary),

Objective total distance (type=minimize);

total distance=800* (7*x AB+2*x AC+13*x AD+19*x AE+17*x AF)

+550* (7*x BA+8*x BC+6*x BD+12*x BE+10*x BF)

type=binary),

(
(
(
(
(
(
(
(
(
(type=binary),
(

type=binary),
type=binary),
type=binary),
type=binary),
type=binary),
type=binary),
type=binary),

)
)
)
)
)
)
)
)
)
)
)
)

+780% (2%*x_CA+8*x CB+14*x CD+20*x_CE+18*x CF)

+600* (13*x DA+6*x DB+14*x DC+7*x DE+4*x DF)

+1020* (19*x EA+12*x EB+20*x EC+7*x ED+3*x EF)
+360* (17*x FA+10*x FB+18*x FC+4*x FD+3*x FE);

// 2 HBH

WZHET 5

X AA+x BB+x CC+x DD+x EE+x FF==
/1 BET 2B %
X AA+x AB+x AC+x AD+x AE+x AF==1;
X BA+x BB+x BC+x BD+x BE+x BF==1;

X CA+x CB+x CC+x CD+x CE+x CF==1;

X DA+x DB+x DC+x DD+x DE+x DF==1;
X EA+x EB+x EC+x ED+x EE+x EF==1;

X FA+x FB+x FC+x FD+x FE+x FF==1;
//HE U7 W3 BL oy L Ze

X AB<=x BB;
X BA<=x AA;
x CA<=x AA;
X DA<=x AA;
X EA<=x AA;
X FA<=x AA;

X AC<=x CC;
x BC<=x CC;
x CB<=x BB;
x DB<=x BB;
x_ EB<=x BB;
x FB<=x BB;

X AD<=x DD;
x BD<=x DD;
x CD<=x DD;
x DC<=x CC;
x EC<=x CC;
X FC<=x CC;

X AE<=x EE;
X BE<=x EE;
x CE<=x EE;
x DE<=x EE;
x ED<=x DD;
x FD<=x DD;

X AF<=x FF;
X BF<=x FF;
x CF<=x FF;
X DF<=x FF;
x EF<=x FF;
X FE<=x EE;
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L TAT, ZORIB T LT OBNE X T GEICFLR N KRE TH 5 72 & OB B TP TIE
HVFEFA. EZT, ETATZ7ANERHNLRLEDIZL T ZEICLET. 20D,
KT — B ETEBRIMENOEADBERHY ET. 22T, AN LBHHCBET 57— 4 %
F—=H T AININSH525Z LI LET. ZOK, BEaRT —HICHIETE B X )T OES
EVIHOMEAEEEALTRBEEY. 758, Ebic oV Tk X HIcEEZEEET.

H£E City={4,B,C,D,E, F} Nk s

x...i e City, j € City 0 F/-T1 2EHHET5D
i )

0-1 4% ML END DR
TR
EH distance;,i € City, j € City BT 1 DAL 5 £ TORRRE
population, i € City i o A0
B Y B %
” z population, - z (distance;; - x;;) BN E B ERAE
B/ ML) i<City jeCity,i ) o
o ;y % =2 2 HRTI HUE
2, % =1,V¥ieCit ST 1 BT RS
jeCity
X, < x;,Vi, j € City,i # j HUE LT 288 Bl sy

ERoOXE SIMPLE TRk T2 &, kDX T/ £9. 728, NUOPT CTOFEITHHZIIHRH
DEEGD BRI RBERIIT —F 77 ANV BEMICE L ET. £72, simple printf ()
EROHETH T OREFRTHLIICTRLE L.
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[/ BHOREDES

Set City;

Element i (set=City), J(set=City), k(set=City);

[//NT A—=FDES

Parameter distance (name="2 #BiHIOERE", index=(1,73));
Parameter population (name="#{H DO AHL", index=1) ;

/I EBOEES

IntegerVariable x(index=(i,j), type=binary);

// BRIBR O ES

Objective total_distance(name:"%ﬁigim%%ﬁ",type:minimize);

total distance=sum(population[i]*sum(distance[i,j]*x[i,]], (J,1!=]

)) 1)

/ /RIS
sum(x [k, k], k)==2;
sum(x[1i,3],])==1;
x[i,k]<=x[k,k],i!=k;
//REELHIES 288 A2 9%
solve () ;

simple printf ("$s WIZHIET 5. ¥n", k,x[k, k] .val==1);

E, FATHEICKRD 2 HHROER AR T csv 7740 () EEHDOAOEFET dat 7 7
AN Ch) #5x2F7.

2 #RiR O #ERE, A, B, C, D, E, F o NA=
A,0,7,2,13,19,17 ["A"]800
B,7,0,8,6,12,10 ["B"]1550
c,2,8,0,14,20,18 ["C"]780
D,13,6,14,0,7,4 ["D"]1600
E,19,12,20,7,0,3 ["E"]1020
F,17,10,18,4,3,0 ["F"]360;

ZOETNEFRTTDHLEROFRPESN, AHE EFICHETD LRV L3y £7

"AT IS HIET .
"E" HICHIET .
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5.10 p V¥ —E

RIED p AT 4 7 U, FEREMRAORO (EAfE) WBEERZR/NNCT S &
W) B TIEL N T L. 2072, TEED bRk A £ TONYLH B 8RR 4 i/ M
T 25X ifscE £, L L, MOPICTEE A & Miek Ao B2 O DA
DENREENTODARENRHY 7. 20K, ZOEHTHRY p Br&—MEE, (EAfFX)
BEIEEEO G K E VAR DR EZEL WL D ICHELZ T AMEE D Z LN TEET.

ZIT, B LiEmbEWVWFERNDO (EAE) A /NI T D R0 Z & T,
COEERDHMEDO Z LA A —RIEEVWWET. E72, p EANCHRARLE T D X 5 22
BT p B —REE Y, HEO XD R EZEET DL O RGN bnThET.

(f7)

HHEEX ATPDLFHETO 6 TOHFNS 2 DOWHIZH 2T /= hE2HEL LD
EEZTCWET. ZOK, B HEE TOREMS E BB i KE A /M T
HIDIIXEOHICHIET 2 ERBWTL LI H. B, EHOANITETFTORDO LI
o TWEY. £z, 2 HHOBEEHIA FTORO LI TWET. 2k, EHEHEIT
TV 2 FRTT O BEBE I OFL T 288 L7z & & ORI 28 L £

#hri A
A 800
B i1 550
c i 780
D ifi 600
E i 1020
Fifi 360

RS OFIE & OFEMT H BB OES 72T T, 209, B OB TOER & #HKStc
ONWTIHXZOBETHLFOEEHAL T O TEHEMITAE 22 L T &V,
HHIBIELZ W TIE, i b i F CO R EBEFEREOR KE L WD Z L1272 £9

Y, 1 D OHE § FTOEAMNSBBHMLZ RO T, iy, =1 ORFICERE RO

LOTIND i-3 WOMEE, 1 OARZLTx, ® 3 22T EDELLOLRY ET. I,

i=j ORI ZORIIFIC 01220 ETOTEHREITITZDRWVWI LITLET. KIZ, ARIDO X
IRI =y I AREOERETO—2DT /=y 7 E LTER v #HICEALET. Z0
BE, BEAMEBEEHSZLZN v LT TH DL L0 IHIREZINZ 2 2 LT v ICEAT &
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FIEHE DR AKME L WV ) BIREF-ED LN TEET. Ko T, 28 v B HEMBEKE Y

=7

DLEDZ &b, koL oCERLTE 1

0-1 &%

TEEAEL

ERNONEE -
(e ME)

L SES L

Xaa>Xup>Xuc>Xap>Xug>Xar>Xpa>Xpp>XpcsXpps>XpesXprsXeq> Xep>Xeo>*eps Xees>Xer»

Xp4>XpB>XpcsXppsXpesXprsXpas Xep>Xec> Xep s Xees Xer s Xpa> Xeps Xpcs Xeps X s Xpr
0F7IT1 2 LEAHIETEZONEHRBITWVHIEHITIE Z 202 RTEEK
v AT X BB EREE D i R E

<

H A & BB RO fe KME

v=800x7x,,,v=800x2x,.,v=>800x13x,,,v>800x19x,,,v>800x17x,,.,
v2550x7x,,,v=550x8x,.,v=550x6x,,,v=550x12x,,,v>550x10x,,,
v=T780x2x.,,v=T780x8x.,,v=780x14x,,,v=780x20x.,,v=780x18x.,
v=600x13x,,,v=600x6x,,,v=600x14x,.,v>600x7x,,,v=>600x4x,,,
v>1020x19x,,,v =>1020x12x,,,v >1020x20x,.,v >1020x 7x,,,v >21020x3x,,,
v>360x17x,,,v=360x10x,,,v>360x18x,.,v=>360x4x,,,v>360x3x,,

B BB REEE T A R A B A 2

Xyt Xpp tXoo +Xpp +Xpp +Xpp =2 2 H I HE

Xyt X g+ X ot X, +X,,+x, =1 AT 1 EHATICAL
Xpy+Xpp+Xpo+Xpp +Xp, +Xp =1 B ild 1 fiETIZA S
Xey+Xpp +Xoo +Xop X X =1 C mild 1 EETIC AL
Xpy FXpp +Xpe +Xpp +Xpp +Xpp =1 D il 1 EETIC AL
Xpy+Xpp +Xpo +Xpp + X + X =1 E ild 1 @ETCh s
Xpy +Xpp + Xpo + Xpp + X + X =1 Fiid 1 &R AL

Xyp S Xpgs Xyo SXeos X yp S Xpp s Xyp S Xppy X yp S Xppe,
Xpy S X140 Xpe S XeesXgp S Xppy Xpp S Xpp, Xgp S Xpp,
Xea S X440 Xep S Xy Xep S Xppy Xep S Xppy Xop S Xpps
Xpy S X445 Xpp S Xpp, Xpe S Xees Xpp S Xpp, Xpp S X,
Xy S X440 Xpp S Xy Xpe S Xoos Xpp S Xpp s Xgp S Xpp,
Xpy S X440 Xpp S Xy Xpe S Xeos Xpp S Xpp s Xpp S X

HUE LT 2 EB T By

ZOHER%E SIMPLE CRtld 35 ERD X H 12720 9.
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/I EBDES

IntegerVariable

x AD(type=binary),x AE (type=binary),x AF (type=binary),

AA( ) )

( ) ( )
X BA(type=binary),x BB(type=binary),x BC
x BD(type=binary),x BE (type=binary),x BF
x CA(type=binary),x CB(type=binary),x CC
x CD(type=binary),x CE (type=binary),x CF
x DA (type=binary),x DB(type=binary),x DC
x DD (type=binary),x DE (type=binary),x DF
x_ EA (type=binary),x EB(type=binary),x EC
x_ED(type=binary),x EE (type=binary),x EF
x FA(type=binary),x FB(type=binary),x FC

( ) ( )

x_FD(type=binary),x FE(type=binary),x FF(type=binary);

Variable v;

/ | B AT E BB ERE D e RAE D Re/ME

type=binary),x AB(type=binary),x AC(type=binary),

Objective max distance (type=minimize) ;

max distance=v;
v>=800*7*x AB;

v>=800*17*x AF;
v>=550*12*x BE;
v>=780*14*x CD; v>=780*20*x CE;

v>=600*6*x DB; v>=600*14*x DC;

v>=1020*19*x EA;v>=1020*12*x EB;
v>=1020*3*x EF; v>=360*17*x FA;

v>=360*4*x FD; v>=360*3*x FE;

/ /s L BLAT I BT D RIS

X AA+x BB+x CC+x DD+x EE+x FF==2;

v>=800*2*x AC;
v>=550*7*x BA;
v>=550*10*x BF;

X AA+x AB+x AC+x AD+x AE+x AF==1;
X BA+x BB+x BC+x BD+x BE+x BF==1;
X CA+x CB+x CC+x CD+x CE+x CF==1;
X DA+x DB+x DC+x DD+x DE+x DF==1;
X EA+x EB+x EC+x ED+x EE+x EF==1;
X FA+x FB+x FC+x FD+x FE+x FF==1;

X AB<=x BB; x AC<=x CC; x AD<=x DD;
X BA<=x AA; x BC<=x CC; x BD<=x DD;
x CA<=x AA; x CB<=x BB; x CD<=x DD;
x DA<=x AA; x DB<=x BB; x DC<=x CC;
x EA<=x AA; x EB<=x BB; x EC<=x CC;
x FA<=x AA; x FB<=x BB; x FC<=x CC;

v>=800*13*x AD;
v>=550*8*x BC;
v>=T780*2*x CA;
v>=780*18*x CF;
v>=600*7*x DE;
v>=1020*20*x EC;
v>=360*10*x FB;

X AE<=x EE;
X BE<=x EE;
x CE<=x EE;
x DE<=x EE;
x ED<=x DD;
x FD<=x DD;

(
(
(
(
(
(
(
(
(
(
(

)

)

type=binary),
type=binary),
type=binary),
type=binary),
type=binary),
type=binary),
type=binary),
type=binary),
type=binary),
)

v>=800*19*x AE;
v>=550*6*x BD;
v>=780*8*x CB;
v>=600*13*x DA;
v>=600*4*x DF;
v>=1020*7*x ED;
v>=360*18*x FC;

X AF<=x FF;
X BF<=x FF;
x CF<=x FF;
X DF<=x FF;
x EF<=x FF;
X FE<=x EE;
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ZOFEETIHEREDHVIZWTTOT, Hifi&FERIC SIMPLE TORL % iR H DIz L
T ZEIZLET. 2ok, EXMBIZONWTIRHKRO L > Rt DIc LET.

o City={4,B,C,D,E,F} i DS

0FIT1Z2 L DHIETHOMNE R BIEW

0-1 =¥ x,,ieCity,jeCity
- g HUEHIT & 2 72 DB 258

AV I & BB PR O o E
e distance;,i € City, j € City BT i 2N DAERTHT § F TORERE
population,,i € City TR OYN|
B A B %%
o A X B B
(/M)
i SESEE

v 2 population, - distance; - x,, V1, j € City,i # j

B HT & BENEEE R R A B R 20

2, % =2 2 TS HH

ieCity

z x; =1,Vie City

jeCity

FEHIX 1 BT ECSy

HiE L TW 2 A8 2 Loy
Xy S Xy

Vi, jeCCity,i # j
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I 5L, SIMPLE Tk D & 5 iR s0 iz 72 v £9.

[/ BHOREDES

Set City;

Element i (set=City),]J(set=City),k(set=City);
[//NT A—=FDES

Parameter distance (name=" 2 #iifHOMHHE", index=(i,7));
Parameter population (name="#{H DO AHL", index=1) ;
/I EBOEES

IntegerVariable x(index=(i,j), type=binary);
Variable v;

// BRIBR O ES

Objective max distance (type=minimize);

max distance=v;

/ /RIS

v>=population[i] *distance[i,J]*x[1i,]];
sum(x [k, k], k)==2;

sum(x[i,j1,3)==1;

x[i,k]<=x[k,k],i!=k;

//REELHIES 288 A2 9%

solve () ;

simple printf ("$s MICHET 5. ¥n", k,x[k,k].val==1);

FATT HERCIE, AiEiOBIEE FERICRO 2 BT OEBEZ RS csv 77 A (f8) L &HD
MOANAOEET dat 77 AV (F) 252 F7.

2 &8 iMoo, A, B, C, D, E, F o NA=
A,0,7,2,13,19,17 ["A"]800
B,7,0,8,6,12,10 ["B"]1550
c,2,8,0,14,20,18 ["C"]1780
D,13,6,14,0,7,4 ["D"]1600
E,19,12,20,7,0,3 ["E"]1020
F,17,10,18,4,3,0 ["F"]360;

COETNEFRITTHE, FIfID p AT 47 REOBFORER 1382, aThe FllicH
JETAHEBWZ ENbY F9.
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5.11 B4 HRE

Y IREITEE L K OEBITFIA SN TWET. Z 2 TIREARNZ2ERYEEOFIEA Y FT,
BYMEOESULDOT 7 =7, FT O], KRBT D7 e —FEa2r L E
7.

