B AT A Numerical Optimizer/
SIMPLE #ilfE%E

V17

BREt NTT T2 AT A
Phone: 03-3358-1701
Fax: 03-3358-1727

Email: nuopt-support@msi.co.jp

2015/01



H K
3 T = G 05 ¥ 1 4
2. BTEFEDHMIBLO SIMPLE TOFERBI . .. ... ... 7
2.1 BAMME (SAMPLESYAIRELE 1.pr) S L. 7
2.2 Wt (SAMPLESYHIEEE 1.pry ZSM) .. 13
2.3 ZHIMHERE (SAMPLESYHIELE 1.pry M) . 19
2.4 QFESHTE (DEA) BF /L (SAMPLESYBIEEE 1.pry ZM) ... .. ... 26
2.5 Ty 7Yy 7RE (SAMPLESYHIESE 1.pr3 &) .. ... 30
2.6 HEAWHEMBE (SAMPLESYAIBEAE 1.pr3 BB .o 37
2.7 BeRVEME (SAMPLESYHBEEE 1.pr7 M) .o i 43
2.7 L /Ty N R . e e e 51
2.8 H/NE VI (SAMPLESYHIELE 1.pry B .. 53
2.9 ZAAFEFRRIE (SAMPLESYAIREEE 1.pry ZBMR) .o 59
2.10 p AT 47 M (SAMPLESYBIEELE 2.pr7 M) .. . 66
2.11 p B X —[iE (sAaMPLESYHIEIE 2.pr3 &) ... ... 72
2.12 EEle—n A< B (SAMPLESY¥HIEEE 2.por9 M) ... L. 77
2.13 EYE (SAMPLESYHIEELE 2.pr3 M) .. 86
2. 13, L B o e 86
2.13.2 R~ A D R L e 87
N B T == - 92
I IR 4 T 1 104
2.14 TREIEME (SAMPLESYBIRELE 2.prj M) ... . il 109
2.15 RfmEtEfIE (SAMPLESYHIEE 2.pr9 BM) .o 113
2.16 F/h_FEME (SAMPLESYHIREEE 2.pry B o . 118
2.17 "=+ 7% U A CRIE (SAMPLESYHIELE 2 .pri M) ... ... 123
2.18 BY AT 4 v ZEIFETT )V (SAMPLESYHIEE 2 .pri M) ... . ... 128
2.19 A —/V RA—7HERE (SAMPLESYHIELE 3.pry W) ... ... 133
2.20 R&ATHFHERBATAIHE ERIE (SAMPLESYBIRELE 3.pr9 B ... ... ... 138
2.21 FHEAfTHIEASR0E (SAMPLESYHIRELE 3.pr5 M) ... 144
2.22 BNA RMKR— b7 1 U Al b8 (saMPLESYAIRELE 3.pry ZHR) ... ... 148
2.23 BEEATAH (R v FRHRE) (SAMPLESYHSELE 3.pry ZBM) ... ... 154
2,24 B X B R . . e e 162
2.25 Vardvavy T Ay Va—Y U (SAMPLESYHIEEE 3.pr3 SMR) ... .. 175
2.25.1 A= v a R . e 175

2.25.2 = a R e 182



2.25.3 Ua T ua v T e
2.25.4 VARGV a—U M e
2.26 BB R T o e
2.27 L—=T « N —X—IPITH] oo



1.1 XCOIT

ABIEE TIL, BRx REBCRETEMEZET L, T HICKT D SIMPLE TOERIOH]Z 5
2ZFT. MOMEOET N T 7 ANEE, Tl b T77ALELTELEHTHY 7.
Visual Analytics Platform ZEBIL, A==—00 [Fr V=V b — [FF— ]
ZEIR L, SIREE A& £

@ visual Analytics Platform — [J 07 15 F¥Project3.prol
EELPEENGE V- E RTM UFW BRE ANTH
FRARVERL (N P,

="

BACQ)..

LEBEHRTEFE
BEEITRF®.

IHAA-ME)

PG
J0VII DR T @

Visual Analytics Platform®DFA 7 G0
) S e ) T

] ] ] [ _+|

BRI N DT DT 7 A V2RO ET.
{¥¢3 > 25 . Numerical Optimizer DA > A h— LT} ¥SAMPLESY /&
£ .prJ
B, TN SO AT A Numerical Optimizer DA A M—/UFTIX 32bit R
Windows TohiLlE
C:¥Program Files¥Mathematical Systems Inc¥NUOPT
64bit IR Windows ThiLiX
C:¥Program Files (x86)¥Mathematical Systems Inc¥NUOPT
ElpoTWET. F7z, FIBEETHE D Excel 77 A NVELRERICLLFOHITNICH D £
{#F 27 A Numerical Optimizer DA A b—/ LT} ¥SAMPLES
Visual Analytics Platform D EE) HFIEFEIZ DWW TIL S X7 A Numerical
Optimizer/SIMPLE F=— MU T /L] & ZTHEL X0,

O REOHERIILL T O Y T, RIZBITDH O 1%, TNENOREN, Eo ko 2fEEO
BHEFHEREICET 20022 L COET. Gl 7y 7Yy 7 MEIZRABIEEEGH I E T
7.

LP (T#ZEIERIE, MIP(MILP) |HRAGHIPELGHERIE, op X ZWKFHMREE, ~LpIX
FEREFH IR, spP (3B EEatEifRE, wesp (B AL & H S ERE, Repsp (TE R
KftERrYa—U o JREEBEKR LET.



i

[
L]

MIP QP NLP SDP WCSP RCPSP

fid &

g%

2 1[G 1 e R

BESHE (DER) T L

O[O O |0

T Yy 7R

EEPUERE

R K

O

s/ N TR E

O

% b R Iic [

p AT 4T R

p B ¥ —R]8E

KalE — v A~ RE

EElRE

O 010 1]0

/S e

axfi A b

/RS

N— 7 U A b8

0YAT 4 v 7 ERET IV

A =V R —7 HEER S

FEAT I HERBAT S HERE R

FRBIATH B RE

TR MIR— N7 3 U A b R

B 751 (Rek > M)

T X —HIYE

Vadvavy Tl Ay Ya—U v IRE

BHHERITS

O

L—T e m— X T

O




o8, HBEFEMEOME - BB AT A Numerical Optimizer O T4 7 v 71X
T Ly izxtiLET.

TV a2—N4 LP MIP QP NLP SDP WCSP RCPSP
LP/IP Lite E¥=2—/b O O X X X X X
LP/IP €¥a—) O O X X X O O
NLP £¥2—/L O O O O O X X
7Lt vhk O @) O O O O O

B, TR ONDRE (203, F5) OBWICEY, BFTCTEITLERUTOX
I IRPFONDATREMEN Z S VWETOTIHEEL Z I 0.
v RBIEEICFER LT R S N B DR
v (RS S D EESC, WCSP/RCPSP %t il L7-355 2B L O) ABIEE SRR L7 fR &
B2 D



2. ZREHIBEOREIE LU SIMPLE TORERH

ARETIE, 1 BTHEN LS EAEICT 2RMEOFAR L, SIMPLE TOEREIZ N
LET.

—

2.1 A f9E (sAMPLESY(IfELE 1.prj ZBR)

BEAEMEOFIE LT, ZZTIISFEDHREZFF>E 42 ERT AMEETRWET. ZoMicd
HEADOFTHAECHNERREZ LGN EEZDHIFX Ay MUEEARCREHEE L TH2D2HD
XL =) £,

(1)

$h, WHER, A RDOEEKLLED, ZREH 30%, 308, 40%&7b k0 A dE, THIRO
BEEFREEDY, TEARTLVaANTAERTDIZLEEZLTET. BEFIIAND
ZLENRTEBNROAESIT 9 FIEET, TNOOERILELEBEMNESHTZY O3 X MILL
ToEy) <.