5.11.1 BUMEL X
BIYMEE T, 5 A OEFEEZES B OBEFROLENICE Y B CHENERET HRBETT.

£4 A =& B

el

a1 o.:.::::' Oo.ooooo-o... Py .'.7
Tteas ‘-..-.. Jeot' I XTI T PR
.o.o.'f..: ...0 ..0000.0'....,

7o, FIUMEEI~AB MO LMBICESRA LI LN TEET. ERRoN%E, ~2AH &M
WHA A=V TRTLELUTORD LS IZ20 £
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al a2 a3
bl O
b2 O
b3
b4 O

ELRYRIEIT~ 2RO T ON— LV EFHIFISEL LTEHE 2D Z ko T, % oREIC ST
HZERMNMEITHI ZENTEXET. ERYREOISAEIE LT, HIZIZUTOLONHY F7.

+ NBRCERME

¢ VT MR TV a—Y U TRE
* PBCHLET

¢« AT Y 2= 7PERE
o ~—ov 7 U M) —REME

5.11.2 FERER~ AEDE Y

ZIZTIEHET, ~RAAEZHEOATETOREEYE 2 TVWE £T.

(f51)/8)
AXADZAARHDET. ZOTRIAEEI VO TT D, STOHFIZE LT
FOEN2OZRDEIHICEHBELEYT. STEOLICETIEREWVWTL X 90
1 (2|3 |4

w [N
¥V

Rz 2 @4 ]

ZoOMEEZERILT D00, 0-1 BEAEFAWVWALERHY 3. ZORMEOBELUTD
DX Iz, <Akt LT 0-1 BEAEISSEET.
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x11 | x12 | x13 | X14

x21 | X22 | x23 | X24

x31 | x32 | x33 | X34

S olw [ e

x41 | x42 | x43 | X44

ERALZTDELUTOL ST/ FF.

0-1 %%k Xp1 X125 %13, Xig ZRENDOY ACHEEL RO 1 BhRN
Xo15 X055 X935 Xy it o .
X315 X335 X335 X34

Xars Xaz> Xg3> Xyy

SRRl = ORI X A A B2
il 2t Xt X, x5 +x,=2 14TH 2RI Rz & X I2H % 2 HfEL
Xy FXgy + X3 + Xy =2 24T H A REIC L= & X ITH % 2 i<
X+ Xy + Xg3 + X5, =2 34T H EZREIC R & X ITH % 2 i<
X+ X+ X5+ X =2 A1TH ZREIC L7z & =A% 2 DfE<
Xy + Xy + X, 42y, =2 138 2R & &ica %z 2 oE<
Xpp Xy + X5y +Xy, =2 2HH EMEUZ R & X l2a%E 2 0E<
Xp3 + Xy +Xg3 + X, =2 SHIHEMEUZ R & Xl2a%E 2 0E<
Xpg Xy + X5y + Xy =2 45| H ZREC R L ZITha%E 2 OfE<
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ERXYbL L7 R % SIMPLE

TRIRTBLUTOL YT £

IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

x 12
X 22
x 32
x 42

x 11
x 21
x 31
x 41

+ + o+ o+
+ + o+ o+

x 11
x 12
x 13
x 14

x 21
X 22
x 23
x 24

+ + o+ o+
+ + o+ o+

solve () ;

simple printf ("%

"

o\

simple printf

o\

simple printf ("

(
(
(
(

simple printf ("%

X_
X_
X_

X_

X_
X_
X_

X_

// LTI AT

x 11 (type = binary);

x 21 (type = binary);

x 31 (type = binary);

x 41 (type = binary);

x 12 (type = binary);

X 22 (type = binary);

X 32 (type = binary);

x 42 (type = binary);

x 13 (type = binary);

X 23 (type = binary);

x 33 (type = binary);

x 43 (type = binary);

x 14 (type = binary);

X 24 (type = binary);

x 34 (type = binary);

x 44 (type = binary);

13 + x 14 == 2;

23 + x 24 == 2;

33 + x 34 == 2;

43 + x 44 == 2;

31 + x 41 == 2;

32 + x 42 == 2;

33 + x 43 == 2;

34 + x 44 == 2;

=74 AN

d %d %d %d¥n",x 11,x 12,x 13,x 14
d %d %d %d¥n",x 21,x 22,x 23,x 24
d %d %d %d¥n",x 31,x 32,x 33,x 34
d %d %d %d¥n",x 41,x 42,x 43,x 44

’
’

’

’

)
)
)
)

ZDET /L% NUOPT TEITT S &, H&EIC
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o - P O
= O O =
P = O O

o O B

CWIOFTRNEIN, ZOFEOEZ 2R TEET. FOMRICH _EIr T oanEBEWNWTH D
(1 LEFRENTND) OBSHD ET.
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ST, WICZOMEE SIMPLE OINFEHREZHAWTET ML L TAEYT. EXYITLLTO X
HCEHELET.

%a 1=11,2,3,4} 17
J=11,2,3,4 7
0-1 2% xnicljed ~ A, )ICAEEL R DIE Y, =1, BRI
Ex; =0L%5%.
H Bk Z ORI IE HRBIEIE 2
LESES LS _ - BH J IR L TR E 2 0fES
w le.i =2,VjeJ
inf =2.Viel FAT I OIIMEC R & EiTaE 2 o<
J

WTEHNDZLicky, UTOX)ICHBICET Vit T2 2 ¢ N T ET.

Set I = "1 2 3 4";
Set J = "1 2 3 4";
Element i(set = I);

Element j(set = J);

IntegerVariable x(type = binary,index = (i,3));
Sum(x[irj]ri) == 2;
sum(x[i,31,3) == 2;

/) BRI o7 w75 A

solve () ;

simple printf("%d %d %d %d¥n",
x[1,31,x[1,J+1],x[1,3+2],x[1,3+3],3 == 1);




5.11.3 {EFEI Y MRE
T, EFEAEANCIRLILLED Y CHMEERY L ET. RoOBIEEE 2 FT.
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(BIRE) TZ2k) TERE) TéaAR) TuA) MR o 5 NCHEFEZEID Y TET. (5
TR T TVo4Th ) 3 T2AC) TEH L) [RR) AR @ 8 o
TT. HEABEFITED B THIZIEZ R MRPNY, ZHUIMEAN - EFITEZ > TRFED
F9. F, FEANTENENOAFICH L TRBERH D, BEENEWIEE T A MR
DINDERRHY £F. UTIFREEE aX N2 E L Db DTT.

AR LT e JR TS LA 50
P -1 3 -2 3 -4
B 5 -2 3 -4 5
LUFTH |0 3 -2 3 -1
FETE -3 -1 1 1 2
THET |1 -1 3 1 -1
L -1 -1 1 0 2
R 2 -2 2 -3 4
LA Z 5 -2 0 1 5
2 A LT e JR TS LA 50
P 570 1400 520 1410 450
B 1800 1000 1700 1050 2300
LTS | 800 1500 500 1500 600
L 500 600 1000 1000 1200
ZHEET | 800 600 1200 800 600
L 600 600 800 700 1300
R 1200 500 1200 500 1300
AR 1500 1000 1200 1200 1500

F7z, UTORESFLRL TIWITEHA.

FNCEIVIEDEFIE, HKRKT3DETETD.

M) el TLVodTs ) bRl MEiAZ ) 132 A&2HI0 4TS,

() TTAEET) TEH L) 131 AEEID 4TS,

() TEE B0 ADHS 5.

FHEFIZBN T, EFLZ YT DI ANORMEONEZ, TOHEOI F VT 4 —LT 5.
¢ FHFEOI AV T 4 —IFAIZR S TV T e,

*

*

*

*

*

ZDEE, aAMDEHER/NITDHEIREIV Y THEZRD TR IV,
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CORE LM OME L AT FO L SR~ 2 BIC0O% S BREE LTELSH 2 ERT

xFET.
g | ek AR A |
&N, BE, 5 e
}j:l?, a:Ob\TGj E% ) > E1 o LH I
BK1-SOFT P R E g
L 22O 2 s -~ OR— o7 2-Db 5.
% 3
2, L
ZHEET
HHL
b
. W 77 e, O
fiA % Ayie o Ba
K305,

— =
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UbZBFEZT, UTOLIIZENET 52 &nTEET.

£

0-1 &%

H RIBI%K
(e ME)

L SES L

JOB= (7%, [k, V2ih, 3k, THET, BHL, @R, A%
ftHEOES
PEOPLE= {Zjt§, 1eik, #K, WA, i)

ANDEE
tFEj2z ANplCHDETD BT
X,,,J €JOB,p e PEOPLE x, =1, ToThabEx, =0 L7
%)
cost,,, j € JOB, p € PEOPLE TEFEj 2N p IV ETOEEDa X b

Jyukuren , j € JOB,p e PEOPLE {14 j & A\ p 737 9 BrROBHL
Zcos% XXjp = 2 N DR
j.p

Dox, =2 Vje (BE BE VUL, R (A
P

Mg EE) TVoi b kR AR 32 A28 Y TS,
Dx,=1Vje (BE IHHET, HHL)

P

(R TZA8T) TEHL) X1 A28 4T,

zx <3,Vp e PEOPLE B NITIE, K3 OFETOHFELEY Y
jp — 7?
J THZEMWTED

ijukuren]p xx,, 20,VjeJOB KD Y A 54— T s T
p
AR

x, <1,Vp € PEOPLE
JhjelE%, B}

B, HHEIES AP YT (A UAPEE LEFE L2 ).
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SENTERICELTUIT 7 A NN T =2 2 B2 THET. ET VST TOL D127 %
ER

Set Job;
Set People;
Element j(set = Job);

Element p(set = People);
IntegerVariable x(type = binary, index = (j,p));
Parameter cost(index = (j,p), name = "I A L");
Parameter jyukuren(index = (j,p), name = "ZFHE");
sum(x[j,pl,p) == 2,

j P vl%@u || j P "}FEIZJJE?" || j ——n l/t‘/“j:]‘-%u ||

j —— vljﬁ%&%" || j —— u,ﬁ:ﬂ&u;
sum(x[j,pl,p) == 1,

j —— "%\é:ﬂ“:" || j —— ":‘“&%-’Cu || j —— u;’%j&bu ;

sum(x[j,pl,]) <= 3;
sum(x[J,pl*jyukuren(j,pl,p) >= 0;

sum(x[j,pl, (3, J == "#&&K" || j == "HE")) <= 1;
Objective total cost(type = minimize, name = "fAIT X L");

total cost = sum(cost[3j,pl*x[3,pl, (3,P));

/) UTHHHZT w7 Z A

solve () ;

total cost.val.print();

simple printf ("%s,%s¥n",j,p,x[J,p].val == 1);
simple printf ("¥n");

simple printf("$s 7 AV 7 1 —IL %d¥n",
j,sum(jyukuren[j,pl*x[J,pl.val,p));
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PLTFA csv BROANTZ7 7 AL TE. I A ML CLEEICEL O _fEED7 7 AL
EHABTAHOMLERNDHY ET.

RBREE , 225, VEjk, $nR, LA, 50
B%,-1,3,-2,3,-4

&5, 5,-2,3,-4,5
LU$b,0,3,-2,3,-1

e, -3,-1,1,1,2
THEET,1,-1,3,1,-1
HiL,-1,-1,1,0,2

/bR, 2,-2,2,-3,4
ftiA#x,5,-2,0,1,5

3R N, K2R, R, SR, 1A, P
$%2%,570,1400,520,1410, 450
J§f7,1800,1000,1700,1050,2300
V5, 800,1500,500,1500, 600
%1%, 500,600,1000,1000,1200
ZH¥57C,800,600,1200,800,600
HHiL,600,600,800,700,1300
##B%, 1200, 500,1200,500,1300
A, 1500,1000,1200,1200,1500
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ZDET )% NUOPT THEITT B &, H&EZIC

a2 F=13380
"R, VR
"L UFTH Y, R
LU, S
"EEA TR, LA
"fA R, AR
"B, ERR
"EET, ek
nERE, VIR
mHER, LA
bR, R
bR, R
TEH LT, LR

"ZRET" O T 4—1F 1
"LUHTBY" O AT 44— 2
"AB DT A VT 44— 1
"BETOI AT 4 —F 1
RO AT 40— 2
"SRR O AV T 4 —1F 0
"HHL"OZ AT 4 —1X 0
"HEO AV T 4 —iT 1

LWV FRPBEN, ZOBEDE X LB TE T

(BIE) Jeid EORBIZLL T ORMFEATTMA TR S,

(g #X3EDZ LiETcaEinn
e 23825 Z LixTcaEinn
[LUHTH ] #3852 i3 TEn
(7] 2#&3EDZ LiETEirn
[ZHET] 28EDHZ LIFTERN

(@

(@

(@

SO On

(@

W E RN
o P o BB
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ST, ZOMBETTNBEHIZE R D ERIEEORBIZLL T ORI ZFITNA 5 2 & T 2 &
MTEET. ELRETHMET x OESFLE, solve() OFHITHIUTEZ THNENE

TA.

x ["BEK, KR == 0;
"5, T == 0;

X[

x["LIHTH, 8K == 0;
x["FIE, LA == 0;
x["IHFET, L) == 0;

FREREHRABNL, 7T NAEFATTD ERMRIIUTOL IITEDY £

a2 F=13470
"R, VR
"L UFTH Y, R
LU, S
"EEA TR, LA
"fA R, AR
"B, R
", LA
nERE, "R
TR, e
"R, R
bR, R
TEH L, LR

"CHET"OIAV T 4—IE 1
"L O AV T 4 —IiE 2
“HAB DI AV T 4 —1X 1
"BE"OI AV T 4 —1E 1
"EETOIAV T 4—E 1
"RERT O AV T 4 —I1E 0
"HHL O AT 4 —T 0
"REOIAVT 40— 1

FERERD L, R X IMNRELRoTWVWDZ ENmhD 9.
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U bEDEZFIZILUTFTORO LS ICEBZHER L, ARV TWEEZAN 0 THDHEW I
KEBRT-EEZDZLERTEET. (RBRFOLIIILVUHE, ZHIIIAET, BEHITE
HL, HHAIZHARTT)

gaA LA i3]

x [BEE, 8AR] | x[#2%%, LK) | x [#E%, 150
[t x B, ZHE x [/, x [ F, x B, ¥50]
VOIS | x [V, D) | <[ LY, FERE) ’ v,
FEIE x [FEE, LHR] | x (B, ) | < (BT, #AK)
THIET | x[TH, T | x[ &, FE] | x[TH, 8R] | x[TH, ILAR]
B L x (B, R | < (B, B | < (BH, AR | < [BEH, IR | x (B, 0
fmbR x [fmbR, ZHR) | x @R, i) | < (bR, 8aR] | x @bk, 10 | x [f@BR, i)
A~ x (A, LR | < [H0A, ] | x (A, $K) | x (DA, IR | x (A, J#i0)

ZIT, FOROEOONTNDERDNE 1 12785 ZENROOT, ZLHNLEKZ MK
DMBINIRNE B 2 D T LR E T FHCKRHIBEOBNY BB I\ T, B A4 A Y 4
HZEICEDAHBICHEOHEZRES LTLEY &, FHEOR T+ —v U ZAEF LIKT S
HTLEIERCARY EF. 2 TEMALREFRICE L TX THREMA Tz 2 2 L2, £
DX D IEWRIE A T A MG LRV W) HFIEEREALET. BUTFOMO LS A A—TT.