HRDE4E 1 2 3 4 5 6 7 8 9
(%) 20 50 30 30 30 60 40 10 10
N (%) 30 40 20 40 30 30 50 30 10
AR (%) 50 10 50 30 40 10 10 60 80

= X h(s/1b) 7.3 6.9 7.3 7.5 7.6 6.0 5.8 4.3 4.1

RO AR OERE A A M —FLZERT 5120, filkoaez E0 X 5 ITEE
BHOENIETRNTL X 9.

ZORBEEHIE T AT A Numerical Optimizer TEL ZDIZER(LEITWVET. AflE
ISR (112 H 05T

F7, B LTHROES 1,2,3,.., 9 DIRAWE, SEVIREELEIEEL, ZhEh
X, X, Xgyeo iy Xg & LEL XD

WIZ, B/MET 5 _& BOBEE, STHROAEIC W T THATEY-voax b & HRE
) OORME L TRITDHZENTEET.

RBICHIFGMETT. 7, IRAKKRITIADOEEZ ENETADT, FEHITH L CIEARIKR
VEETT. BRALROBIL 1 TTOT, TOHKLMAET. £, ERT 5580/
DWTORIKNE, 8, e, AXIIX LT, FHROGEICONTO R & NEAHE)
DDA, THZEh 30%, 30%, 405E% LV, LWHRICARY £97.
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7.3%, +6.9%, +7.3X; + 7.5%, + 7.6X; +6.0X; +5.8X, +4.3%; +4.1X,

I LA X, >

RAHEROHIRY
X+ Xy X+ Xy + X+ X+ X+ X + X =1

0.2x, +0.5x, +0.3%; +0.3x, +0.3%; +0.6X, +0.4%, +0.1%; +0.1x, =0.3
0.3x, +0.4x, +0.2%, +0.4x, +0.3x, +0.3x, +0.5%, + 0.3, +0.1x, =0.3
0.5x, +0.1x, +0.5%; +0.3x, +0.4%, 4+ 0.1x, +0.1x, +0.6X; +0.8%, =0.4

Z oL, BRREE, HIRAETHIER0T, BUEFEREE 2D 9



ERAL L2 R % SIMPLE TRk 5L FO L H 124 £,

mixturel.smp
S ¢

Variable

name="MROE4E 1 DIRAELE") ;
name="TRDOE4 2 DIRGHE") ;
name="TRDOE4 3 DIRA L

name="MROE4 4 DIRAELE") ;

x1 ( )
Variable x2( )
x3( )
x4 ( )

Variable x5 (name="TMRDOEE 5 DIEEHE");
x6 ( )
x7 ( )
x8 ( )
x9 ( )

4+

’

Variable

Variable

4+

+

’

name="TRDOE4 6 DIRALLFE"
name="MROE4 7 DIRA HLFE
name="TRDOHE4 8 DIRALLE"
name="MROEE 9 DIRALFE

Variable

’

Variable

+

’

Variable

+

’

Variable
// BRI
Objective z(name="#8=2 A h", type=minimize);
z=7.3*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;
/] FERHIF

x1 >= 0;

x2 >= 0;

x3 >= 0;

x4 >= 0;

x5 >= 0;

x6 >= 0;

x7 >= 0;

x8 >= 0;

x9 >= 0;

/1 IRAE RO

x1+x2+x3+x4+x5+x6+x7+x8+x9 == 1;
0.2*x1+0.5*x2+0.3*x340.3*x4+0.3*x5+0.6*x6+0.4*x7+0.1*x8+0.1*x9==0
.35
0.3*x1+0.4*x2+0.2*x340.4*x4+0.3*x5+0.3*x6+0.5*x7+0.3*x8+0.1*x9==
.37
0.5*x1+0.1*x2+0.5*x340.3*x4+0.4*x5+0.1*x6+0.1*x7+0.6*x8+0.8*x9==
.45

i

solve () ;

// H

z.val.print ();
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LV PHICREZ ERE T2 LU TDO L 512720 £

28K

HARBI%L (/ME)

kS

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

r;,1 € Alloy, j € Blend
c,,i € Alloy

b;, j € Blend

X:,1 € Alloy

> cx

ieAlloy

X. >0, Vi e Alloy
> x=1

ieAlloy

> 1% =b;,VjeBlend

ieAlloy

TIROGaOFHOES
| DES

TR O GBI DR
j D

TR OA4T OB EH - O
=7 Q N

HERAIR | o ARE %

r.

MR DG4 1 OREHE

TN
S £

IRA EE iKY




11

Wz, B (R, X &, BERR) 27 —F 77 A Vb5 %5 SIMPLE €7 V%
IRLET. ZOXICETNET =X 20T 52 L1280, HIROABEOESCN A E o i
DENEDLST2E LTHET —F 77 ANEERTLHET THIGTEDL L1872 9.

mixture2.smp
/] BELIRT
Set Alloy (name="MROAEEAL");

Element i (set=Alloy);
Set Blend (name="fER&ESEBES") ;
(

Element j(set=Blend);

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

Parameter b (name="HELLE", index=7);

/] BEK

Variable x (name="{E&HE", index=1);

// ARIBEK
Objective z (name="#22 A h", type=minimize);

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

// AR

x[1] >= 0;

// RGO

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

solve () ;

// WA

z.val.print();

x.val.print () ;
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T—=4T7 74N (.dat ) FLULTFDOLH 1T 7.

data2.dat

MR =

[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,Zinc] 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
Xk =

[1] 7.3

[2] 6.9

[31 7.3

[4] 7.5

[5] 7.6

[6] 6.0

[7] 5.8

[8] 4.3

[9] 4.1

HiER =

[Lead] 0.3

[Zinc] 0.3

[ Tin] 0.4

IDETNEFEITTDHE, THIROEE 6 % 40%, HTIROESE 8 % 60%IEEE LD DN K
T, FOLEDHAARNL4.98 THDHZ LN 7.



13

2.2 BERRE (SAMPLESY(IfELE 1.prj ZBR)

s T E O A SO BB A~OYMORN F 2RO LB EVND Z N TEFE
T i L R A ) — R, WORNLREEZ T — 27 L9, mEMEII Ry Y —21C &
STRETEZLMEDO—FELIE XD Z LN TE E7. kI3 2 B O FIEFM O % v
N =22 Ko TRIATEHMEIZHINHTEET.

(f3)

HOHMEEFIZ SO TH 1, 206 =205 a, b, c ~DORLOE(EFFTA-T

WnHELET. &1, JEHEHICONT, ENENRAREE L FEENRDOONTED,

ZTNHEG I LOD, b I A RMRPLLRWRFOECNSF 2 EO X 5 ICRET UL X

WTL X I2. & LGOS TRER, KIEMOTFERE, B EHTZV Ok X MILL

oy TY.

T8 G IRE J 5 TREE

1 250 a 200
2 450 b 200
c 200

BAT RS 7 D ORE SR

ZORBEEHIE T AT A Numerical Optimizer TEL ZDIZER(LEITWVET. AflE
ISR (11225 DB T,
9, 2L L CEIENSKIEGH~OIEELZ LU TORDO L HICRELET.
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Wi, BAIBEUE, THNSIESH~OFRBEICHONWT THNBEH- 0 Ok A b & Tk
B OFOBME LTERBT L ENTEET.

RBICHOSEME T, wEEITAIIER VSRV O T, FEFIC L ORatN©nE T,
I BT, HETHIZOWT LGN OEEOMNBIEATREELL T Th 5, KIEEIC OV TER~
DEEREOFMMNEERLE LY, LW IHHKIZMbY 1.

oz &nn, ok icERbT 2 ENTEET.

R Xia T 1 0 DER a ~ofiik i
Xip TH 1 DOk b~k &
X T 1 D)5 ¢ ~DifikE
Xya T 2 ol a ~OEk &
Xy T2 Ol b ~OEk &
Xy, T 2 MO ¢ ~Onk &
HAIBE%EL (e/IME) P
34X, +2.2X, +2.9%, +3.4X,, +2.4X,, +2.5X,,
FEAHIK X, 20
Xy, = 0
X, =0
X, =20
2 20
b 20
T O A PER DI X + Xy + X <250 T3 1122\ T
Xoq + Xop, + X5 <450 T 21220 T
Jik il O 5 SR D il X, + X, =200 JEH 2 l22WN T
Xy, + X, =200 JE&E b 122\ T
X, + X, =200 JE& c lzoW\ T

Fy hU—7 TREATEOMBEDL L, ETRTELIITET =71 L TEREERL,
B = RIZOWTHIKAEZTZTH Z itk TERL S ET.



ERA L7 fiR % SIMPLE TRoib T2 LT X 512720 9.

transportl.smp
/] EH
Variable xla (name=" T35 1 55 a ~DikE") ;
Variable x1b (name=" T4} 1 /5 JEE b ~OHk s
Variable xlc (name=" T4} 1 2 5JEEH ¢ ~DOik s
(name=" 11353 2 "5 JEE a ~D¥EE"
( B
( EpEy

n
’

n
’

Variable x2a

’

Variable x2b (name="_TL3¥; 2 7554 b ~DiEE"
Variable x2c (name="_T33; 2 75 JEEH ¢ ~DHgik

’

)i
):
):
)i
)i
)i

n
’

// AR

xla >=

x1lb >=

7
;
xlc >= 0;
x2a >=

x2b >=

’
’

0
0
0
0
0
0

xX2C >=

’

// L DAEFERDHIK
xla + x1lb + xlc <= 250;

x2a + x2b + x2c <= 450;

// I O E R DOHIK)

xla + x2a == 200;
x1lb + x2b == 200;
xlc + x2c == 200;

// HEJREEL

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

z = 3.4*x1la + 2.2*x1lb + 2.9*x1c + 3.4*x2a + 2.4*x2b + 2.5*x2c;

// K

solve () ;

// W)

z.val.print();
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LV PHICREZ ERE T2 LU TDO L 512720 £

S

ERES]EaE
(Fe/Mb)

il

Cannery ={1, 2}
Warehouse ={a, b, c}
upper;,i € Cannery

demand;, j e Warehouse

¢; i € Cannery, j € Warehouse

x;,1 € Cannery, j € Warehouse

2 2 G

ieCannery jeWarehouse
X; =0
, Vi e Cannery, Vj € Warehouse

> X; <upper,, Vi e Cannery

jeWarehouse

Y. x; =demand,, Vj e Warehouse

ieCannery

T3

i

T35 1 O rTRE &
JEEE ] OFEE

THINOIEE ] ~OHNED
72 Ok Ak

TG |~k

=6
>
n
N
-

FEAHIK

T35 DA PE R Dl

JIE & D5 2 E D il




Wiz, NNT—2EtE2TNE4558E LT SIMPLE T VAR LET.

17

transport2.smp
/] BB LT

Set Cannery (name="_L3");

Element i (set=Cannery);
Set Warehouse (name="JE&H") ;

Element j (set=Warehouse);

/] INTA=H
PAoN=R

Parameter upper(name="ﬁ§%ﬁﬁﬁb§1 , 1index=1i);

=T

Parameter demand (name="FE&E", index=7);

Parameter cost(name="$ﬁ‘ﬁf€§3,X kr, index=(1i,73));

/] EEK

Variable x (name="HHx&", index=(i,J));

// BRI
Objective z(name="#8=2 A [", type=minimize);

z = sum(cost[i,jl1*x[1,3], (i,3)):

// AR

X[llj] >= 0;

/] LD AFEREDHIFK

sum(x[i,3]1,73) <= upperl[il;

[/ TEE O EEOHIF

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

// K

solve () ;

// W)

z.val.print();

x.val.print () ;
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— 57740 ((dat TER) ZUATDLD

W72 F9.

data2.dat
s TRE R =
[1] 250

[2] 450

EBE:::%’?
OO‘DJOO‘DJE{\
N
-
oD DO N D
1]

~e

CDETNEEITTH L,

PLFD L) BfERB BN ET.

=26.5514

=200
9.93779e-008
173.449
1.98757e-007
=200

A h=1620
Wik (1, "a"]
Wik 1, "b"]
s E (1, "c"]=
kg2, "a"]=
BEE (2, "b" ] =
FsE (2, "c" ]
Pl = [1,73]
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ZWIMEHEIRTE & 1T, ZHMICh72 0 ]I Z & ICERREEZ T HMED Z &2k 3. 2

RtEEZ EXML T 25813, W Z & ICER L ERT 2008 KT,

(f51)

2FEMEOREN A, BEZM L LT 2 FEORMM I, 1T Z4AEL TS LERN, M9 3 7
AMIOAEFEFEZLTE S & LTWET. SR E 1 BAAEET 272 DI E R O
&, FRLOLE (EEaX N, FREOA ZEOMfE, &R0 ZEOFH
ARERIIU T LY IcEx b T,

JREHE & AEPE/FEE A X b

I 11 I 1T

A 2 7 ERE 75 50
B 5 3 TEJiE 8 7
hoHE JEEtOFI I FTRE &
T 1 A B

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

BHICHATT 282 Z DA FICETEETED LIFRSLR20OT, BiDACAEE L
BGEEREE L TRE L CRAICHMT 22 L bB2x0NET. 20O L5 RIRWO T T,
goREn®MhommE S 52X bR ORI AT REEOHIK AT Looka X &
B/AMZT DI, BFACBT IR LOAEREEEREZ EO X ) ICRET XTI NT

L X 9.

ZORBEEHIE T AT A Numerical Optimizer TEL ZDIZER L EITWVET. AflE

WLCER 2122 B DB T

F7, BHELTHEAICKT 28 1, 1T OEEREEZZIEI X, X X Xz Xigr Xis & L,
ERRE TN YL Y Vi Yie ELEL £ D

KA, MET D~ HRBAEUS, SAER MEREE TORMELHTZY DA X EDOFED

MELTRETDLIENTEET.

RBEICHIRIRME T, £, FEBUK L OEARIKZALE T, KIS,

N
Tves

17 At s

JEB BRSO HNTND DT, £ H T EICHKFEEHIET 2 HIKALETT. S I8, FREMITHL
TIEEEIIROAICH BT ETOT, TREEE 2 2HmEORKI Z M2 £3.
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PlEozZ e, WO LZER LT A ENRTXET.