A V&30
x [$%, IR | x [#%, (i)
[Ei5, 2 x B, WA | x[EFFE, #i]

LIS | x (LY, @R | <[ LY, £ ’
FEIE x [FEUE, AR | x BV, ) | < (BT, #AK)
THIET | x[TH, B | x [ ZH, 1EHE] | x [T, 8K] | x[ZH,
HiiL <[, 2R | x[HH, R | x (B, 8K | x (B, AR | x[HiH, #0)
fmbR x [fmbR, ZHR) | x @R, i) | < (bR, 8aR] | x @bk, 11 | x @Bk, i)
AT~ x [fHIA, LR | x [H0A, ] | x (A, K] | x (DA, IR | x (A, J#i0)

ERALT BRI, EfRRa KT HES JPPair ¥R T HLENH D 9.
o (j,p)eJPPair & jEpIZEIVYTHZ LN TED
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LU WS JPPair # AWz c7.

JOB= {#%, [hE, VoiTh, 3EiE, THET, HHL, fWhk, LAz

£E
ftHofEs, jeJOB
PEOPLE= {Zj%, opk, $oR, 1A, J0}
AND%E4A, pe PEOPLE
(j,p) € JPPair & j & plZEV ¥ THZ LN TED
. r % Ns 7)— =
0-1 ZEH x,,(j, p) € JPPair tFEjE2ANpIZH DL HETDRLIE
x, =1, ToThwibidx, =0L92
EH cost,,,(j, p) € JPPair EFEj 2N p BV ETOEEDOa X b
Jyukuren.,,(j, p) € JPPair ft5 j & N p DT 5 BEO B
EREDIESE~S COSLy, XX,
Jsps(Jj,p)eJPPair
(/ME)
a2 OFRF
ﬁ%u;f@%ﬁ: z x]p :2,VJE {%g, E‘)F?, I/“/*T%, ﬁ&%, ﬁ:ﬂ&}

p.(j,p)eJPPair
M) Ngths) TVo4Th) HmbR) MioAZ ) 132 A&EI0 4 To.

> x,=LlVje (i, THHET, HHL

p.(j,p)eJPPair

M) TZA4T) TEHL) IZ1 AZED Y TS

z x.fp <3

J.(j,p)eJPPair
FANTIE, RS DETHFLFV L THILATED

z Jyukuren, xx, >0

p.(j,p)eJPPair

BAEFEO T XV T 4 =R > TUEWT 220

(J.p).j R 5}, (j,p)eJPPair

B, HHEIES A YT 5.
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EFIVIUTOL S22 9.

Set Job;
Set People;
Element j(set = Job);

Element p(set = People);
Set JPPair (dim = 2, superSet = (Job, People));
IntegerVariable x(type = binary, index = JPPair);
Parameter cost(index = JPPair, name = "2 A [");
Parameter jyukuren (index = JPPair, name = "SWHE");
sum(x[J,pl, (p, (J,p) <JPPair)) == 2,

j == "EE" |13 == "BIBE" ] 3 == "LUTL" |

j == "R 3 == Az
sum(x[j,pl, (p, (j,p)<JPPair)) == 1,

j == "EE" || 3 == "IHET || == "HHL"

sum(x[J,pl, (3, (J,p) <JPPair)) <= 3;
sum(x[j,pl*jyukuren[j,pl, (p, (J,p)<JPPair)) >= 0;

sum(x[J,pl, (3, (J,p) <JPPair,j == TR [ ] == "E%")) <= 1;
Objective total cost(type = minimize, name = "f&A=T X L");

total_cost = sum(cost[j,pl*x[J,pl, (J,p, (J,p)<IPPair));

// LT Z e 75 L
solve () ;
total cost.val.print();

x.val.print () ;
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FRCFLIAN G gPPair (ZITMEEKZR [,p] OXT EZANTIEWNT WO T, AN77A40%
ZIUCHEWELFO L H I DY £
3,p, BB, 22 K
R R, 3,1400
R, 89K, -2,520
P, A, 3,1410
P, I8, -4, 450
[t , ZfE, 5, 1800
BB, $8K, 3, 1700
5, WA, -4,1050
B, 54, 5, 2300
LVUFTL, 2, 0,800
LUFTS, E8E, 3, 1500
LTS, IR, 3,1500
LUFTH, 4, -1, 600
FIE, g, -3, 500
ek, -1, 600
FUE, 85K, 1,1000
U, 54, 2,1200
THEET, LRk, 1,800
T HEE T, MERE, -1, 600
THEET, 88K, 3, 1200
THEET, LA, 1,800
B L, %k, -1, 600
B L, Rk, -1, 600
BHHL, 8K, 1,800
"L, A, 0,700
HL,¥#28,2,1300
bR, ZZHE, 2, 1200
fabr, eik, -2, 500
bR, 88K, 2, 1200
bR, LA, -3, 500
bR, ¥, 4,1300
LA, Zf, 5, 1500
LAz, Vifk, -2, 1000
HIAZ, g8, 0,1200
A, LA, 1,1200
A7, 31, 5,1500
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FLZOETNEHIKFERERBE Y VN wesp Z VDG EITITZET VAU T O X 5 IZEET
LMERH Y T

options.method = "wcsp";// FREIZ wesp ZHWBIEE

EAt=—4d

options.maxtim = 10;// FHERMORTE

Set Job;

Set People;

Element j(set = Job);
Element p(set = People);

Set JPPair (dim = 2, superSet = (Job, People));
IntegerVariable x(type = binary,index = JPPair);
Parameter cost(index = JPPair,name = "2 A [");
Parameter jyukuren (index = JPPair,name = "SWHE");
sum(x[j,pl, (p, (j,p)<JPPair)) == 2,

jo== "EE" || j == "HE" ||

jo== "LUATH || § == "R || § == "flAA";

// wcsp R OB selection
selection(x[j,pl, (p, (j,p)<JPPair)),
j —— "%\é:ﬂ“:" || j —— ":‘“&%-’Cu || j —— ui’%i&bu;

sum(x[J,pl, (3, (J,p) <JPPair)) <= 3;
sum(x[j,pl*jyukuren[j,pl, (p, (J,p)<JPPair)) >= 0;

sum(x[J,pl, (3, (J,p) <JPPair,j == TR [ ] == "E%")) <= 1;
Objective total cost(type = minimize,name = "fA= A L") ;

total_cost = sum(cost[j,pl*x[J,pl, (J,p, (J,p)<JPPair));

// LT Z e 75 4
solve () ;
total cost.val.print();

x.val.print () ;

RHUELZ2ENY R R & 7 < BRORIEBAL G 2505 & LT ER TR LIEFELZH L TAT
T,



151

5.12 &\t mE A

fFtEEE L LT R OB T, EAZEAL TEELIT> TS LHER, AZREEMND
HERTEATOMEEZE R ET.

(f7)
BHEBALTEEEZIT>TNDHD TN, BFEREH O EKOE A% EHE LT
WET. 2R LZOR, BALZARy NEHEAFHEBEOBNION, HEINDLT
RTCORFACENFEL LRSS 2T A, ok, BAZEETLHSARy ME
HFEBITRD 3 D& LET. ARy NEHTTOT, FAEICHEAT RGN ELET
L2 ENAHETY. 2L, FEZICBO TS 1 O 28R LA LTt
Y EEA.

P 1 2 3
H 71877 (kWh) 5 10 | 20
HATEERIH =0 o= 2~ |10 | 20 | 30

Flo, BB T LA L e 2 EHIT, LD 6 L LET. BEERLEA
LET L, UTOX S RERNLHANGEONbDE LET.

F RN 1 2 3 4 5 6
H 71877 (kWh) 5 6 8 10 |15 |20
AR R 100 | 120 | 150 | 160 | 280 | 300

%l £ = 1,...,24 ICOWCEIRBETE D, BUTOLIICHEZLATNSED
ELFET. ARy PENBA= R M ERBREA R FoMzi/MET 2 L 97, #E
BEDEATTEB L OAR y NEHOHEATIEZ RO TF S,

10 (10|12 |12 |15|20 |30 | 30| 35|40 ]| 50|56

13114 | 15|16 (17 18|19 |20 |21 |22 |23 |24

52 |1 47|40 | 35|42 | 50|48 |40 | 30| 20| 15|12

t
Dt
t
Dt

ZOREEOERIE, LTOXL 120 9.
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0-1 BB

H BB (5 IME)

L SES L

Product
Dynamo

Time

costS;, i€ Product
costP,,  j € Dynamo
p;» 1€ Product

q4;» J€Dynamo

D, teTime

u', i€ Product, teTime

x., JjeDynamo

z costS, xu, + z costP, x x,
it J

> u/=1,Vt e Time

max{D, - Y_ p,xu/'}

<24, %%,
j

2P i ek D AL IR
bz Da Ak

KFR BRI T HHEA =
A b
Frash O HALREM & 72 D
D SIES

K FE B O ALK & 72
v DO IET)

S L OB

Y 3 e N R e
W, FIHT 276131,
FIFHLZ2ne 6130
FRERICEAL T, AT
57611, LagnesiX
0

A AR (AR R i A=
AbEFEEFEE AT ANOFN)
D/ ME

FREZNT I T 2 e b O fiE
Hix1>0H
TRTORZNCIBNT, g
ANLT=ARy NEHEHA
FIREO W IE T O FH
EHTFELZ LRISR2WE
AR
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ERALDRA b & LELTE, TRTOREZNCI T 2B 0T & BTREICBE T 5 HilK=K
, RAIZ LICRIT 2D TR, BANCHET 5 max BEEHWTRETH8ICHY 5. 20D
7= OHFIFE R R Y VN wesp VTR X<, SIMPLE TIZLL T O X 9 IZFERk L 9. 7e ks,
max BIEIZEI LE L TIE, NUOPT SIMPLE V== 7 VOl HbOHETIE NI,

// PSS

Set Product;

Element i (set=Product);
// BRAES

Set Time;

Element t(set=Time);

// FEEIES

Set Dynamo;

Element j (set=Dynamo) ;

// A b

// BRI D AR 72 ) = X b
Parameter costS (name="costS", index=1i);
/) BIEERITHT L HEATA R

Parameter costP (name="costP", index=7j);

// W8T

// B PESO RN 572V DH )BT
Parameter p(name="p", index=i);
/] BIEEREO AL H 7= DB

Parameter g(name="q", index=7j);

/) VR Z L DENE

Parameter D (name="D", index=t);

/] B

/) BRI &, EopEsnEFIHT 20

IntegerVariable u(name="f&fh”, index=(i,t), type=binary);
/] EDOREREZENT D)

IntegerVariable x(name="3§%E”, index=j, type=binary);
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// BEIBIE (= 2 b of/IME)

Objective cost (name="#2= X k", type=minimize) ;

cost = sum(costS[i]*uli,t], (i,t)) + sum(costP[J]l*x[3], J);

// HilFIE

// BRI DB OM AT 1 SDOR

selection(uli,t], 1i);

/I FRTOBANCHNT, BALAK Y MEH L HERED L IE S ORN
/) BAFTEEZ ERBIL 720 EnT 72

max (D[t] - sum(p[i]*uli,t], 1), t) <= sum(gqljl*xI[3], 3J);

/ /B RSRIGIF R D BOE

options.maxtim = 5;

// KA

solve () ;

/] FERDHT
cost.val.print();
x.val.print () ;

u.val.print () ;

T—X 77 A (dat FBX) IZLLTFTOX 20 £7.

[1] 10 [2] 20 [3] 30;
[1] 100 [2] 120 [3] 150 [4] 160 [5] 280 [6] 300;

costS

costP

p = [1] 5 [2] 10 [3] 20;
g = [1] 5 [2] 6 [3] 8 [4] 10 [5] 15 [6] 20;

D (1] 10 [2] 10 [3] 12 [4] 12 [5] 15 [6] 20 [7] 30 [8] 30
[9] 35 [10] 40 [11] 50 [12] 56 [13] 52 [14] 47 [15] 40 [16] 35
[17] 42 [18] 50 [19] 48 [20] 40 [21] 30 [22] 20 [23] 15 [24] 12;
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COETNERITT DL, UWFO LD R fs b, FEEEOEAT LR L OB OHEAT L

DREDE L.

a2 =950
T %

1,1]1=1
1,2]=1
1,3]1=1
1,4]1=1
1,5]=1
1,6]=1
1,7]1=1
1,8]=1
1,9]=1
1,10]=1
1,111=0
1,12]1=0
1,131=0
1,14]1=0
1,15]=1
1,16]=1
1,17]1=1
1,18]1=0
1,191=0
1,20]=1
1,211=1
1,22]1=1
1,23]1=1
1,24]1=1

IO R O O O O RO R OONOR OO N OE R OR O ORI H DR
B0 B0 BU B §0 B BU SO BU BO BU BU BU BU BU B B0 B0 SU BO SO BT BU BT

2,11=0
2,21=0
2,31=0
2,41=0
2,51=0
2,61=0
2,71=0
2,81=0
2,91=0
2,101=0
2,111=0
2,121=0
2,131=0
2,141=1
2,151=0
2,161=0
2,171=0
2,181=0
2,191=1
2,201=0
2,211=0
2,221=0
2,231=0
2,241=0

IO R O O O O OB O OR DN R OO R O OR R R R DR
B0 B0 BU B §0 B BU SO BU BO BU BU BU BU BU B B0 B0 SU BO SO BT BU BT

3,11=0
3,21=0
3,31=0
3,41=0
3,51=0
3,61=0
3,71=0
3,81=0
3,91=0
3,10]1=0
3,11]1=1
3,12]=1
3,13]=1
3,141=0
3,15]1=0
3,16]1=0
3,171=0
3,18]=1
3,191=0
3,20]1=0
3,211=0
3,22]1=0
3,231=0
3,241=0

IO R O OB O O OB O OR DN R N O R R OR O OH R DR
B0 B0 BU B §0 B BU SO BU BO BU BU BU BU BU B B0 B0 SU BO SO BT BU BT
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5.13 /N _FRRBIE

B/ R, BRS040 C LRI SN D EARRMZRBE T, ZoEO AR 7
e LT, RO Y IO H Y £3. ERICEL VBT —F 2T VRIS TIOE
BEMHEL WS ZLaBxET. 758, —RICHBHRICBNTT =% LETVORITITR
ZERFAELTLENET. Zol, [FBRAICEIT 28820 “ i i/MNIT 5] &) K
ERALRDRSBEWVHBRICY TID XL 9 T 0 &5/ EMEE 2D 7

(f578)

A SN, FEBRBAGHD t BEO y EWIEEZFHITD LW EREITWELLE. TD
REZLEDDE, TORDOLITARVELE. A SAFZIORREEZTay b LTzED
%, f()y=at’ +bt+c &) “REBEFMCH TRIOLND Z LICRMEE LE
Z T, FFHRER TOT — XL ET N OO INDE E OFED "N RN
5591 a,b,c BHEE L TRV,

t y t y

0.5 1.22470 3.0 3.22933
1.0 0.87334 3.5 4.44744
1.5 0.99577 4.0 6.13509
2.0 1.34215 4.5 8.14697
2.5 2.12172 5.0 10.50759

ZOBIBEIZENT, BEERDLDOIIHET S a,b,c D 3 OTY. Fiz, HHEHIREA TO
F—2EY(t) EETANSGELNHME (1) L O#EAETat’ +bt+c—y(t) E 720 FF. Lo T,

BRHAIFFZNC DWW TRRED TR 2R, TOMME L 5 2 & Th/MEd 2 BRBEEDM SO ET.
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PUbozEnn, ZoFBEEIKRO X ICERETE 7.