ZE

HAEBI% (e/ME)

B I D1y AHOEER
L IT 01y AEHOERER
W12y HHOAESR
M IT D2y HHOAER
T3y HEOERESR
B ITI O3y HHOLER
BT O 1y HEOEER
L IT D1 7 HHOERER
R T D 2 » H HOEE R
L IT D2y HHOERER

WMoz b

75X, +50x,, +8Y,, + 7Y, + 75X, + 50X, +8Y,, + 7Y,,, + 75X +50X,,

FEAHIK

JEEF DK

X, 20, X, =0
X, =0, X,=0
X320, X3 =0
y|120, ylllZo
yIZZO' yII220

2%, + 71X, <920
5X,, +3X,,, <790
2%, + 7%, <750
5X,, +3X,,, <600
2X3 + 7X,3 <500
5X; +3X,,; < 480

Xi—=Yn= 30
Xu—Yn= 20
XotYu—Yp= 60

Xigt Y=Y = S0

X3+ Y =80
Xis T Yip = 90

A lCoWT (14 HA)
B ICoWT (14 HHA)
LA iCoWT (2 7 HA)
FEBIZOWT (22 HH)
JFEE A 22T (34 HHA)
JFELBIZoWT (34 HHA)

L TIZoWT (12 HH)
B TTICHOWT (14 AH)
L TIZoWT (22 HH)
B TTICHOWT (24 AH)
R TIZHOWT 37 HAH)
B ITI2HOWT (342 AH)
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R % SIMPLE TRtid 9 A ELTDOL S22 £7

multiplanl.smp
/] B
Variable x11

name="fL 1 D 1 » H BDOAER”) ;
name="#fh 1T O 1 » A B OEER) ;
name="8fh 1 ® 2 r H HOEER") ;
name="$/ 1T ® 2 » H ADOAER”) ;
name="8fh 1 O 3 » H HOEER") ;
name="#{h 1T O 3 » A A OAEER) ;
Variable y11l (name="#5 1 D 1 » H B DEER") ;
Variable y21 (name="#5 11 D 1 » A BDHEEE") ;
Variable y12 (name="#5 I D 2 » A BDHEEE") ;
Variable y22 (name="#l%5 11 D 2 » H B DEER") ;
// BHIBEEK

Objective z (name="#22 A h", type=minimize);
2=75%x11+50*x21+8%y11+7*y21+75%x12450%*x22+8*y12+47*y22+75*x13+50%x23;
// FEAHIK

Variable x21
Variable x12
Variable x22
Variable x13
Variable x23

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

/7 JEEFO I

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;
// AT RO

x11 - yll == 30;
x21 - y21 == 20;
x12 + yl1l - y12 == 60;
x22 + y21 - y22 == 50;
x13 + yl12 == 80;
x23 + y22 == 90;
/] KA

solve () ;

//

z.val.print();
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FOHARICREZ EA LT D LT L H I

Y ET.

25K

ERES]EE
(Fe/Mb)

kS

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

use;, i € Product, j € Material

out. ,i e Product,t  Period

it?

upper,, j € Material,t € Period

costp,, i € Product
costi,, i € Product

X,,1 € Product,t € Period
Y,.,1 € Product,t € Period

Z Z (costp;, X, +costiy Y, )

tePeriod ieProduct

X, =0, Vi e Product, vt € Period
Yy, =0, Vi € Product, vt € Period
D" use;x, <upper,

ieProduct

,Vj € Material, vVt € Period
Xy — Y =0ut;;

Xip + Yip — ¥ip =0Ut
X3 + Y, =0Ut;;

LT 2 AET D OCHERE
K j oot A&
t » A BT oHrE

t » HBOEE | OFH A fE &
L] OEFEa X
T OEE = A B

Wit »r A B4R
i Oty A HOLEE &

=6
>
n
N
-

A B D IE AT
T & D IEA IR

RO R Ol

1 » HHOHREIZHSOWT

2 » AHOHFEIZDOWT
37 ABHOHEIZDOWT
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multiplan2.smp
/] BEEWT

Set Product (name="#45") ;

Element 1i(set=Product);

Set Material (name="J5#}") ;

Element j(set=Material);

OrderedSet Period (name="Hi[{") ;

Element t(set=Period):;

/] INTA—H

Parameter use (name="JREHEHE", index=(i,3));
Parameter out (name="H{f&E", index=(i,t));
Parameter upper(name="ﬂ&£&fqﬁﬁﬁi", index=(j,t));
Parameter costp(name="fEE§:PX k", index=i);
Parameter costi (name="{EJfE = % k", index=i);
S

Variable x (name="4jE®E", index=(i,t));
Variable y(name="f{EME", index=(i,t));

// BRI

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

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

/] FERHIF

x[i,t] >= 0;

yli,t] >= 0;

// JERF Ol

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

// TEEEDHIF

x[1i,t] - yli,t] == out[i,t], t == 1;
x[i,t] + y[i,t-1] - y[i,t] == outli,t], t == 2;
x[i,t] + y[i,t-1] == out[i,t], t == 3;
/] KA

solve () ;

//

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

y.val.print();
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— 57740 ((dat TER) ZUATDLD

W72 F9.

data2.dat
RS & =
["I", "A"] 2
"B"] 5
"A"] 7
"B"] 3

["I"
[ II"
[HIIH

~.

920
750
500
790
600
480

HPET A R =
["I"] 75
["II"] 50

’

fEEa A~ =
["I"] 8
[HIIH] 7

’

ZOETNEETTDL L,

LIFD & RN G o ET.
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B A F=21199.2
AEPER["I",1]1=38

EPER ("I, 2]1=67.8621
AEPEE["I",3]=64.1379
APER["II", 11=20
AEFER["II",2]=86.8966
EPER["II",3]1=53.1034
PLY*1 = [4,t]

fERER ("I, 1]=8
(EfER(["I",2]=15.8621
{EfER["I",3]=1.15881e-006
TEFER ["II",1]=4.22073e-006
(EER["II",2]1=36.8966
(EER ["TII",3]=1.32435e-006
P ¥l = [1,t]

¥, —OEERNHY ET.
FREORMETICENT, FEREICHETIIRTNEOLEE 3 r ARIZOWTHHELTY

9 (FEEE&E ("1, 3],

EE%["IIHI:%])'

bt

ZOEDIZLDIC

&R L LIZBRIZ

HABE L T\ 2B 7.
LL, ZH5DOEHICHOWTIFATRIKILIA DK N 22

&, BLOHRIBEE (=2 b)

/Ml W T THB Z &,
fEFERIZ RO X H1IFIiE 0 & LW
o CIEBE ("1, 3],

fERE "I, 3] &&

ZOWENS, [EERE("IY, 3],
fEIZ72 0 9.

#LTH, ik

{EEE["TI", 3] Dk

RO EEA.
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2.4 G#58E (DEA) £F /v (SAMPLESYHIELE 1.prj )

‘D& HT1E (DEA ; Data Envelopment Analysis) &id, #EEDEERDO I 2hRKME
ZMET D HIET, FHEREOBMEEI L LTiE, 17 - RN H T 6 E7.
UToOBETIE, F=—YEEALTWS 6 JEEICK LT, DEA (DWW ohRIE DR 21T
WET. ks, AETIX312ZEHRE LTVET.
(f3]78)
boHEME, LTFO 6 Efixiax Tna.

JESE S 1 2 3 4 5 6
JE B 5 10 20 20 30 50
PR H] 24 12 12 24 12 12
7¢I 2 6 10 12 12 20

FIEEAS, EIEEICR LTSRN TH 2008 5 A fEE &

ZOMEOESEIZRO & 512720 £

. | ANEBEAS
J HAEAES
K JE S A
K XHRIES (H—EEND
72 DA
TR inD,;, keK,iel AFF— X
outD, ;, keK,jel T —%
Ik inw, iel AFEE KT B EL
outw;, jel HTEL R kS 2 B
ELOLC e SN ijOUtDk,jOUtWJ *EGESRIC R % H

I 2.inDginW, =1, vk eK SRS N Al
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D 0utD, ;0utW; < > inDyinWi, 4 1z k5 7 At
J i

vk e K w
0<inW, Viel
EHDIFALIE

O<outW;, Vjel

UTT, KEEDOERILOBP 21T VET .
DEA T, ABIEDJEED L 5 7o #i*xt4:i% pMU (Decision Making Unit) &FEONET.

AT O DMU % —FEIC I % = SRR -0, EAEA K ICBT 25 25 keK oK iz
EHL-RER E 2 £

HEET OB, FRERAMET D ES RMETT. ZoRf ZUTTERT LI L L
LET.

> outD, outw,
f o= j VJ J
© )inDinW,

Bih, s K oxhd 2, (RED/BAD) 2L @D, ZhikRIbd 2 X5 2l
ERVET. Ik, ZORMEOERL DK ANHNHBICHT DHEARAT, KIEHLETEZ DN
HH0E LET. HIRSEMELE LT, EEOEMICELT, (BHD/MAT) 25 1 UFICR%
EWV) RENKEETT. AlD,

> outD, joutw,
j il J
> .inD,inW,

LRV ET. e, FARNEBIH T2 EAOHARKMGZE T DILENDHY £T. 2k, =
ORTEIT B RBEEL - KA L I B TRD SN DEGEHEE L 20 3. Zh b D05
BOGRHIIETH 5720, HRAIIDIZ RS 2000 Th —fettidkbin e <, 7 A

B iconTh, EHSE 1 EEMTHD LV HHIKRTERD LT, 2 FHo05% AR

B LTH xR bivEE .

ZOXIICLT, EM R E I E S X MO ES AT CDITR LI b D LY
E

YA b3, AREECT 5 E= ko <7,
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ZOME% SIMPLE TRtk 325 &, AT XS0 £,

DEA. smp

/) ANHHERES

Set I (name="AJJIHHEA"); Element i (set=I);
Set J(name="HJJHEHEHES"); Element j(set=J);
// EEES

Set K(name="J5&Hi%£5G"); Element k(set=K);
WAFSE I |

Set Kbar(name="§#§ﬁ§§$", superSet=K); Element kbar (set=Kbar);
/] ANNT—4

Parameter inD(name="]9ﬁ5§b‘5", index=(k,1));
/] T =%

Parameter outD (name="H717—4", index=(k,j));
S ¢

[/ AJJHEBIZKET 5 B

Variable inW (name="inW", index=i);

// W7

Variable outW (name="outW", index=7j);

// BRI

Objective f (name="f", type=maximize);

f = sum(outD[kbar,j]l*outW[j], (kbar,j));

// il

sum (inD[kbar,i]l*inW[i], 1) == 1;

sum (outD[k, jl*outW[j], J) <= sum(inD[k,i]*inW[i], 1);
// FEEEME

0 <= inWJ[i];

0 <= outW[jl;

options.method = "simplex"; // HAKIEOFI]H

/] KR

solve () ;

/] RERHT

f.val.print();

inW.val.print () ;

outW.val.print();
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AT =2 LTI T 3FEE (csv 77 AV : 2 fifE, dat 77 AV : L) #HET
DVENRDH Y T,

(csv BT 714 1)

inD.csv outD.csv
AT =5, EEE, BBEH Mh7r—x, 5k
1,5,24 1,2

2,10,12 2,6

3,20,12 3,10

4,20,24 4,12

5,30,12 5,12

6,50,12 6,20

(dat B 7 7 A /L)

Kbar.dat
*EH = 1;

SEIET OFEE S : 1~6) 1T L TEREMEETHRWHERELUTORIZE LD ET.
E, —ERE RN LT BN A PIFE LA L7 fETERD L TWET.

5 &R 1 2 3 4 5 6
B A B A 0.667 1 1 1 0.9 1
A HA (JFEH) 0.2 0.067 0.04 0.033 0.025 0.017
HH BHH (BFERFHE) 0 0.028 0.017 0.014 0.021 0.014
H D
HH BA (L) 0.333 0.167 0.1 0.083 0.075 0.05

ARSI 1 &2 5058 (U58% S 2, 3, 4, 6) ITRMUTHLEVZET. —F, 1
LSl e p)EMH OEHES 1, 5) 1%, SFHEHNEHAZTEOL S REAEZERLT
HEVEN LIZRD 2720 W) ZET, FMETHDHLE NS Z LR ET.

N EEICB LTI, FENE L o TV D RREZ R L TO D IESIEAZSIBELS L LT
BX79 2 EHREETY. FEMIZOWTIE, [4] 220
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2.5F 7Yy 7 BE (SAMPLESYIELE 1.prj ZH)

F o TV VX, Ty Ty 7 OHFICW L DD S E DA T KL S O RATHE & B
RIZTDEVWHIRETT. 72720, Ty 7V o7 LEMICEENTNEEN G251 TNT, A
N2 ORBEN T v 7o 7 OFEEZBL TUINTR2NE W FUERSH Y 7. Z ORI,
MAEEECMEORENRFEO—2L LTILAMBNATWT, T ry=y FOBRRSCWE O
N EOREIICH SN TWET. IR, By 7Yy 7REEEEIN S O TY. ok,
0—1F v 7 ¥y 7RBEICOX £ LTIE, KEIOKRE TR LET.

(f51]8)

B 65 DT v 7Yy VICRORIZH DM ZGE0AL Z LICLET. ZOK, G5
IANTE S ORIE & e RIS T D72 DITIFM 2 W< DFEDIAT E BRWTL X 90 T2
7ZL, R EEzEDAALTHRNWEDE LET.

L) 1EGEYOME 1EHEYORE
Fa—p — 120 10
KA~ hAR FL 130 12
INT 80 7
DAZ 100 9
Bizxy 250 21
NV 185 16

T, BRIIEEMEE DAL T, Ko T, ZOEKITEEE LIRS NnE NS 2k
RV EFT. 2L, -1 EEDIAT LWV D Ko A WEZZHRT H2MERH Y 7.
IO, BEET 0 LLEOELIES 20 E WS Z EEHIFEMAEE LTHRL TR BEN
HYFET. ek, TofEiEwiAte) 1T 20 EiEbiAEen] MIRLET.

WIZ, KT 2 Z & 12725 HRBEITIRE DIAA TS S O ORMIETY . Ziuk, &micon
T MBI OME] & TZ0MmEFEDAATEE) OF%ZRD, ZORMERS Z L TH
BTEET.

HIFIZRIEIE, JB1F EBR AR EBKICBET 2 b OO/, DA OREBEN T v 7w o
DEBZBZRNVENI bORHY £7. HMEEOKLFERIZEZXD L, FaMICETL N1
iz OFEE] & (2O ZFE ORI OO Z & 5 LEFDIATZ M DR A &
DRONET. LoT, ZORIMNT 7y 7OFETHD 65 AR NEND 2L E2KT
X W LTk 9.
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bz &b, ZOFBEETKRO X IICERLT 5 Z EnHkE L.
IR coffee i — b — D%k
water KAY A~y R RV OfEEL
banana ST T OfEEK
apple D A ZOEEK
rice _ball BIZE Y Off%k
bread R OfEEK

EEDLEoE
(R ARAL)

LIESESES

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

Rl 2 e KRB 9%

10coffee +12water + 7banana +9apple + 21rice _ball +16bread <65

coffee >0
water >0
banana >0
apple>0
rice_ball >0
bread >0

HEICET 51K

Ha—t—i3 o L LFE0IAT

KAD 2y RaR R 0 fBLL LGS DAL
ANFFE o LA EEEDIATe

DA ZiE o LA EES DA T

BIZED T 0 ELLEFEDIAT

UL 0 fEEL EEEDIATe
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ERAL L7z R %A SIMPLE CitilR 95 ERD L H 12720 £

knapsackl. smp

/BB EREEET D

IntegerVariable coffee (name= "fia—t —OfFE%EK") ;
IntegerVariable water (name="/KA Vv AR FLOEE") ;
IntegerVariable banana (name=" N7 OfEE") ;
IntegerVariable apple (name="¥ A T DEEL") ;
IntegerVariable rice ball (name="HIZE ) OEH") ;
IntegerVariable bread (name=" 3> DfE%K") ;