B a 2 WOHEDREL
b 1 ROEDHREL
c EHH

HESBIEC(0.52440.5b+¢—1.22470)* +(1.0°a+1.0b + ¢ —0.87334)’

(%/J‘ﬂﬁ) 2 2 2 2
+(1.5°a+1.5b+¢—0.99577)* +(2.0°a +2.0b +c—1.34215)
+(2.5%°a+2.5b+c¢—-2.12172)* +(3.0°a +3.0b + ¢ —3.22933)°
+(3.5%a+3.5b+c—4.44744)" +(4.0°a +4.0b + ¢ — 6.13509)°
+(4.57a+4.5b+c—8.14697)* +(5.0°a +5.0b + ¢ —10.50759)*

HEHIEZNC 351 B REAE D AN
ZZT, ZOfHR%E sIMPLE Tl LREFICFERT D E RO K H 12720 £
/| EBDES

1.0*1.
1.5*1.
2.0%2.
2.5%2.
3.0*3.
3.5*3.
4.0*%4.
4.5%4,
.0*5.

O*a+l.
5*a+1.
O*at+2.
5*a+2.
0*a+3.
5*a+3.
O*at4.
5*a+4.
0*a+5.
)/ RIEUAEREFRT D

solve () ;

0*b+c-3

a.val.print();
b.val.print();

c.val.print();

5*b+c-4.
0*b+c-6.
5*b+c-8.
0*b+c-10.50759)

Variable a (name=" 2 ROIEDIRE") ;
Variable b (name="1RDOEDIRE") ;
Variable c(name="/EH") ;

/ /REFED RO ie/IMb
Objective err (type=minimize) ;
err=(0.5*0.5%a+0.5*b+c-1.2247)* (0.5*0.5%a+0.5*b+c-1.2247)
0*b+c-0.
5*b+c-0.
0*b+c-1.
5*b+c-2.
.22933

*

87334
99577
34215
12172

*
*
*
*

44744) *
13509

14697

*

*

) * (1
) * (1
) * (2
) * (2
) * (3
) * (3
)* (4
)* (4
*

L0*1.
.5*1.
L.0*%2.
.5%2.
L.0*3.
.5%3.
.0*%4.
.5*%4.,

O*a+l.
5*a+1.
O*at+2.
5*a+2.
0*a+3.
5*a+3.
O*at4.

5*a+4.

0*b+c-0.
5*b+c-0.
O*b+c-1.
5*b+c-2.

0*b+c-3

5*b+c-4.
0*b+c-6.
5*b+c-8.
(5.0%5.0*a+5.0*b+c-10.50759) ;

87334)
99577)
34215)
12172)
.22933)
44744)
13509)
14697)
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ZIVTIE, IS FEER AT O KO RIGABET N T 7 A NOEIEIZKREZRTFRDB > TLEN
B TIEH Y FHA. £ 2T, SIMPLE ORFR A D LEkx 2 IER RICKIETE D L HITE
XS RE LT E E.

FT, HLOFHIRA ¢ TOT—ZEy(t) LETANOHRONLME f(t) L OiEEL e(t) & FRT
ZLICLET. T4, REEoERbe(t)=at’ +bt+c—y(t) L2V ET. kv, H
HIBEEITe(t) & t lCOWTRI%E L= b D L E2 ET. SIMPLE IZFV TIE, Expression %
WL Z e THAEZESTEET. Lo, e(t) % Expression Titilb 352 L TET LT
TANE L ERR b DICTEET. £72, ZFMERD DEFTONT HBIHIRFHOES %8
AT HZETsum () ZAVEHRICFRR CTE 9. KEIZ, KFHREL ¢ 128005 y(f) OfEIZE
BETNT 7 AR T 2D TIERLS csv 77 ANDPHEZ DL LIZLET.

UEDZ b, WOXIITERMEL BT Z LN TEET.

Jican ObserveTime ={0.5,1.0,1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0}
BLFFR O A
ek A 2 RDIEDLREL
b 1 ROIDHREL
c TEHH
¥ y(t),t € ObserveTime A ¢ 1233 0F 2 BLIIE
P
H BB %K doety= D (at’ +bt+c—y(1))

=
(W/J\'ﬂ:) teObserveTime teObserveTime

EBUNEEZNZ B B30
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ZOfER%E SIMPLE TRhik T 5 EIRD KL 2720, HIFED L OIZHRPAERE L I BIT
BT W oliz> CnET.
/ /B OEEDES

Set ObserveTime;

Element t (set=0ObserveTime);

[/ BEZ T A—2 L L THEE
Parameter y (index=t);

/I EBOEES

Variable a(name=" 2 ROIEDIRE") ;
Variable b (name="1ROEDIRE") ;
Variable c(name="/EH");
//BR7=% Expression ZHWVWTERELT B
Expression e (index=t);
e[t]=a*t*t+b*t+c-y[t];

/ /RAFED R DR/ IME

Objective err (type=minimize);
err=sum(e[t]*e[t],t);
//RIELTRERZ N5

solve();

a.val.print();

b.val.print();

c.val.print () ;

BB, FTSHABIZIIRDOE I R esv Ty ANV ES L FET.

tyy
.5,1.22470
.0,0.87334
.5,0.99577
.0,1.34215
.5,2.12172
.0,3.22933
.5,4.44744
.0,6.13509
.5,8.14697
.0,10.50759

a b ww DN RO
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ZOETNEFRITTHE, mZIZ

2 IRDOIEDH=0.644402
1 RDIEDIFRE=-1.47656
EHE=1.76057

EWVWIHOETFNENET. ZOZLehnb, f(t)=0.644402t>-1.47656¢+1.76057 &\ 5 —WkE
BETNARHE T2 L2 9.
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5.14 R— b+ 7 % U A &mE{CREE

CITIE, A= 7 AV ANEZ DR 2T &L L TR EoEE WD
<N abyYEFLOFEZRLET. BEICIIR— F 7+ U A0 b 72 5T IS ROLEE O K X
E (VRZ) ZHBCHNTAZ Ll2L, Tnidi/MbT 5 X0 R&RER D &2 KD £,

(pE)
L, 2 1T DR DY T 20 I U T OO L S I/ 6nTnd & LET.

0.25

—@— $AHA1 |

—- 85482

1 2 3 4 5 6 7 8 9 10 13 14 15 16 17 18 20
-0.05
-0.1

HoTIL

ZOREROY TN EHANTER— N7+ U A OIREROSE D /N & 72 DIRENL 5y &
ROET. L, ZEVIITERNWLEDE L, FAR— M7+ U A DOINEEROHHE
IZollkE LET.




162

ZoOMEEZEALTHELTO LI £9.

P

H BB (5 IME)

L SES L

Asset ={1,2}
Sample ={1,2,3,...,20}

1;,t € Sample, j € Asset

Ff: z 7;f/|Sample|

teSample

, ] € Asset

x;, J € Asset

z dev?/ |Sample|

teSample

dev, = D 1;x;=rp

JjeAsset

,Vt € Sample

= Z:E%

JjeAsset

x;20,Vj € Asset

Z x; =1

JjeAsset

rp20

R OES
YT IVDOES

YU TN D8 ] O

B O THII R

B4 j ORI

=7 % UANG 25BN
RO (VA7)

P TIEITRBIT BEE NS D
S

R— k74 U A ORI FE

FHAMIK (22780 £k)

AR OMBAIL 1

R— b7+ VA»NEz 5 HIRFIX
WERIT o MR

Z ORI B WIBEED IR TH Y HilRAITE THIE T o C ZREHEREIC 20 7.
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WA R

Set Asset (name="$4tH") ;
Element j (set=Asset);

Set Sample (name=""7 /L") ;
Element t (set=Sample);

/] INTA—XH
Parameter r (name="I{i£3", index=(t,7));

Parameter rb (name="EHJUIEHE", index=7);

rb[j] = sum(r[t,j],t)/Sample.card();// Sample.card() :

R

/] EE
Variable x (name="fL A", index=7);

// X

Expression rpb (name="ffFIViER") ;

rpb = sum(rb[jl1*x[]j]1,3)

Expression dev (name="{RZ", index=t);

dev[t] = sum(r[t,jl*x[j],])-rpb;

// BHIES%EK
Objective V(name="U X7 ");
V = sum(dev[t]*dev([t],t)/Sample.card();

// K

x[j] >= 0.0;
sum(x[j1,3) == 1.0;
rpb >= 0.0;

// KA

solve () ;

// W
V.val.print () ;
rpb.val.print();

x.val.print () ;

A Sample @
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T—=2 774 ((dat JB:) FELTFDO L ST £

R =

[ 1,1] 0.0000 [ 1,2] 0.100
[ 2,1] 0.0162 [ 2,2] O.1le6l
[ 3,11 0.0307 [ 3,2] 0.197
[ 4,1] 0.0419 [ 4,2] 0.192
[ 5,1] 0.0485 [ 5,2] 0.148
[ 6,1] 0.0498 [ 6,2] 0.084
[ 7,11 0.0458 [ 7,2] 0.026
[ 8,1] 0.0368 [ 8,2] 0.000
[ 9,1] 0.0238 [ 9,2] 0.016
[10,1] 0.0082 [10,2] 0.068
[11,1] -0.0082 [11,2] 0.132
[12,1] -0.0238 [12,2] 0.184
[13,1] -0.0368 [13,2] 0.200
[14,1] -0.0458 [14,2] 0.174
[15,1] -0.0498 [15,2] 0.116
[16,1] -0.0485 [16,2] 0.052
(17,11 -0.0419 [17,2] 0.008
[18,1] -0.0307 [18,2] 0.003
[19,1] -0.0162 [19,2] 0.039
[

20,11 0.0000 [20,2] 0.100

’

COETNERITTLLEUTOL D RENGONET.

YA27=0.000951734

AR AE#=0.0199126
FAEFE[11=0.800874
FALEFE [21=0.199126
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A=)V R —7 &%, ERE O R 2FE D 2 6 SEHESIZOWT, FlED &R O
B2 fi 7o R (el - FllE 0, R - (DRI o2 LR VW ET. 22T, ZoF|ED A
ARy h—k RSP DRERO® HHEEE CRA SNDEEIIN DR D Z L) ThH
BERRELET. ok, A=V FI—T7ORRITITNES —v B LB o) &ifif—n
K (HET20 odh#) b, migdEief L b EMEFOIFEINE 2D EEEKL,

BHEITELEF L0 b RIEFDIZ O MES 2D Z L2 BRLTVET,

LUF BT, EEOBMISNO ARy F— FaET 2MEEE 2, OWTiE, A —L

N —7 DHEEZATVET.

(f5178)

WM (EORMIE) 2 1~10METHY, FLICHTIARY hL—b 1 20T, M

s

S(t;hyeesr)=1/Dd, . d, =1/(140.01 )’

i=1

DEHTEHZRESNTND ET5. IR (£, S()) Ol

(t.,S,) iefl,...,60}
MWEHZ BTN L X,

RN

1

i/MET D E 9 R ARy b L— M EHEER L.
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ZoOMEEZEALTHELTO LI £9.
BB, RKODHARy hL— FOEMIE% (OX—k k) &L, FFATHLILEDE LET.

H£E Term M (EEWIR) £56
Point BLA R OES
TEH tvalue;, i< Point B A DMAT T A 2
Svalue;,, i€ Point L E
B r, telerm t Wizxtd 2 ARy hL— b
2
A BB (R ME) D AS(wvalue,)~Svalue,}”,  suznfic & BHIED #ED — T

i

S;r,...,n) =

1/ (1/(1+0.01-1)")
i=1

[HESESEE 0<r, VteTerm ARy b L— s OIFAFLE

Z OB BB IERE T 0T, FEREFHEEEIC /20 £
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// AR> kL — hORE

Set Term(name="HIf"); // HII%ESE
Term = "1 .. 10";

Element t (set=Term);

Variable r(name="ARy kL — k", index=t);

// B

Set Point;

Element i (set=Point);

Parameter tvalue (name="tvalue", index=1i); // {J#iH»

Parameter Svalue (name="Svalue", index=1i); // #HIE (3)

// BBGERE

Expression d(index=t);

dit] =1 / pow(1+0.01*r[t], t);

// tvalueli] HIZKIT S s ORI

Expression S (index=i);

S[i] =1 / sum(d[t], (t, t<=tvaluelil)); // tvalueli] HiE TOH
Expression diff (index=1i);

diff[i] = S[i] - Svaluelil];

// BRI
Objective err (name="FHGa{H & BUAMEDFRZED “Ff", type-minimize);

err = sum(pow(diff[i], 2), 1);

// RIS
0 <= r[t]l; // ARy kL — FDOIFASMHE

// KA

solve () ;

/] FEROIEAEL )
err.val.print () ;
simple printf ("¥n");

r.val.print () ;
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T—=2 774N (csv JE) IFUTOL ST/ £

(FEBE DR )
i,tvalue, Svalue 21,4,0.272115
1,1,1.02047¢ 22,4,0.272244
2,1,1.020582 23,4,0.272818
3,1,1.021692 24,4,0.271190
4,1,1.020304 25,5,0.222502
5,1,1.021171 26,5,0.223564
6,1,1.020387 27,5,0.222312
7,2,0.520158 28,5,0.223726
8,2,0.518884 29,5,0.222489
9,2,0.519507 30,5,0.223251
10,2,0.518841 31,6,0.190145
11,2,0.519271 32,6,0.190989
12,2,0.519520 33,6,0.191429
13,3,0.355121 34,6,0.191156
14,3,0.353832 35,6,0.191077
15,3,0.355088 36,6,0.191451
16,3,0.353742 37,7,0.168971
17,3,0.354565 38,7,0.167869
18,3,0.354443 39,7,0.168913
19,4,0.271774 40,7,0.168672

20,4,0.271318

(H B D &)

41,7,0.167762
42,7,0.167502
43,8,0.152239
44,8,0.150571
45,8,0.151664
46,8,0.151251
47,8,0.152121
48,8,0.151681
49,9,0.138188
50,9,0.138396
51,9,0.139097
52,9,0.139389
53,9,0.138134
54,9,0.138999
55,10,0.128923
56,10,0.129079
57,10,0.129807
58,10,0.129427
59,10,0.128610
60,10,0.129465
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COETNEETTDLE, UTOLI RfERfFoNET.

PR E & BUAIEORRZED —3f=1.74889e-05
ARy hb— 1 [1]=2.07687
ARy Fl— K [2]=2.82648
ARy M —F[3]1=3.7392
ARy ML —N[4]1=3.94718
ARy hb— 1k [5]=4.37854
ARy ML —F[6]1=4.91763
ARy Fb— 1K [7]1=5.05042
ARy Fb— 1 [8]=5.5363
ARy Pl — R [9]=5.76144
ARy ML —F[10]1=5.74989

ZORORBIZ, ERICHETE LIZARY hL— 2 H &1, Excel ETA—V RO —T %4
XFET. FOEDIT, ARy bl — % Excel BH#EMEIC LY, Excel RIZERLET.
ETNOEREIIOH G EZ UL TOLIICEETILERNH Y 7.

/] REFRT
err.val.dump () ;

r.val.dump () ;

R Excel RiZ, HIZIETRO X I ICERINFET.

25 818 B0 SE 0 — FAD
1.7489E-05

1=Jh=7

B0 [ ook L= gty
207687

282648 //—4—0
3.73820 500000

1
z
3
4 384718 2 /
5 437854 T 400000
& 4.91763 S /J
-
7 505042 S 50000
F] 5 53630 flrz /
E) 576144 T
10 574989
1.00000
Q00000

2R
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5.16 HATITHERBATSIHEE RIE

AT (rating) &%, REOFITTIHHED TR, FEOLILVEENZ T 7 B THFR
L7eb DT, BATTSHITME ORERROB L, A, B, ¢ X +, — REDFEEFEZHNT
MBAED U 27 FEEWERLE T, B, HHEOREAE W S5 & i KIERE O FEhFE
BCR 0 9L, BITR E R D EM»HT 5 &, BEFEOBRORE Y REDIAEL /0 5.

AT HERBATHI & 13, & DRATT R 2321 TO D AR, —EBIRI%ICED X 9 2kt &
IRDINMNIOVWTDORERZRIITHNDOZ L 2 WNNET.