L i1k S O [ )

Objective total_value(name="%§@ﬂﬁ",type=maximize);

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

/A EIZET il
l0*coffee+l2*water+7*banana+9*apple+2l*rice ball+l6*bread<=65;

/ /% i 0 B LA EES DIATe
coffee>=0;

water>=0;

banana>=0;

apple>=0;
rice_ball>=0;

bread>=0;

/IR UGEREZH TS
solve () ;
coffee.val.print () ;
water.val.print () ;
banana.val.print () ;
apple.val.print();
rice ball.val.print();
bread.val.print () ;

total value.val.print();




33

ZOFETNVEHE AT A Numerical Optimizer THEITT D L, HKEIZ
fia—re —OfE%K=3
KA~y bR R OfE%=0
NP FOfESH=2
D A ZDOfE%=0
BIZE D OfEH=1
R OfEH=0
e ffifE=770

EWIHFRRBENET. LT, ZOERMND HTa—tbv—% 3, XFF%E 2, 2LTE
WXV Z 1L EEEDIATLE BV W) ZOBEOE L R TE £,

EZAT, ZOETNZONTHRYOFSER L2 AT LI-WGE SIMPLE TORRZEES
LEHTN S RERTFHEBPN->TLENET. ZOMKELT, Ty 7oy 7 ORE, Mo
iR L ORI OEEZINHE LT dat 77 AANBE2 52 LICLET. Z0X5I12T5
Z & T, SIMPLE CTORLBHANAN AL DI/, MWOFEIEb 72 LTH dat 77 A
NOEEDOHTHIETEDL LRV ET. TODIZ, Z2TE IWoES LW HlEEs
WMALEY. 2L EMEIRO I HICEZET LN TEET.

Gy Object ={ffi 2 —t— KAV~ MR ML, NFF, D AT, BIZEY, N3
s OEL

TR count, ,i e Object i 1w RS IATE L

EH capacity Ty Ty OFE
value, ,i e Object a1 D 1 AESHTZ Y OFffiE
weight, i e Object dn) 1 D 1ESTZ Y DR

H HIBa%

i 2 value, -count, Gl BT 5

(%j(ﬂj) ieObject

MBS . .

LERESES i%;waWncmmngwmmw s B B 5 16
count, >0, Vi € Object a3 o fELL LS AT

ZOER LA SIMPLE Ttk 45 &, UTOL I RHER DI 9. 2k, MWWtk
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B OBAR7RERITHOWTIEBE S AT A Numerical Optimizer Tl dat 7 7 A /VinHH
BAVIZARRR L £ 7.

knapsack2. smp
/D ESEEET D
Set Object;

Element i (set=0bject);

[/ T—HT7ANNEEZ DRI A—HEESTD
Parameter capacity(name="‘j"“/7°‘ﬁ“‘/7 DERE");
Parameter value (name="iMDMME", index= 1i);

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

LS CN G A= )
IntegerVariable count (name="7%OATe{EEL", index= 1i);

/ / RATAE D e KA
Objective total value (name="#AMfliffi", type=maximize) ;

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

/ /BT Bl

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

/ /L 0 LA ERS DIATe

count [1]>=0;

/)R LIEREZ T 5
solve () ;
count.val.print();

total value.val.print();
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(2720 £
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data knapsack.dat
T Ty 7 DR E=65;
i) DA i =
[ —k—1120
[ZKAD > RAR FL]1130
(/37180
[VWAZ1100
[FBIZE D 1250
[#%21185;
L DR E=
fia—t—110
KAD < bR hL]1
/\*)‘T
D/u

¥ D
INU116;

[
[
[
[
[
[
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®EIZ, ZOFETE MEa—e—2 3 f#) LW X5 ICERENFFIIRY R UM% (ifE <
ORI Z ENRTEELE. ZNTIE, £ OWNWTTHy 7Y v ZIZGEDIATe Z E MW TE 5
DIX 1T TENSZEICTHEEDLSCRDTLLI . 2B, ZOHKIBREMA 5 & 0-1
Ty 7Yy R E WD A7 0-1 BEEGHEREIC 2 Y £ SIMPLE T, 0-1 A Th
HEVWOEFEEMBIAT) ZENTEET. BRITIE, BIEEPMAISE SIMPLE £7 L
HCEKEES L TN D%

IntegerVariable count (name="&HIATMEEL", index=1, type=binary);
ETDHRETTY. SHIT, ZOEENOREENLY I DMEIT 021 LR nd Z el
LT, AT o MELEREOIAT E WV O iKY Tcount [1]1>=0; ) &Rk D LEH e <
0 ET. U EORIZOWTET VT 7 A Va2 EXE X 72 (knapsack3.smp ZH) LT, #BH
VAT A Numerical Optimizer THEAITEIHB L,

&’) TofE%
ATefEE D/u’" =1

[("BICEH"]=1

[
g~ FF =1

[

[

[

& &
&

AT EEL (R =1

AT EE ("Ha—E—"1=0
TofE %
= [i]
AMlifE=745

&

moEmomoE
, %)
S BB B

&

KAD A~y AR RLm=1

;g\\
<

r/r—v

*

f—

EVOFERMFFON, Ta—t—LSOmPETEDIAT L RN E WS FRDND £,
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2.6 HEAWBENE (SAMPLESYBIESE 1.prj )

B U LEOHFEEOBRBIOEMOESITHIET 232X MREXLATNSHDE L
FT. ZOK, BTO U OEHRE I A= D LI ITHOEBOHEN LD EEEZRED, TOR
2D A A N EiR/MNTT 5 L) RBENESHRERE T CHBNCITREBEEA Y2 —Y &~
JREZR ENDH Y £T. RBEAWEMEOSL G, U OBERICHOWTHEHEMOMSHES T
NPT LEFLTNET. ZOZLICHEEL T, #EMEOHIRETHNN—FTHZ L &S
ROGE, A SEIREL FEh, BEXOREMER SIS TnET.

(15178)
HHE¥TA B, C D, E F, GOTODTYTNHLE T CERMEDER EFEL A
DO, BEEEZBRAT I LIC20 F Ls. ZoHICIFEES oM 10 AW
T, FADBEZETEL2 Y 7B X OB EA K LIZERIZD ) D 2 X MIROED L 91T
o TWET.

B BEFRBTY T R b
fe g A, B, C 200
R A, D, F 280
e i B, E 175
i C, D, E, F, G 560
1532 A, F 205
i B, D, F 245
ES D 80
ks C, G 195
/AR C, F, G 265
7 B, E, G 190

ZOW, BV R T T OO TERTCICEHET ADIITHERAT O LR
WTLEID. 7270, BOEFRET Y 7O—EOLZKIET S (B : (FFEICB & DDA
KIET2) Z&irTER2VnEDE LET.

ZOBEDOERIL, BEMEICHOWT AT b LT ALV S ) kier K
TELHL0LR0ET. LoT, 22 TIEABEMEICR LEAT 25513 1, BHLZ2VEAIT

0 BIND & D BRI Xy AL ET

ZOR, HIREEIZED L HIZRTZLENTELTL L I M. £T, EHREEFNIERICHND
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A PERIALET. ERETRA LI5S (K =10%4) 1213200 D32 RR0700 £7.