LIFTIE, ZORMTHEBITHIOHEICET 260 E2 5 % £

(f51)78)
¥ATiF & LT, {anA, AA, A, BBB, BB, B, CCC, CC, C} DIEEIHLH LD &
LTI 5 1 B OHERITH] Q) BUTOLIICHEZ6NTNDLHDET 5.

HEFEO BT

Q0 AdA Al A EBE BB B CCo (o8] c

A 09651 | 0.0349 0 0 0 0 0 0 0
i YN 00356 09382 00262 ] 0 0 ] ] ]
oA 00014 00433 09364 00186 0.0003 0 ] ] ]
Bl BEB 0 0 00352 084560 00154 00038 0 0 0
D BB 0 ] O 01078 0872 00045 00153 0 0
# B ] ] ] 0 00747 08762 004 00081 ]
1 ccc 0 0 0 ] 0 00278 05654 00068 0
T cc 0 0 0 0 0 0 00083 08675 00242

c 0 0 ] ] 0 0 0 00266 05734

0, #HIT, 14 AWRRHEOBTHEBITI O ZHEE L.
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HWRMHERITH Q B~ a 7B boL LET. oL, MEIVITH Q7 13T

5 O, LAK—BFBIETTT. o, 175 Q ZHET S LI, HQO—Q”HF BN

L5897 Q BRODDLENWHIZEIZRDET. vk ””F I&, Frobenius (7mR~_X=DX) /

IVAD LT, ATHIOBRRS O MOV HiREeRT O L LET.

FTo, BTTHERBITHIOME L LT, 1781 Q OFATOMIT 1 THERBITIFATHLI DL
LET.

UbagkEzss, EXMLEUTOXSIC2Y 7.

NE AR A Rating AP OES
TERL 0 .. . 1RO THERTS (Q,)
g I,j€ Rating
‘ DEHEH
B . . 1 7 HBEALORATTHERTS
qg;> I,J € Rating
‘ (Q) OHHEH

710, & Q¥ DD T mR=

H BBE%K (e IME) IR
loo-0",
TA ) IVAD B
% 2 gy =LVicRating (35 0 o#iromT
J€Rating
0<gq, <1,Vi, j € Rating G INONOY-S =2 30

Z OB BB IERE T 0T, FEREFHEBEIC 20 £
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ERI LR % SIMPLE TReilk 372 ELLFO L H 1T/ 7.
7ok, 1751 O 1L T,
0" =0"-0"=(0*-0°)-(0*-0")
THRBTLHZLICLY, HAEORKZEHNTLZENTEET.
FT, RPN D Z & Z BT 5720, B X OWUR E CORERIBAERKT 5729, 175 QO
O E LT, ARSI 0.9 252 TR&E £,

/] B EHE B RTA—H

OrderedSet Rating; /] ¥AHTES

Element i(set=Rating), Jj(set=Rating), k(set=Rating);

Variable g(name="Q", index=(i,3)); /7 1 H B O T HEBATHI D%
e

Parameter g0 (name="Q0", index=(i,7j)) // 14EHBOKELITHBITIIOXTESE

// ERDOEFRHMT 2 HEO R A KT Dk
Expression g2 (name="g2", index=(i,7j));
Expression g4 (name="g4", index=(i,7j));
Expression g8 (name="qg8", index=(i,]j));
Expression gl2 (name="ql2", index=(1i,3));
q2[i,3] = sum(qli, k]l*qlk,3]1, k);
q4(i,j] = sum(a2[i,k]l*a2(k,3J], k);
a8[i,j] = sum(q4[i,k]l*q4(k,3], k);
ql2[i,j] = sum(q8[i,k]l*q4[k,]j], k)i

Expression diff (name="diff", index=(i,Jj));

// BB

Objective diffnrm(name="1T7%] Q0 & 7% Q ® 12 F OFE/ L LD F",
type=minimize) ;

diffnrm = sum(pow (diff[i,3]1, 2), (i,3));

// HRIZAT:

sum(q[i,jl, J) == 1; // ATH) Q 12D\, BATORNL 1

0 <= qli, 3] <= 1; // ATH @ OFRFEREKMN

options.method = "trust"; // [FHEMEEEOF]H

/7 RIIERRE
qlk,k]=0.9;




173

// KA

solve () ;

// FERHT
diffnrm.val.print () ;
simple printf ("¥n");
simple printf ("Q");
simple printf(",%s", k);
simple printf ("¥n");
for( k=Rating.first(); k<Rating; k=Rating.next (k)
simple printf("%s", k);
simple printf(",%7.5f", qglk,Jjl);

simple printf ("¥n");

T—=2 774N (csv JE) IFUTOL ST £

Q0,AAA,AA, A, BBB, BB, B, CCC,CC,C
AAA,0.9651,0.0349,0,0,0,0,0,0,0
AA,0.0356,0.9382,0.0262,0,0,0,0,0,0
A,0.0014,0.0433,0.9364,0.0186,0.0003,0,0,0,0
BBB,0,0,0.0352,0.9456,0.0154,0.0038,0,0,0
BB,0,0,0,0.1078,0.872,0.0049,0.0153,0,0
B,0,0,0,0,0.0747,0.8762,0.041,0.0081,0
ccc,0,0,0,0,0,0.0278,0.9654,0.0068,0
cc,0,0,0,0,0,0,0.0083,0.9675,0.0242
c,0,0,0,0,0,0,0,0.0266,0.9734

COETNERITTHLUTOL D RENGONET.
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1751 Q0 & 174 Q @ 12 3} D&/ )V AD F=0.000154701

Q,"AAA", "AA","A","BBB","BB","B", "CCC","CC","C"
"ARA",0.99680,0.00285,0.00006,0.00004,0.00007,0.00006,0.00004,0.00004,0.00004
"AA",0.00298,0.99447,0.00218,0.00006,0.00008,0.00008,0.00005,0.00005,0.00005
"A",0.00007,0.00371,0.99435,0.00152,0.00010,0.00009,0.00006,0.00006,0.00006
"BBB",0.00007,0.00006,0.00289,0.99505,0.00158,0.00013,0.00006,0.00009,0.00007
"BB",0.00008,0.00008,0.00005,0.00966,0.98839,0.00033,0.00123,0.00010,0.00008
"B",0.00008,0.00006,0.00008,0.00003,0.00684,0.98880,0.00348,0.00056,0.00008
"ccee", 0.00005,0.00005,0.00006,0.00005,0.00006,0.00235,0.99688,0.00046,0.00005
"cc",0.00005,0.00005,0.00006,0.00006,0.00008,0.00008,0.00059,0.99708,0.00194

"c",0.00004,0.00004,0.00004,0.00005,0.00007,0.00007,0.00004,0.00210,0.99754

Excel HEEDFMIZoE £ LTI, Excel Hff~==27/l, Excel HfgF =— U T /1]
ZIETIWV. #ERITExcel R, HIZIEFROLIICERREINET.

/] FERHT
diffnrm.val.dump () ;
g.val.dump () ;

iTHl Qo S iTRl QD12 |FODENLD &
0.0001 54701

HEFRHRM 1841 T

Gl Abb Al A BEBE ==} B [s]]e] oo C

Alh, 089680 | 000285 000005 | 000004 | QO0007 | 000006 | 000004 @ 000004 000004
o an 000288 | 055447 000218 | 000005 @ 000005 | 000008 | 0.00005 000005 000005
B oA 000007 | 000371 | 088435 00052 000010 000005 | 000006 000006 | 000005
Al EBEB 0.00007 | 000006 | 000285 085505 00058 000013 | 000006 @ 000003 | 000007
D BB 000008 | 000003 @ 000005 | 000265 @ 098835 000033 | 000123 000010  0.00003
# B 000008 | 000005 @ 000005 | 000003 | 000534 | 0505380 000345 000056 000005
T coo 0.00005 | 000005 | 000005 | 000005 | 000005 000235 | 0893683 @ 000045 | 00005
It cc 0.00005 | 000005 | 000005 | 000005 @ 000003  0.00008 | 000053 085703 | 000134

C 0.00004 | 000004 | 000004 | 000005 | 0.00007 | Q.00007 | 000004 | 000210 | 0855754
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5.17 HBEIA TSI HR RE

BRORM DRSRIN T — 2 5%, MBI % Ff - 7o BB 2 56 L S D BRI, StOMBTTAIN O
b HREAERICER LTZWGERH Y 3. LavL, HEZF - 2 8BS 2 EIC R EISED
722, HBUTINTEIEEM CHLMLERH Y . £2 T, HALNIATINC—FiEL, H»
2, FIEEMTH D L O 2MEITSI 2 Ek T S REE S 2 9.

(Bil7E)
UTFOXMHITINA K L TT7 a2 R ) )V AOBRT—FILL, o, FEEMTH
% & O T BETTAI X 23R X

A 1 2 3 4 ) a] 7 g B 10
1.00 | 017 | 017 | 080 080 000 | 040 Q00 | 080 070
Q17 100 010 | 080 | 020 | 040 | 000 | 000 | 000 | 000
Q17 010 | 1.00 | 020 | 000 | 000 | 000 | 000 | 000 | 000
QB0 | DB0 | 020|100 Q20 020 0Z0 020 | 000 000
080 | D20 000 | 020 | 1.00 | 040 | 000 | 000 | 000 | 000
Qo0 040 000 | 020 | 040 | 1.00 | 000 | 000 | 000 | 000
QA0 D00 000 | 020 000 | 000 | 1.00 | 000 | 000 | 000
Qo0 | D00 000 | 020 000 000 000 1.00 | 000 000
Qa0 000 000 | 000 | 000 | 000 | 000 | 000 | 1.00 | 000
Q0 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 1.00

L QL v w R I s 3 R e ) B O o R e T
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ZoOMEEZEALTHELTO LI £9.

B

H BB (5 IME)

L SES L

N={2,...,10}

A.,ieN,jeN

/A

minkig

X .ieN,jeN

ij2

X =minEig
X,=1 VieN

FBATTEIDAT K OB DS

AT G- OATHN O 2R

FABAATZ D die/ )N A7 i

FRBEAT A D254

TEOATH BTSN DZED 7 1
S Y NI -

- 1E E fE )
BRI 1

Z ORMBUREEEERFKIAAS TWDH DT, FIEEEFEEEIC R Y 7.
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/] BEEIRTF
OrderedSet N;
Element i (set=N), j(set=N);

/] INTA—H
Parameter A(index=(i,j)); // HBZONTATHIOESR
Parameter minEig; // W& BB THI O BN E A

minEig = 1.0e-3;

/] EE
Variable X (index=(i,Jj));

/] TSI
SymmetricMatrix M((i,3));
M[lrj] = X[lrj]r i<= j; // LE%%K%@&%%

// BRI
Objective diffnrm(type=minimize); // ZDITHID J LA

diffnrm = sum((X[i,3]1-A[1,3]1)*(X[1i,3]1-A[1,31),(i,3));

/7 RIS

M >= minEig; // IR EAEHK
X[i,1] == 1; // AERIT 1
// KA

solve () ;

// W7 (csv g

simple printf (" X");

simple printf(",3%5d", 1i);

simple printf ("¥n");

for (i=N.first(); 1i<N; i=N.next (i)) {
simple printf ("%2d4d", 1i);
simple printf(",%5.2f", X[1i,]]);
simple printf ("¥n");
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T—=2 774N (LesvB) FELTFD L ST £

A,1,2,3,4,5,6,7,8,9,10

i,1.00 ,0.127 ,0.17 ,0.%0 ,0.%0 ,0.00 ,0.10 ,0.00 ,0.80 ,0.70
2,0.17 ,1.00 ,0.10 ,0.90 ,0.20 ,0.40 ,0.00 ,0.00 ,0.00 ,0.00
3,0.127 ,0.10 ,1.00 ,0.20 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00
4,0.90 ,0.90 ,0.20 ,1.00 ,0.20 ,0.20 ,0.20 ,0.20 ,0.00 ,0.00
5,0.90 ,0.20 ,0.00 ,0.20 ,1.00 ,0.40 ,0.00 ,0.00 ,0.00 ,0.00
6,0.00 ,0.40 ,0.00 ,0.20 ,0.40 ,1.00 ,0.00 ,0.00 ,0.00 ,0.00
7,0.10 ,0.00 ,0.00 ,0.20 ,0.00 ,0.00 ,1.00 ,0.00 ,0.00 ,0.00
8,0.00 ,0.00 ,0.00 ,0.20 ,0.00 ,0.00 ,0.00 ,1.00 ,0.00 ,0.00
9,0.80 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,1.00 ,0.00

10,0.70 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,1.00

COETNERITTHLUTOL D RENGONET.

X, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

i, 1.00, 0.27, 0.15, 0.61, 0.65, 0.06, 0.10, 0.03, 0.57, 0.50
2, 0.27, 1.00, O.10, O.85, 0O0.15, 0.41, 0.00, 0.01,-0.04,-0.04
3, 0.15, 0.10, 1.00, 0.21, 0.01,-0.00,-0.00,-0.00, 0.01, 0.01
4, 0.61, 0.85, 0.21, 1.00, 0.34, 0.17, 0.20, 0.18, 0.12, 0.11
5, 0.65, 0.15, 0.01, 0.34, 1.00, 0.37,-0.00,-0.01, 0.10, 0.09
6, 0.06, 0.41,-0.00, 0.17, 0.37, 1.00, 0.00, 0.00,-0.02,-0.02
7, 0.10, 0.00,-0.00, 0.20,-0.00, 0.00, 1.00, 0.00,-0.00,-0.00
8, 0.03, 0.01,-0.00, O0.18,-0.01, 0.00, 0.00, 1.00,-0.01,-0.01
9, 0.57,-0.04, 0©0.01, ©0.12, ©0.10,-0.02,-0.00,-0.01, 1.00, 0.08
10, 0.50,-0.04, ©0.01, ©0.11, ©0.09,-0.02,-0.00,-0.01, 0.08, 1.00
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5.18 B NRX hiR— b7 3 U B L REE

R—=F 74V ADY R BENBONERE OIS HATINZH W CEHT 2 ~1rae y
YVETIVIRBWT, 52 6N 7oA s I, LI UIERHEEEZEONE . 2 OARHESEN:
2R L Ca R Rl G5 TOMEEE 2 7.

PUF OSBRIy 7258 « pEET VBB 2 £

max u' x—Ax"Ix
x (1
st. xle=1

ZIT, u IR 2—r, TEVEZ— O BETH, x 2R — N7+ ) A OEA,
A%V AR E LET.

Iy AEHATHI D ICARRESEMENES L LT, LT AR MAR— b7 4 U ARt
EBEAET. B UL, RHERMERMHED Z &Ko THRY 925 2 BT 2175 0%EE L LET.

max {u” x— A max{x'Zx }
x {'u »eUy { } (2)
st. x'e=1

U, & L, S 751 S 0% B30

T<I<T

DEI KM EESELET. ZoLE ), HATH U, L 2T T X 5 2RI
BEXWMZAHZENTEET(3]. B4 a, BICKL, AeBlE, AL BONEEZET LD L
LET.

mgqux—l(EOU—EOL)

st. xle=1
U-L «x 3
T =0
X 1

Uz=0,L=0
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(131 78)
DAL BATHE O EFO TIREZRTITHIsigl, ERZ2FRTITHsigU BLLTFDO LS
WCEzZbnTnsd &, EFit3) 27X,

sigl 1 2 3 4 5 6 7 8
1] 1800 —1.400 | —1.000  —1.000  -1.000  -0500 —1.000 0100
2| 1400 3500 1500 0500 -1.200 -1.200 0400 0600
3| -1.000 -1.500 5000 -1125 1100 0800 0300 -0.200
4| -1.000 0500 1125 @000 1500 0400 1.200 -0.800
5| -1.000 -1.200 1100 1500 4500 -1.400 0150 -2.000
6| -0500  —1.200 0800 0400 —1.400 9000 —1.000 0500
7| 1000 0400 0300 1200 0150 -1.000 5500 -1.250
5| 0100 0600 -0200 -0800 -2000 0500 —1.250 11500
sigl 1 2 3 4 5 6 7 8
1| 3000 1000 2500 -0S00  1.000 | -0400 2500 2000
2| 1.000 4500 -1400 1200 0500 -1.100 0500 2600
3| 2500 -1.400 6000 -0500 1.200  1.000 0400 -0100
4| -1.000 | 1.200 -0500 @500 1600 0500 1.300 -0.800
5| 1000 0500 1200 1600 5500 -1.300 0160 -1.900
6| 0400 | 1100 1.000 0500 -1.300  11.000 -0800 (0600
7| 2500 0500 0400 1300 0160  -0800 6500 —1.200
8| 2000 2600 -0100 -0800 -1.800 | 0600 —1.200 13500

=L, A=1, u' :(0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1) LLET.




ZoOMEEZEALTHELTO LI £9.

B

H BB (kA

L SES L

A=1{1,2,....8}

sigl.,ie A,je A

g

sigU.,ieA,je A

g

A
H,ieA

x,ieA

L.,cAdjeA

ij?

U.icdjed

ij?

p'x
—A(sigU eU —sigLe L)

L >0,

g

Vied,je A

U, >0,

g

VieAd, jed

BERMNROES

ST EAT AN DA FEFE O TR

ST EAT AN DA FEFE O LR

U 2 7 [RLEEAR AL
FHE RO L3

DN RS

o [ITEE T L OO

- 1E E fE )

AR OMBAIL 1

ITHI L OFZFRICET 5 AR

7t

1THU OFEFRIZET 2 AR

7t

Z ORMBUREEEERKIAAS TWDHOT, FIEEEFEREEIC R Y 7.
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ERAL L7z fE R % SIMPLE TRtk 42 L UUTO L o272 £

WA R
Parameter nA; // $GIREL
Sequence Asset (from=1, to=nA);
Element i (set=Asset);

Element j (set=Asset);

/] INTA—=H

Parameter sigL(index=(i,73));
Parameter sigU(index=(1i,73));
Parameter lambda;

Parameter mu (index=i);

/] B

Variable U(index=(1i,3));
Variable L(index=(1i,3));
Variable x(index=i);

/] TSI

Sequence V (from=1,to=nA+l);
Element v (set=V);

Element w(set=V);
SymmetricMatrix M((v,w));

// MOBEFROER (L= D7)

M[lrj] = U[lrj] - L[lrj]r i<= j; // EJ: (@LE%E‘B%)
M[j,nA+1] = x[J]; // FHE
M[nA+1l,nA+1] = 1; /] BT

// HHIBEE

Objective f (type=maximize) ;
f

= sum(mu[i]*x[i], 1)
- lambda*sum(sigU[i,3J]1*U[i,3]-sigL[i,31*L[1i,3], (i,3));
YV FSES R

M >= 0; // FIEEMHIF

sum(x[1],1) == 1;

uli,jl == Ulj,il, 1 > J;
Lii,3] == L[j,1i], 1 > J;
Uli,j1 >= 0;

Lii,3] >= 0;

/] K

solve () ;

// W

x.val.print () ;




F—H T 7 A IVILLTFD =2>TC1.

(csv ER)
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sigL,1,2,3,4,5,6,7,8
1,1.9,-1.4,-1,-1,-1,-0.5,-1,0.1
2,-1.4,3.5,-1.5,0.5,-1.2,-1.2,0.4,0.6
3,-1,-1.5,5,-1.125,1.1,0.9,0.3,-0.2
4,-1,0.5,-1.125,6,1.5,0.4,1.2,-0.9
5-1,-1.2,1.1,1.5,4.5,-1.4,0.15,-2
6,-0.5,-1.2,0.9,0.4,-1.4,9,-1,0.5
7,-1,0.4,0.3,1.2,0.15,-1,5.5,-1.25
8,0.1,0.6,-0.2,-0.9,-2,0.5,-1.25,11.5

(csv ER)

siqgU,1,2,3,4,5,6,7,8
1,3,1,2.5,-0.9,1,-0.4,2.5,2
2,1,4.5,-1.4,1.2,0.5,-1.1,0.5,2.6
3,2.5,-1.4,6,-0.5,1.2,1,0.4,-0.1
4,-1,1.2,-0.5,6.5,1.6,0.5,1.3,-0.8
5,1,0.5,1.2,1.6,5.5,-1.3,0.16,-1.9
6,-0.4,-1.1,1,0.5,-1.3,11,-0.9,0.6
7,2.5,0.5,0.4,1.3,0.16,-0.9,6.5,-1.2
8,2,2.6,-0.1,-0.8,-1.9,0.6,-1.2,13.5

(dat &0

nA = 8;
lambda = 1;
mu= [1] 0.1 [2] 0.1 [3] 0.1 [4] 0.1 [5]

0.1

[6]

0.1

(7]

0.1

[8]

0.

1;
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COETNERITTHLEUTOL D RENGONET.

x[1]1=2.97984e-07
x[2]1=0.233164
x[3]1=0.175305
x[4]1=0.0634024
x[5]1=0.171046
x[6]=0.131892
x[71=0.152883
x[8]1=0.0723062
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5.19 & I JF—E U ME

FRHHTE 22— VU REOHI L LT, A TIEE I —aGRt etz 5 27
Va— VEE AL T TEATVE £,

(R 1)
HoHE I LGRS HIT, DT 1~6 £ TOEIF—I6 L, SE2EMET5
Lol LET.

4 | HEIF—Dav

10

N
1
2 6
3
4
5
6

Bl 1 TlE, I F—ICBWT1 bbb TEsa~HTi2E LET. B
DEIF—FF—OXLTITH) ZEETERNbD L L, 1 BHi ORLHEAEORK
ReabdT5L&, ZRLTR_RTCOEIT—NETTIRHANRNERD LD IeArY
22—V EROTFIV.

BB, TRTOEIFT—BKTTE2ETORKIIHRATH 20 HETE LET.
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ZoMEEERET 5L, LT & 9120 7.

DT, —OOERERRTIEIZERE L TR

¥, B —SBICE LTERBIR 2N

I S—HEE Se
EIR 1
E—F 4

A4,

4,

4,

A;

A
F— NELHE MM,, ieSe
TIT4ET 4 act,, ieSe
HrBa%L (/M) completionTime
X/f“/“:.*‘ﬂ/,ﬁi}q%ﬁ T

I ) —4% 1~6

IS —2, EEFIC 4

il

I —1 O a~HIHLIGE
JLBRIRFH] : 4

VLR ER 1 A LRI R RIS 1
I —2 O a~HIHL A
JLPREER : 6

VLR B 1 A LRI R RIS 1
=3 O a~HIHLITE
JLBRIRFH] - 5

VLR ER 1 A LRI R RIS 1
I —4 O3~ HIELITE
JLEREERE ;3

VLR ER 1 A LRI R RIS 1
I —5 O a~HIHLITE
JLPRIRERE] s 10

VLR ER 1 A LRI R RIS 1
I —6 O a~HIHL A
ALERRFR] « 7

VLR ER 1 A LRI R RIS 1

I F—1iNED HBHE—RNES

vIF—1i B TEE
WBE— R : 4,

Tt OVEED5E T A
RRKT20HETD

ERAL L7z fE R % SIMPLE TRtk 42 L UUTO L o270 £
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/] BROAr Y 2 —1 v T
Set T (name="T") ;

Element t (set=T);

/] VB (eI ) S
Set Se(name="Se");

Element se (set=Se);

// E— FNES

Set M(name="M") ;

Element m(set=M);

/] HEIFT—NED S HE—FR

Set MM (name="MM", index=se);

[/ EIE E) £E
Set Ro (name="Ro");

Element ro(set=Ro);

// &ET— NP ORKEMESFE COBMES
Set TT (name="TT") ;
Element tt (set=TT);

// LI

ResourceRequire req(name="req’, mode=M, resource=Ro, duration=TT);

// EPRSE

ResourceCapacity cap (name="cap”’, resource=Ro, timeStep=T);

/] TI7TA4ET 4

Activity act (name="3I7J—", index=se, mode=MM[se]);

// BREEE (X To' I —0FE TRZIOi/IME)
Objective f (name="f/NET HH”, type=minimize);

f = completionTime;

/[ R

options.maxtim = 5;
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// KA

solve () ;

/] FEROH T
f.val.print () ;

simple_printf("iﬁi'f*‘[%s] = %d¥n", se, act[se].startTime);

/] T M F— M
Gantt g;
g.add(act[se], se);
g.dump () ;

ANT =% (dat ) 1%, BLTFTOXSI120 £,

cap = [1,0] 4 [1,1] 4 [1,2] 4 [1,3] 4 [1,4]1 4 [1,5] 4 [1,6] 4
(1,71 4 11,81 4 [(1,91 4 [1,10] 4 [1,11] 4 [1,12] 4
(1,131 4 [1,14] 4 [1,15] 4 [1,16] 4 [1,17] 4 [1,18] 4
(1,191 4 [1,20] 4;

MM = [1] Al [2] A2 [3] A3 [4] A4 [5] A5 [6] A6;

req = [Al,1,1] 1 [Al,1,2] 1 [A1,1,3] 1 [Al,1,4] 1
(A2,1,11 1 [A2,1,2] 1 [A2,1,3] 1 [A2,1,4] 1 [A2,1,5] 1
[A2,1,6] 1
[(A3,1,1]1 1 [A3,1,2] 1 [A3,1,3]1 1 [A3,1,4]1 1 [A3,1,5] 1
(A4,1,1]1 1 [A4,1,2] 1 [A4,1,3]1 1
[A5,1,1] 1 [A5,1,2] 1 [A5,1,3]1 1 [A5,1,4]1 1 [A5,1,5]1 1
[A5,1,6] 1 [A5,1,7] 1 [A5,1,8]1 1 [A5,1,9]1 1 [A5,1,10] 1
[A6,1,1] 1 [A6,1,2] 1 [A6,1,3]1 1 [A6,1,4] 1 [A6,1,5] 1
[A6,1,6] 1 [A6,1,7] 1;

BB, ANHT—F% Excel HEEMHREAZ W TEHE 252 bARETT. BEMIZITIRK D L 5
T — X% Excel O NUOPT IZIELET. T—¥ZIFELHIEIZ-EZ E LTUL lExcel HfR
v =27V EIETFE.
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cap se habd
1 8] 4 1A
1 4 2[A2
2 4 ]
) 4 4 [A4
4 4 5[AS
B 4 G A5
5] 4
7 4
2 4
9 4
10 4
11 4
12 4
13 4
14 4
15 4
16 4
17 4
18 4
19 4
20 4
req 1 2 ] 4 B 5] 7 8 ] 10
Al 1 1 1 1 1
A2 1 1 1 1 1
A3 1 1 1 1 1
Ad 1 1 1
A 1 1 1 1 1 1 1 1 1
Al 1 1 1 1 1 1

FERIL, UTFToXHric7en £7.

B/NTET HE=10

IS —[1] =0
IS —12] =4
®IF—[3] =0
'IF—[4] =5
IS —[5] =0
TIF—[6] =0

FEREREOEIF—DEIE, KIS —ORBARKEZFR L TWET.
Rk, Wy b Fyv— Mk oMok
HAFECOEELTCE, 4.382TEFEV.

P

179 &,

KDL TRV FET. o hFyr—
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BIRE 1 O H 7115

ERENERERERE]
LRI A A R P F]

BIE 1 TiE, FEIT—IZBTFLHF—FT 1 HEE (—H a5k LTHL) OARTL
7B, B 2 T, BRI L T Oh0E—REHEL, B 1200 Ok ED
HERS & MRE L 77
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(P 2)

BIE 1 DML &, HEIFT—IZBWT, a~EHOMLFTIEDORNE 2\ s
ZHbDE LET. BEEMIZIE, UTOEDHEY TT.

v F—4, e R ¥ F—a~ oMtk
1 Al 1 1-1-1-1
2 A2 1 1-1-1-1-1-1
A2 2 2-2-2
A2 3 1-1-2-2
3 A3 1 1-1-1-1-1
A3 2 2-2-1
4 Ad 1 1-1-1
5 A5 1 1-1-1-1-1-1-1-1-1-1
A5 2 1-2-2-2-2-1
A5_3 2-2-2-2-2
6 A6 1 1-1-1-1-1-1-1
A6 2 1-2-2-2
A6 3 2-2-2-1

KORFFTTTN, BlziEn2 2 TLEDL, BEIF—2n32a~vHe6% 3 AICE->TK~
2 TOWT D, EWHZ LT ET. £8IT—IL, TOEIF—FFEICHESN
E— RO BLERD—DZRIR LU %A, flzideIr—3 k3 5%
—RIEA3 1, A3 20290 HHDT, TNHDIHLOELLMFBRLTEIF—0
A AT HEND Z LIS .

TRTCOBVIF—DNETT IR/ N2 D K D1, WERE— RERIRL TR
Va—/LERDTFIN.

ERAGIZBEALELTL, #IE 1 LRETT. TTOT, ETAT7 7 A LORBHHIE 1 & [

T FET.

BIE 1 L BARD01%, AT —F DB TY. Excel HEEMEELZ VT Excel 736 NUOPT ~
T BETEAEICE, ROX 7T — X527
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cap S8 LK
1 Q 4 1141
1 4 21A2 1 AZ 2 |A23
2 4 3|A31 A3 2
3 4 4144 1
4 4 5lAE 1 AB 2 |AR3
5 4 GAG 1 AF 2 |AS 3
g 4
7 4
8 4
5] 4
10 4
11 4
12 4
13 4
14 4
15 4
16 4
17 4
18 4
19 4
20 4
req 1 2 3 4 B 10
Al 1 1 1 1 1
A2 1 1 1 1 1 1
A2 2 2 2 2
AZ 3 1 1 2 2
Ad 1 1 1 1 1 1
A3 2 2 2 1
Ad 1 1 1 1
A5 1 1 1 1 1 1 1
A5 2 1 2 2 2 2
AD 3 2 2 2 2 2
A 1 1 1 1 1 1
A2 1 2 2 2
A5 3 2 2 2 1

BIgE 1 LT L, HEIFT—IZB8WTE Y I BE— FOENEZT-Z R8BItk
5L EWET.
FERIL, LT X7 £7.

Il
o O BN~ O Ul O
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FERMOHA B2 K I, FIE 1 IZHT, i 2 TEeI -2 TRAZERETE L LD
IRAT Y 2 —VEHHZNTAH I EMTEE L. ZHUL, I FT—01E0 9 58— ROHDH

1 S L T A2 22k 5720 T
B, Wb Fr— MCEDMBENORRIUTOL IR £,

BIRE 2 Ofigo 7115

[

Y
20,0 5 0

[

[

[

ERENERERERE]
LRI A A R P F]

[

ZOEIOBRBIT, SFETITERE RHEHT—D2ODHRTLEN, b9 —20&JRE A48
MUTHELLE Y. BIFT—%2ETIE AL 28 (RER) L7428 ONBR) kb

DEPEL TWELETHIE, BN IZRLNEFRNET.

(i3 3)

Bl 2 OFMOB L, IHICAL R EAELET.
FEIFT—LBIIAA VR T A I —%1To72%, ZoOMoR (LLTF T,
PTRGERESEZ LIZLETD) KBV TEENOEI =217 b0 L LET. 725
TORIF—EHIEL, B2 LRE—& LET. 1 BH70 OV 725 A ORKIC
BLELTY, BIEL - FIE2 [k 4 & LET.

AARGTIE 1L A LEEOEI T —ULIMTI ZENRTET, Lrb AL RGIEE
EIF—DIFLOD 1 avDALIFIHTLZERTERVLDETLHLEE, TTO
TIFT—RETTIRARENERD LI RAT TV a— L ERDTF I,

ERALE LTI TO LI, I F—L I, AAS VB TEI T —%{To2%ICY
BTIT9 E WO ATHIKA M W £9°. ARBETERIE<ICEVET DL LET.