=07, ALRDPoT 5 (X =00%E) 3OV TS 2 2 h2nh HA.
BV DL, DIpoTea A RN 0 THHEWI ZLIZRVET. KLoT, KIFLHEALLE
Balv 2 SOREEEL0 5L, ERICOVTUTERITIT 200X, 4, DT A FRppoTo bk

BT ET. thoOBEMHEIF L THLRIRICERDa A R 2R L, TORMERD & EBEIC)D -

Teiema A RERVET. Zoa X b, g/MET D2 LIC2 D BRI T
FHRISRMEIZ DN T, THF= Y71 AU EREISNTWD] LI FRAEZATRELTHZ &

2720 ET. HIZE, = U7 A OBEERE - g - L OTNG 1 ALLERAT S 2 & TR

BT ENTEET. O L ERTET & Xy + Xy po + Xy 2LER D ET. iD= Y

TIZOWTHLERICEZ D Z LTRSS Z R TX 7.
iz Ent, ZoflET 0-1 BEGEHEREE LTk X icERfbTcE £,

0-1 &¥k X v X+ RKagtg o X 7 Xgin o R o Ko+ X o X+ X

BAEAE IOV TERMAT 28 1, SR L72RVWEF 0 2B A4

-
Eiﬁ;fﬁfi) ZOOXE%-+280x%$-+175x%%»+560xm¢-+205xﬁw-+245xﬁ%-+80xm$-+195xwﬁn+265xhﬁ-+190x§%
a2 koMb

il Xpee + Xppe + Xy =1 T U7 A CRLERREIZT 5

Xy T Xt + X + Xy 21 T U7 B CTRERRRICT S

Xpig + X T Xepgr + Xpuppe =1 T U7 Cc CRENREICT S

Xgoge F Rigepn + Rpgge + Xy =1 T U7 D CREFREIZT D

Koo + Xgeps + Xose 21 T U7 E CEEFREIZT D

Xgspe + Xpup + Xy + X + X =1 T U7 FCREFREICT D

Xipetr + Xepopg + Xogope + X =1 T VU7 6 CTRLZEFHEICT D
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coverl.smp

/I EBOES

IntegerVariable x_sato (name="{if§", type=binary) ;
IntegerVariable x_suzuki (name="#3K", type=binary);
IntegerVariable x_ takahashi (name="{&", type=binary);
IntegerVariable x_tanaka(name="EﬂP",type=binary);
IntegerVariable x_watanabe(name="ﬁ§ﬂl",type=binary);
IntegerVariable x_ito(name="ﬁﬁ%",type=binary);
IntegerVariable x_yamamoto(name="ﬂb&",type=binary);
IntegerVariable x_nakamura(name="4ﬂ#",type=binary);
IntegerVariable x_kobayashi(name="d%*",type=binary);
IntegerVariable x_saito(name="?§$§",type=binary);

// BEIBIE DR E

Objective total cost(type=minimize);

total cost=200*x sato+280*x suzuki+l75*x takahashi+560*x tanaka+
205*x watanabe+245*x ito+80*x yamamoto+195*x nakamura+
265*x kobayashi+190*x saito;

/7B VT 1 AL ERES 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>=l;

x_suzuki+x tanaka+x watanabe+x ito+x kobayashi>=1;
x_tanaka+x nakamura+x kobayashi+x saito>=1;
/IRIBUREZHR T %

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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ZOFRBERTHND LI, ZOFETTEEERRETT LA THLHY FHEA. 20
72, WHBICZ D Lo lcERL LR A BT Z LI LET.

AT > 7w 7 BBEOR & FERIC MEfEOES) BE O =) ToHEE] Lo liaz
HBALET. 7o, FEMHEOIR MIEEE L TONENL 5252 LI LET.

6L, FRERMEIZOVWTHRELET. flxiEX, =V 7 a1 AEREIALTHD W

9 HIFIZME Xy + Xppe + Xy ZLICOWNTIL, EDOBRMHEF LBES D &

Dy + Dl + O+ 0%y + Wi+ OXgge + 0% + 0% + 0%+ 0% 21

LEHBTEET. 22T, ZOROELEEICOVTWARE 0 F721% 1 2480 b ESE LT
Hx2Z LICLET. £, hoHIEIZ O W THRBRICERZEALET. 5L, £V TIC
X DI SEFIE A TR U A CERL TE 7. ZOFE, SIMPLE TlE— 722 E COR
WTHIETE, VORI TNEDITRD £7.

Pz baBL, ALS BRI TO L 12720 9.

£E Man = {1/, $nA%, ks, F o, T, DR, LA, TR, /DK, g}
A ES

Area={A,B,C,D,E,F,G} T THES

0-1 &% ' e 1 ZBRHT D0 1,
X;, I € Man .
R L7k 0 2 Mo 285K

15 1N Y 7S T RE R
deliver. i « Man, j < Area i 1 32 U7 § Il R RE e RF 1,

v R IR IE 0 B
cost,, i € Man i 1 2R L2 = 2 b

H 9 BI%L > cost,x

(F/Mb) ieMan wa R s Oi/IME
il Z deliver x >1Vj < Area T _RTCOT Y 7 CTBUZER[REIZ 72 D
ijhi =

ieMan J: 5 i:j—é
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ZhE SIMPLE Titikd 2L, ROX o220 4. 2B, fREHF I VWTIET—4% 77
ANVONEZS LK Y 7ok L CHEBICAER SN ET.

cover2.smp

/IEREEEB IO THREDES

Set Man;

Element i (set=Man);

Set Area;

Element j(set=Area);

[/NT A =B BIOERDOES

Parameter deliver(name="ﬁﬂ§?ﬂﬁgﬁiui7",index=(i,j));
Parameter cost (name="=2 A ", index=1i);
IntegerVariable x(name="¥¢M", index=1, type=binary);
/¥R b EfMET S

Objective total_cost(name="%§ikx k", type=minimize) ;
total cost=sum(cost[i]*x[i],1);

/7B TIZELE T 5

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

[/ RIEURERE TR D

solve () ;

x.val.print () ;

total cost.val.print();

FITSELBRITIE, ROBZEFEETY 72K 7 csv 7 71 /L (areadata cover2.csv) &
I X FM&FKT dat 771 /V (costdata cover2.csv) HX ET.

areadata cover2.csv costdata cover2.dat
hdEER[gE=~Y 7 ,n,B,C,D,E,F,G R b=
##%,1,1,1,0,0,0,0 (=RE1200
$K,1,0,0,1,0,1,0 [#8AK1280
#4%,0,1,0,0,1,0,0 (k1175
m¥,0,0,1,1,1,1,1 [H$7]560
¥1,1,0,0,0,0,1,0 (371205
{##%,0,1,0,1,0,1,0 (g 245
iA,0,0,0,1,0,0,0 ENER
H4f,0,0,1,0,0,0,1 [fAF1195
/K, 0,0,1,0,0,1,1 [/\BK] 265
##%,0,1,0,0,1,0,1 [FHE1190;




42

IDETNT 7 ANEEITSEDZLICLY, - JHE - FiE0 3 AEBHATH LR,
ZOBEDR A ML 635 THDHE W) T ENHND E9.

ZITC, B AT A Numerical Optimizer DfIEIZOWTH LR TREEET. 40
OBIE TITE L Z VR EZ LE Lz, —F T, 0-1 BEGHEFEOSGA T EEE T
H5D wesp ZAVIELREEZRDZZEHTEET. wesp ZAWVTZEOREP#EZ RDIZNGE
(21, SIMPLE E7 /LHI®D solve () ; & VHIIC

options.method="wcsp";

ERLR L ET. 2B, wesp ZHWAGAITIFE T RFICET IEREZ WS OEET H T &N
TEET. HlzIE, wesp ZIKT 1 BFAT LT LIZWEEIZIE, ET V7 7 A LIC

options.maxtim=1;

ERERLFET. LW EIZHOEFE LTI T A7 A Numerical Optimizer/SIMPLE <
=a T NEBEIZLTIEIN.