7%



194

HIR 0 ALYy, e HIC 1
1 V7Y, e HIZ 4
JEATHIR act,, <act,,, VieSe EEOEIFT—ilZBNT, AAf 25 TO

T I TR RZ BT AAL L USDERYT
D I F—IBITT D

e boBin%E K L7~ SIMPLE TOEFIAIZIRIEL, UTOL S22 F1.

/] BEROARr Y 2 —1 v T
Set T (name="T") ;

Element t (set=T);

/] VEE (eI ) S
Set Se (name="Se");

Element se (set=Se);

// E— NES
Set M (name="M") ;

Element m(set=M);

[/ EIE E) £E
Set Ro (name="Ro");

Element ro (set=Ro);

/] BEIS—=NED HBHE—N

Set MM (name="MM", index=(se,ro));

// &ET— NP ORKEMESFE COBFES
Set TT (name="TT") ;
Element tt (set=TT);

// LI

ResourceRequire req(name="req’, mode=M, resource=Ro, duration=TT);
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/] T T4 ET 4
Activity act (name="=I7J—", index=(se,ro), mode=MM[se,ro]);
/] FEATHIK

act[se,ro-1] < act[se,ro], ro > 0;

// BREEE (X ToE I T —0FETRZIOi/IME)
Objective f (name="i/NET HH”, type=minimize);

f = completionTime;

/[ R

options.maxtim = 5;

// KA

solve () ;

/] FERDHT
f.val.print () ;

simple_printf("ifi‘f“*[%s,%s] = %d¥n", se, ro, act[se,ro].startTime) ;

/] A B Frv— D
Gantt g;
g.add(act[se,ro],se, ro0);

g.dump () ;

ANT —=21%, Excel EHHEREL HWTLLTFD X 5727 —# % NUOPT (2 L £
AL CEGTHT HE— NIE, A8 IF—L BT large room & LTHEZTWD ZEIZEE
LTF&EW.
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req 1 2 3 4 5 f 1 il b} 10 Wi
large_room ] 1 1 0] large room
A 1 1 1 1 1 1 Mt
11 1 1 1 I 1 1 ) 0 lare room
02 ! ! /] A B2 | R
a3 1 1 J 2 3 0 lare room
M 1 1 1 1 1 1 Al A2
A7 ? ? 1 ! 0 larse room
M1 1 1 1 1 M1
ik 1 1 1 1 1 1 1 i 1 1 j 0 lare room
i 1 ? ? 2 ? 1 1 Mt M2 | M3
193 ) ) ) 2 ) i 0| ree room
a1 | 1 1 1 | 1 | 1] A1 M2 | M3
il 1 2 2 2
a3 2 2 2 1
L cap 0 1 2 3 4 5 f 1 il 9 10 11 12 13 1 15 16 17 18 19 |
0 1 1 | 1 1 1 | 1 1 1 | 1 1 | | 1 1 1 | 1 |
1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

FERIL, UTFToX iz £7.

w/ANTE T HE=11

_ O kP Ok O F O Fr O K O
Il
BSwWw RO N g W N

T, ZORET L b v — ML AME I TARALL THRIELEL X 9. #ENNZEEIT
— L BT, AL VARG TOR ISk, V7RG T I T —%2{To TV DLONRMERTE E7.



BIRE 3 OfigD 7115

ERENERERERE]
L A A A R P ]
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5.20 a7 vav RV a—Y U HE

Vadvay T ArVa—U MBS, AERESEOBY THN, HE (Y a 7)) A
[ZEhEHNTEIVIE D BT, 5B TR, MHIENSOR/MEZ BE LTIE A7V a— U U 7 ET
T 2T, FRCHEBOBSERT, (LESEROEE (AL —va v OB S, &
EFEOETOEENLILIND &, (EFEOUMBNE T T 5 EFIEM (serial machines)ZD
WTEMLET. KREEIL, FEPRBEINDIAFICE T, LTD 3 DKl S ET.

(1) A—Friavy7ME (5.20.1 #i)

FARZENH SN B HERONERF TR E - T 7w,

(2) 7wm—yavy7RHE (5.20.2 )

BAEFED LI S 4L D DNASF A3 [E L.

(3) varZiav 78 (5.20.3 i)

BAEEDUE SN DB ONEFF DR D HAIVTWD D, 2 DIEFIIMEREZ &I
STWVWTH IV, 7a— gy 7REO—KE.

LURTC, BRE (1) ~ (3) OB A R LET. LBEITS LT, % 4 = L<IXINUOPT SIMPLE
~=aT v O 6 E, HIsELIETIHTI V.

5.20.1 F—F v a v SHE

(FIRE) A —7 > a v 7RE
3 ODIEENOREREIND, 3 DOHEFERH DL E LET. SI1EEL BT DM & L
FERNIUA T O X952 6TV ET.

TR 1 (HH 1) 13 2 (HH 2) 13 3 (Hh 3)
ft¥a 5 IR 8 IFfH 4 IR
1 b 5 ffH 4 W5 6 IFfH
ftdc 6 MRpfH 5 FREH 5 FREH

BRI L TV DL, MOEEZ LT 2T RETA. £72, H1EE
ZALERT DIERICHIRIZSH D /A, ZOHEOREOIEEDE TR /N L 78D K
T BHITE, FEFELLEOL D ITHEBICHI D IRILUTWNTL X 9. ok, TTO
HEFE2EZ D ETCONERMIIRRKT30 HETETS.
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ZORBEEEERRME AV a—) v METERIET S L, BIZIELL FORRICR D £9.
BALFOBAEEIZRFFIX 2 DL EAHER SR 2 WHEE, ¥ I —&BREHWTRIAL TV DHHEIC
EELTTFEW,

EJR machinel Mt 1, e EEIC
machine?2 Mt 2, iR HIC 1
machine3 Mt 3, iR HIC 1
d1 21, fHEEEIC L
d2 28 2, fHEE: T
d3 X —E 3, faE:HIC 1
T—F mode a 1 SUERIRFRE - 5
Vo H : machinel, dl ZALERERR TP EIC 1
mode a 2 SLERIRFR - 8
VABEE  machine2,dl ZALEREFRI S EIZ 1
mode a 3 SUERIRFFH] < 4
VABEE  machine3, dl ZALEREFRI S EIZ 1
mode b 1 SUERIRFR < 5
VABEE  machinel, d2 ZALEREFRI S EIZ 1
mode b 2 SUERIRFFH] < 4
Vo machine2, d2 ZALERERR TP 1
mode b 3 SLEERFR < 6
VoBEH : machine3, d2 ZALERERR TP 1
mode c 1 SLEERFR < 6
VBB H : machinel, d3 ZALERERR TP 1
mode c 2 SUERIRFRE - 5
VB E  machine2, d3 ZALBEREFRI 2 1
mode c_ 3 SUERIRFR < 5
VABEE  machine3, d3 ZALBEREFRI 2 1
TITAET 4 act,, fhFa ofF¥ 1
WFEE— R :mode a 1
act, , fhFa OfF¥ 2
WPEE— R :mode a 2
act, i a DIF¥E 3
WFEE— R :mode a 3
act, fhF o OIF¥E 1
WFEE— R :mode b 1
act, , fhF b OIF¥ 2

WFEE— R :mode b 2
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act, , i b OIF¥ 3
WHE—F : mode b 3
act,, fhd c OfEE 1
WHE—F :mode c 1
act,, fhd c OEE 2
WHE—F :mode c 2
act_, 9 c OFEE 3
WHE—F : mode c 3
H BE%L (B IME) completionTime itk ODVEEDSE T A
Ay a— VIR T BAKT30KMET D

I % SIMPLE Citih 9B ERDLH T/ FT
BB, 77747 0 OF8IETE— FEETTD, tLF - 1EEOKSMAEDLEITH L TE
DE— FRRISTHNE N HIEAS AvailMode HEL, Thas|Be LTELET.

/] VEEES

set J; //

Element j(set=J);

set s; // 1B

Element s (set=S);

// E— FNES

Set M;

Element m(set=M);

Set AvailMode (name="AvailMode", index=(j,s)); // HHEFEOLL— 3
ZBWTAH SRS E— R

/] BIRES

Set R;

Element r (set=R);

/] NEERHES

Set D; // #KE— FNOMEERRORK
Element d(set=D);

/] BFES

Set T; // A7 Y =—/LVHH]
T="0 .. 30";

Element t (set=T);
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/] TIT AT 4 (R

Activity act (name="act", index=(j,s

/] EE
// BRI

)y

mode=AvailMode[]j,s]);

ResourceRequire req(name="req", mode=M,

// EPREE

resource=R, duration=D);

ResourceCapacity cap (name="cap", resource=R, timeStep=T);

caplr,t] = 1;

// EHIBEE

Objective f (type=minimize);

f = completionTime; // &% DOIEEDTE TR/ ML

/ /| RIRERIF R DOBOE

options.maxtim = 15;

// KA

solve () ;

// FREROIEREN T

simple printf ("act[%s,%d] = %d¥n",

I

Sy

act[j,s].startTime) ;

T T 7 A ITIRD L H 1T FF.

AvailMode =
[a,1] mode a 1
[a,2] mode _a 2
[a,3] mode a 3
[b,1] mode b 1
[b,2] mode b 2
[b,3] mode b 3
[c,1] mode c 1
[c,2] mode c 2
[c,3] mode c 3

’
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req =
mode_a 1,machinel, 1]
mode_a 1,machinel, 2]

[
[
[mode a 1,machinel, 3]
[mode a 1,machinel, 4]
[

mode_a 1,machinel, 5]

mode b 1,machinel, 1]
mode b 1,machinel, 2]

[
[
[mode b 1,machinel, 3]
[mode b 1,machinel, 4]
[

mode b 1,machinel, 5]

mode c_1,machinel, 1]

mode_c_1,machinel, 2]

[
[
[mode ¢ 1,machinel, 3]
[mode ¢ 1,machinel, 4]
[mode ¢ 1,machinel, 5]
[

mode c_1,machinel, 6]

[mode a 1,d1,1]
[mode a 1,d1,2]
[mode a 1,d1, 3]
[mode a 1,d1,4]
[mode a 1,d1,5]

e e e e

e e

e e

e e e e

[mode a 2,d1,1] 1
[mode a 2,d1,2] 1
[mode a 2,d1,3] 1
[mode a 2,d1,4] 1
[mode a 2,d1,5] 1

[mode a 2,machine2, 1]
[mode a 2,machine2, 2]
[mode a 2,machineZ2, 3]
[mode a 2,machineZ2, 4]
[mode a 2,machine2, 5]
[mode a 2,machineZ, 6]
[mode a 2,machine2, 7]
[

mode_a 2,machineZ2, 8]

mode b 2,machine2, 1]
mode b 2,machine2, 2]

mode b 2,machine2, 3]

[
[
[
[

mode b 2,machine2, 4]

mode c_2,machine2, 1]

mode c_2,machineZ, 2]

[
[
[mode ¢ 2,machine2, 3]
[mode ¢ 2,machine2, 4]
[

mode c_2,machineZ, 5]

[mode a 2,d1,6] 1
[mode a 2,d1,7] 1
[mode a 2,d1,8] 1

N

e e

e e e

[mode a 3,d1,1]
[mode a 3,d1,2]
[mode a 3,d1, 3]
[mode a 3,d1,4]

mode_a 3,machine3, 1]
mode_a 3,machine3, 2]

mode_a 3,machine3, 3]

[
[
[
[

mode_a 3,machine3, 4]

mode b 3,machine3, 1]

mode b 3,machine3, 2]

[
[
[mode b 3,machine3, 3]
[mode b 3,machine3, 4]
[

mode b 3,machine3, 5]

[mode b 3,machine3, 6]

mode c_3,machine3, 1]

mode c_3,machine3, 2]

[
[
[mode c 3,machine3, 3]
[mode ¢ 3,machine3, 4]
[

mode c_3,machine3, 5]

e

e e

e =

e e e
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[mode b 1,d2,1] 1 [mode b 2,d2,1] 1 [mode b 3,d2,1] 1
[mode b 1,d2,2] 1 [mode b 2,d2,2] 1 [mode b 3,d2,2] 1
[mode b 1,d2,3] 1 [mode b 2,d2,3] 1 [mode b 3,d2,3] 1
[mode b 1,d2,4] 1 [mode b 2,d2,4] 1 [mode b 3,d2,4] 1
[mode b 1,d2,5] 1 [mode b 3,d2,5] 1

[mode b 3,d2,6] 1
[mode ¢ 1,d3,1] 1 [mode ¢ 2,d3,1] 1 [mode c 3,d3,1] 1
[mode ¢ 1,d3,2] 1 [mode c 2,d3,2] 1 [mode c 3,d3,2] 1
[mode ¢ 1,d3,3] 1 [mode ¢ 2,d3,3] 1 [mode c 3,d3,3] 1
[mode ¢ 1,d3,4] 1 [mode c 2,d3,4] 1 [mode c 3,d3,4] 1
[mode ¢ 1,d3,5] 1 [mode ¢ 2,d3,5] 1 [mode c 3,d3,5] 1
[mode c 1,d3,6] 1

’

FATT DL, BIEEOBMGIEZ

act["a",1] =0
act["a",2] =5
act["a",3] = 13
act["b",1] = 6
act["b",2] = 13
act["b",3] =0
act["c",1] = 11
act["c",2] =0
act["c",3] = o6
DA SHET.

IRTIE, v b Fy— MTE VBB DO REIEZITVET.
T b Fxy— MO FEICHOEELTUL, 4.3Hz2THFIW.
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Pl (=7 a v 7RIS OO 5

act["a" 111
act[ a" 1]
act["a" 1[3]
actl b 101 ]
actl k" 1[2]
act[ k1031
act["c"101]
act[ " 1[2]
act[ ¢ 1[3]

mode a1
mode_a_2
mode _a_3
mode _k 1
mode kb 2
mode b 3
rmode_c 1
mode_c_2
mode_c_3
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5.20.2 7u—y g v FE

(BIE) 7e— a9 v 7RE

5.20. 1 §ioA—F gy FRIEOKMEO T, SEFX, 1F¥1, F¥2, F¥(3 ©
JETHUBENRTITR SN E LET. ZOBRAOREBOIEED TN KN E 7
HEDT DL, EOXIITHEMAE VIRIZEIVWTL X 0

Z ORI Z LY 5121, SAEEOLINAR 26793 2 LT OFEATHIKI 2 N 2 BN H Y *
T, LFTHOWTWS < 3ETERERITGEEE LET

JEATHIF fidra OEE 113, F a O 2 125
act,, < act,, -
’ ’ 17425
fida OEE 213, F a OIE¥ 3 125
act,, < act -
’ ’ 17425
fd o OEE 113, F b O 2 125
act, , < act, , -
’ ’ 17425
fd b OE¥E 213, F b OIEX 3 1%
act, , < act, , -
’ ’ 17425
fid c OFEE 113, F c O 2 125
act, < act,, -
’ ’ 17425
fid c DEE 213, F c DIEXE3 125
act,., < act,, -
’ ’ 17425

FEOSATEIIAZ I Z 7~ SIMPLE OFET/UILL FOREIZZR D 3. W, SEFEOENEEELF
REIZ 2 DLLEABRH SR DR, BITHI TR SN TV A RIZERL TR

/] VEEES

set J; //
Element j(set=J);
set s; // 1Ex%
Element s (set=S);
// E— FNES

Set M;

Element m(set=M);
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Set AvailMode (name="AvailMode", index=(j,s)); // HEFEOAL —
g NCBWTREENDE—F

/] BIRES

Set R;

Element r (set=R);

/] NEER RS

Set D; // &E— NOIEERFHDORK
Element d(set=D);

/] BFES

Set T; // AT a— LHIH
T="0 .. 30";

Element t (set=T);

/] TIT AT 4 (R

Activity act (name="act", index=(j,s), mode=AvailMode[j,s]);

/] EE

/] EERE

ResourceRequire req(name="req", mode=M, resource=R, duration=D) ;
// BV

ResourceCapacity cap (name="cap", resource=R, timeStep=T);

caplr,t] = 1;

// BB (R DAFZED TE TR D /M)
Objective f (type=minimize) ;

f = completionTime;

// FEATHIR

act[j,s-1] < act[j,s], 1 < s;

// RIRERIF R DOBOE

options.maxtim = 15;

// KA

solve () ;

/] REROFEHER T

simple printf ("act[%s,%d] = %d¥n", Jj, s, actl[]j,s].startTime);
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FATHIKI 2R T T2FICLY, FI—FREHNNDNENES Rolcy, T—F 7 740D 1D

WUV ORRIZEEIES N ET.

req =
mode_a 1,machinel, 1]
mode_a 1,machinel, 2]

[
[
[mode a 1,machinel, 3]
[mode a 1,machinel, 4]
[

mode_a 1,machinel, 5]

mode b 1,machinel, 1]
mode b 1,machinel, 2]

[
[
[mode b 1,machinel, 3]
[mode b 1,machinel, 4]
[

mode b 1,machinel, 5]

[mode ¢ 1,machinel, 1]
[mode ¢ 1,machinel, 2]
[mode ¢ 1,machinel, 3]
[mode c¢ 1,machinel, 4]
[mode ¢ 1,machinel, 5]
[mode c¢ 1,machinel, 6]

’

e e

e e

e e e e

[mode a 2,machine2, 1]
[mode a 2,machine2, 2]
[mode a 2,machine2, 3]
[mode a 2,machine2, 4]
[mode a 2,machine2, 5]
[mode a 2,machineZ, 6]
[mode a 2,machine2, 7]
[mode a 2,machineZ, 8]

mode b 2,machineZ, 1]

[

[mode b 2,machine2, 2]
[mode b 2,machine2, 3]
[

mode b 2,machineZ, 4]

mode c_2,machineZ, 1]

mode c_2,machine2, 2]

[
[
[mode ¢ 2,machine2, 3]
[mode ¢ 2,machine2, 4]
[

mode c_2,machineZ, 5]

R

e e

e e e

mode_a 3,machine3, 1]
mode_a 3,machine3, 2]

mode_a 3,machine3, 3]

[
[
[
[

mode_a 3,machine3, 4]

mode b 3,machine3, 1]

mode b 3,machine3, 2]

[
[
[mode b 3,machine3, 3]
[mode b 3,machine3, 4]
[

mode b 3,machine3, 5]

[mode b 3,machine3, 6]

mode c_3,machine3, 1]

mode c_3,machine3, 2]

[
[
[mode c 3,machine3, 3]
[mode ¢ 3,machine3, 4]
[

mode c_3,machine3, 5]

e e

e e e

e e e

FATT D&, BAEEOBRMGIFZNUTO L S ICH S ET.
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act["a",1] = 11
act["a",2] = 16
act["a",3] = 24
act["b",1] = 6
act["b",2] = 11
act["b",3] = 16
act["c",1] =0
act["c",2] = o6
act["c",3] = 11

PLFTIE, 5.20.1 HiFEE, ROV b F¥— NI EITVET.

Bl (7wv—a v 7)) OfOH T

act[ 2" 111 o
act[ 2" 1[2]
act["a"1=]
actl B 11 ]
act[ b 12]
act[ k' 10E]
act["c" 1]
act["c" 121
act[ ¢ 1[3]

mode_a_1
mode a2
mode_a_3
rmode_ 1
mode_b 2
mode_b.3
rode_c 1

mode_c 2
mode c_3




5.20.3 Va7 vy B

(BIE) va7rvay R
5.20.2 BioA—7 v a vy TRBEOSREDOT, SAFIELLTFONEICAE S ik
RSO E LET.

TR 1 (BEAK 1) TR 2 (BEAK 2) YB3 3 (B 3)
ftd a 1 3 2
1 b 1 2 3
i c 2 1 3

O EDREDIEEDTE TR RN E 72D L OIZT21T1E, ED X 5 TR ZE Y
WAUTXEIWTL X 92

Z OREIE, FATHEIRKIN LT ORRICEE SN ET.

JEATHIR

acta,1 =< acta,3

acta,3 =< acta,2

actb,1 =< actb,2

actb,2 =< actb,3

act,, <act

act,; < act_,

5 a OFEZE 113,

ERA

E a DIEZE 313,

B4

53 b OIEE 113,

ERA

5 b OIEZE 2 13,

B4

E ¢ OIEZE 213,

ERA

5 ¢ OFEZE 113,

RS

12 a DR 3 125607

12 a DR 2 12607

125 b DR 2 1ITHEAT

12 b DR 3 125607

12 ¢ DR 1125607

12 ¢ DR 3 125607

ERROEATHNE T — 255255 X912 SIMPLE OET /I ET—H HEIELET.
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/] VEEES

set J; //

Element j(set=J);

set s; // 1Ex%

Element s (set=S);

// E— FNES

Set M;

Element m(set=M);

Set AvailMode (name="AvailMode", index=(j,s)); // HfEFEOAL — 3
YIZBWTAHEENHE—F

/] BIRES

Set R;

Element r (set=R);

/] NEERHES

Set D; // &E— NOIEERFHDORK
Element d(set=D);

/] BFES

Set T; // AT a—LHIH
T="0 .. 30";

Element t (set=T);

/] TIT AT 4 (R

Activity act (name="act", index=(j,s), mode=AvailMode[j,s]);

/] EE

/] EERE

ResourceRequire req(name="req", mode=M, resource=R, duration=D);
// BIRGE &

ResourceCapacity cap (name="cap", resource=R, timeStep=T);

caplr,t] = 1;

// BB (AR DAEZED TE TR D /M)
Objective f (type=minimize);

f = completionTime;

// SEATHIR

Set Prec (name="Prec", dim=3);
Element u(set=S);

Element v (set=S);

act[j,u] < actl[j,v], (j,u,v)<Prec;
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/ /| RIRER IR DBOE

options.maxtim = 15;

// KA

solve () ;

// FEROIEREN T

simple printf ("act[%s,%d] = %d¥n", Jj, s, actl[]j,s].startTime);

T=H T 7 AND 1L ORI TFORIEESNET.

AvailMode =
[a,1] mode a 1
[a,2] mode _a 2
[a,3] mode a 3
[b,1] mode b 1
[b,2] mode b 2
[b,3] mode b 3
[c,1] mode c 1
[c,2] mode c 2
[c,3] mode c 3
Prec =

13
a 3 2
b 12
b 23
c 21
cl3

FATT D&, BAEEOBRMGIFZNUTO L ) ICH S ETS.
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act["a",1] =
act["a",2] =
act["a",3] =
act["b",1] =
act["b",2] =
act["b",3] =
act["c",1] =
act["c",2] =
act["c",3] =

14

10
14
10

20

5.20.2 BilEEE,

FEROHT > b F ¥ — MAOZUTOL S ITITNET.

act["a"1[1]
act["a" (2]
act["a" 1[3]
actl B 101 ]
act[ B 1[2]
actl" B =]
act["c"101]
act[ ¢ 1[2]
act[ e 1[3]

mode_a_1
mode_a_ 2
mode_5_3
miode_k 1
mode b 2
mode_k 3
mode o1
mode_c_2
mode © 3
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5.20.4 VAT a—V v JHE

EBROBS T, & DM SR L2 FOREELPEZ 2FN LIXLIEH Y £3. TDOH
B, MEOAFVa—NEEEL, FJMEEeERE LK, BEAS YV 2—VEMABELET. 20
LORMBE Y AV a—1 VB LSRRI LET.

(BIEE) VA7 a—Y v 7iE
5.20.3HiDY a7y a y TREEMROTZRER, S1EEORIARANT,

TR 1 (BEAK 1) TR 2 (B 2) YB3 3 (B 3)
1 a 0 14 5
1 b 5 10 14
ftdc 10 0 20

LRV FELE. ZOAT Y 2 — LIS TR 2 T iR LTV T, 10 BEE2NE X7
AT C, B2 NIBEL, 5 BEEIET 2T £ L. ZOEAORBOIEEDTET
B /N7 XTI ED L IRV a2 — L B HAEEIE L WTL & 9 7.

ZOMEERERT AL, BEORFVa— L EEHETDLHE, T7T 4T 4 HEMEK
(fixActivity) ZHEHTLIMLERH Y ET. F/, REKORF YV a— LR REITKRNEL D
W29 52%, £ COIEEITHITT D sourceActivity (BB TERINTWVD) &) EITHIK
BT OMENSH Y ET. FELLIE, NUOPT SIMPLE ~v==7 /L] @ 18.4 iz ZH T
AN
UboZ e ZEkFEx 5L, HfE LTIHIZUTOLORMNDY £7.
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TIT 4T 4 DR

A IE L[S

TITAET 4 DFE

— FIEE

JEATHIR

JixActivity(act,  .startTime)
JixActivity(act, ;.startTime)
JixActivity(act, , .startTime)
JixActivity(act, , .startTime)
JixActivity(act, ;)
JixActivity(act, 5)
JixActivity(act, )
JixActivity(act, )
sourceActivity < act, ,,10
sourceActivity < act, ,,10
sourceActivity < act, 5,10

sourceActivity < act, , 10

c,l?

sourceActivity < act, 5,10

fifFa OEEL ORFMBIFZIZ 0 (ZIHE

B4

i a OFEE3 ORMIFZZ 5 ([ZIHE

ERA

i b OEEL ORMIFZZ 5 (ZIHE

B4

i c OfEE2 ORMIFZIZ 0 ([ZIHE

B4

ftda OFF¥ 1 DE—F% mode a 1

(Z[EET D

ft4 a OF¥ 3 DE—F% mode a 3

(Z[EET D

fHF b OfE% 1 OE—F% mode b 1

\Z[EET D

4 c OfF¥ 2 DEFE—F% mode c 2

(Z[EET D

13 a OFEZE 2 1

Hahnewn

b DIEZE 2 13,

Hahnewn

HE# b DIEZE 313,

Hanown

2 ¢ OFEZE 113,

Hahnewn

HHE ¢ DIEZE 313,

Hangwn

, BRI 10 DARMIC 3L

REZ) 10 DARTIZITAL

REZ) 10 DARTIZITAL

REZ) 10 DARTIZITAL

REZ) 10 DARTIZITAL

Fio, B 213, B

[ 10 726 5 KfIFIET 20T, BENUTORIEESNET.

B

machinel

machine?2

Pep 1,
P 2, BRAG L pX

o>

L>

DOFIZ 1

machine3

P 3, fbfat: WiC 1

BEIC1

110 LA E 15 i 0, #
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/] VEEES

set J; //

Element j (set=J);

set s; // 1Ex%

Element s (set=S);

// E— FNES

Set M;

Element m(set=M);

Set AvailMode (name="AvailMode", index=(j,s)); // HEFEOAL— g
WCRBWTHE I NSE— R

/] BIRES

Set R;

Element r (set=R);

/] NEERHES

Set D; // &E— NOIEERFHDORK
Element d(set=D);

/] BFES

Set T; // A7 T a— LHiH
T="0 .. 30";

Element t (set=T);

/] TIT AT 4 (R

Activity act (name="act", index=(j,s), mode=AvailMode[j,s]);

// MR (ER)

ResourceRequire req(name="req", mode=M, resource=R, duration=D);
// BB E (B8

ResourceCapacity cap (name="cap", resource=R, timeStep=T);
caplr,t] = 1;

cap["machine2", t] = 0, 10<=t<=14; // SFEIZxIG

// BB (R DAFZED TE TR D /M)
Objective f (type=minimize) ;

f = completionTime;

// SEATHIR

Set Prec (name="Prec", dim=3);
Element u(set=S);

Element v (set=S);

act[j,u] < actl[j,v], (j,u,v)<Prec;
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/¥ —== YRAGT V2=V v T DHDMIK —-= */
// BEO .. 10) ODAF Va2 — VEEIE

Set FixAct (name="FixAct", dim=2);

Parameter fixTime (name="fixTime", index=(j,s));

act[j,s].startTime = fixTime[]j,s], (j,s) < FixAct;

Parameter fixMode (name="fixMode", index=(j,s));

act[j,s] = fixModel[],s], (J,s) < FixAct;

fixActivity(act[j,s].startTime, (j,s) < FixAct);

fixActivity(act[j,s], (j,s) < FixAct);
[/ WEDOY a TYUIMNIAT » 7 10 DAENZKRTT R 5220
Set NotFixAct (name="NotFixAct", dim=2);

NotFixAct = setOf((j,s), (j < J, s < S)) - FixAct;

sourceActivity < actl[]j,s], (j,s) < NotFixAct, 10;
2 S — */

options.maxtim = 15;

solve () ;

simple printf ("act[%s,%d] = %d¥n", Jj, s, act[j,s].startTime);

T=H T 7 AND 1L ONLTFORIEESNET.
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AvailMode =
[a,1] mode a 1
[a,2] mode _a 2
[a,3] mode a 3
[b,1] mode b 1
[b,2] mode b 2
[b,3] mode b 3
[c,1] mode c 1
[c,2] mode c 2
[c,3] mode c 3
Prec =

al3

a 3 2

b 12

b 23

c 21

cl3

FixAct =

al

a 3

b1

c 2

fixTime = [a,1] 0 [a,3] 5 [b,1] 5 [c,2] O;

fixMode = [a,1] mode _a 1 [a,3] mode a 3 [b,1] mode b 1 [¢,2] mode c 2;

FATT &, BAEEOBRMGIFZNBUTO L S ICH S ET.
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"

", 11 =

["a
["a",2] =
["a",3] =
["b",1] =
["b",2] =
["b",3] =
["c", 1] =
["c",2] =
[

"C",3] —

5.20.3 HilFAkE, EROT FTFr— M IHEZUTOI ATV ET.

Bl (VR a—U 7R Offo 71

AR 2=

[ &

VA 2= 7

act[ 2" 10 ]
act['a"1[2]
act[ a" ]3]
act["B" 10 ]
act[" k" 1[2]
act[ B 1[=]
actl"c"10]
act[ " 1[2]
act[ " 1[3]

mode_a_1
mode_a_2
mode_a 3
mode_ kb1
mode_b 2
mode_k 3
mode_c. 1
mode c 2
mode_c_3

PR 2 5B
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<=, 14, 43

>=, 43

A

Activity, 57, 58, 62, 213

C

csv, 99, 105, 111, 119, 127, 132, 143, 158, 159,
168, 173, 178, 183

D

dat, 18, 46, 47, 50, 53, 74, 80, 86, 91, 92, 93, 99,
106, 111, 112, 119, 127, 132, 154, 164, 168,
173, 183, 188

E

Excel ¥, 61, 169, 174, 188, 191, 195
Expression, 32, 158

G

Graph, 105, 112, 119
GUI, 45

index, 22, 24, 29, 32
IntegerVariable, 37

L

LP, 68

M

max B4, 153
MILP, 68
minimize, 13, 43

MIP, 68

N

name, 13, 16, 18, 22, 32, 43

NLP, 68
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P

p & —[R4, 68, 122, 128
p AT 4T R, 68, 122
Parameter, 18, 19, 34



print, 16, 23, 38, 126

Q

QP, 68

R

rcpsp, 55, 56, 57, 59, 60, 66
RCPSP, 55, 68
ResourceCapacity, 57, 59, 61
ResourceRequire, 56, 57, 58

S

SDP, 68

showSystem, 41
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sum, 28, 29, 100, 158

T

type, 13, 43

U

UNIX h, 12, 13, 51
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w

wesp, 100, 150, 153
WCSP, 68
Windows hiR, 44
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=

A
THE T, 14, 38, 43
F =7 av 7R, 198
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¥efHF, 68, 170, 171

AT HEREA TR, 68, 170, 171
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