BEIZ, 203 ANERALEZSEA, U T7BIE 3 ALY AEEICR>THET. Z0L)
RHE TN EHFIRNWE I, FIEIC (15O 7iEbr o 81 ATHYET L] LW oz
A TCHDELEDEIICRDTLE I, ZHIELIFTED SIMPLE £ 7 /L H O il § &4

[sum(deliver[i,j]*x[i],i)>=1;] % [sum(deliver([i,jl*x[i],i)==1;] &§5HZ
ETCRITEET. (coverd.smp ) FEITTH L, 8K &G - PRNEZERATSERL, &
DLFEDI A M 650 THDEWVIHIFERPHFLNET.
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2.7 B KR (SAMPLESYHIRELE 1.prj ZBR)

ZOETIK, AT T 7 EB LI LT 2 EETH LRy MU — 7 1T D AR R O
—DOThHEKNMHEZRY BFEd. BREREE L, x> Y —2 ETHA (source) 7
Lf&m (sink) ETHT LN TE L2 EOKRKNEL RO HMETY. 2720, FLTRT 2
EMTEDLED ERBEZLNTHET. E6IT, A EKELSOEIZONTIE, EALT
K OMELWHE L TWSREIE BT 5] LW oKk (MMREFER EEWET) BAY SZONE
W ET. RREHEIE, BECEEOS e LA RRTT.

(f51]8)
bOHEFET, XNICH 28 TS TRIELI/NEME Y IO LA NT D TWET.
ZOB, TORO X, BHTENG LA RNT ETHET MW o EEY
BHELTHET. £/, 2 2OHEOM T 1 HIGERL/NEHOED LR (kg) XD
BFOEICRES>THWET. o, MBTHNSLA NI ~1 HIZHHDLZ LD
TED/NERIRKTH kg TL X I 72770, FHEIIMMOR A Hlgdt S T&
T/ N 2T O M IZEET Db o L LET.

5
8
4
A
6 5
3

FPEKLELT, Fv bU—7 ETHE XITORK T HoEaE YHOLARTY) ~
1 BICHE T 2/ EHO & (5% ke EPEOET) &5k LIk 5/h 250 &
FRABLET. 257258, BRBEIIES ke Ba &0 3.

I, TR OWTERET. £7, 2 AHOEREREICOWVWTE, AOMEITFFIT, KIS
THLICHEZLNTWD EREABZ IR LRV E WV HIREERLETT. 2oz Lid, ETF
PR & L CRIETEET. 51T, FHAUTK U CUIRFRID KA L CW D MERH Y 3.
=L, ®HTHICOW T, FHA~OEE ROV REEREE T V) 2 LR
T, F7, VLA RTUICOWTIE, SHUE D OEEOMAKRESER L —B LT iERy £
T A.
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DlEozZ &b, ZoflETko k> IcERfbTE £,

B total A
fra B T 6 A HUS~OH%E R
fre B T 6 B HUS ~OH% &
fac A HLED D C HLA~ OB
fac B HIA A B C HEA A~ DB B
foo B HILAA B D M~ DB
fey CHIAAD LA N T v ~DfiER
fov D HIAA S LA R T o ~DEE R
H B (FR1b) total N Poy
L SESEE total = f,, + f,g Y T3 T O
fua = Tac A Hi T OB B AER
fie = fac + fop B Hi i T O Hk AR
foc + foc = foy C Hi T Ok BT
fao = fov D HS T OE R ARAER
fcv + fDY = total LA KT v TOEE
0<fy, <4 B T 5 A HuS~O#% RO | TR
0< f,; <6 B T B HuS~O#i% o> | TR
0<fy <5 AHLED D C HLA A~ O D E TR
0< fgc <4 B HLE B C HLA A~ DR E D E TR
0< fg, <3 B HLAA B D HEA~DBE R D b TR
0<f, <8 CHIEMND LA N T v ~DiiERD TR

0< fyy <5 DHIEND LA b T ~DRERED TR




IN% SIMPLE Ttk T B ELLTOLOITHRD £,
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maxflowl.smp
/I BEBDOES
Variable total (name="# T3 5H LA KT 2 ~Dj ff}igl EE
Variable f XA (name="#f5 T35 0 S A ~OkE
Variable f XB(name="#f5 T35 5 A B ~Di 92‘%"
Variable f_AC(name—"ﬂﬁmhAﬁ>%fﬁm\Cf\ﬁﬁwk_a'w,
Vvariable f BC(name="Hi/ B 22D HIR C ~DOEIERE") ;

(

(

Variable f BD(name="Hi/ B 22D IR D ~DOEIEE") ;
Variable f CY(name="Hif C 725 LA b7 v ~DlfikiE")
Variable f DY (name="HI/AD D LA T U ~DlgikE") ;
/ /KR % B D e RkAk

\

Objective obj (name="#3 TN 5H LA R T U ~OREER", type=maximize) ;

obj=total;

/ /% T Ok B
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;

/ /AR BET D R
0<=f XA<=4;

0<=f XB<=6;

0<=f AC<=5;

0<=f BC<=4;

0<=f BD<=3;

0<=f CY<=8;

0<=f DY<=5;
//RBLTEZ 9%
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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TDETNTFANEEITIED L,

B TG0 DML A ~ DIk E=4

B T DR B ~OHfikE=6

H A D B RIS ¢~k =4

M B DS ¢ ~OBEE=3.24901
HiS B 25 HS D~k E=2.75099
HS CHDHB LA RT o~k fE=7.24901
HADMWDH LA RNT U ~O%kE=2.75099
B THND LA BT ORI E=10

EWVIFRRNEA, 1 HITEKK 10kg /NEMZMD D Z ENTEL LWV REREMHERTEET.
Z 2, SIMPLE TORBIZHOWNVT, LVHBERBICEZEL TV ZEIZLET. 20710

W2, BHOBEAEVWHIBMEEEALET. £/, 2 A OESEED EREZ ERE L THEMS

HEzpZlicLEd. 58, ERMIZOVWTIEKRO LI ICEZETZ N T ET.

£hH City={A B,C,D, X,Y} W DEL
R total oY Tpe
f; 1 eCity, j eCity LD § ~OREE
HIRR total TGS
(eAAE) s
EE . . .
upper; ,1 €City, j eCity LD § ~OREERED LR

J
jeCity B T CoiE &
Z f, = Z fy, vk e City \{X,Y}
i j = T Ok & ORAE]
> f, =total
i<City L2 T TOlHEE

0< f, <upper;,Vi, j eCity . %R - TR
inB 3 ~0 s D




kY, SIMPLE TOEMBITKRDO LD b DIz 9.

417

maxflow2.smp

/1B OEEDES

Set City;

Element 1i(set=City),]J (set=City),k(set=City);

/1 EBOES

Variable total (name="#3 T30 56 LA KT U ~OfRilEE") ;

Variable f (index=(i,7));

/72 SHEOEED FREZ T A—2 L LTEHES

Parameter upper (name="#EED LIR", index=(i,7));
/ /g B D Fe KAk

Objective obj (name="HHTIHHENS L A b T U ~DEIEE", type=maximize) ;

obj=total;

/ /B HURC OBk B

total==sum (£["X",31,3);
sum(flk,j],3)==sum(£f[3,k],J),k!="X", kI="y";
sum(f[',"Y"] i)==total;

/ /HEE BT 2 bR IR
0<=f[i,jl<=upper[i,jl;

[/ KRIBELTIRAZ DTS

solve () ;

total.val.print();

R, FEATHRRICIIRD csv 77 AV EH 2 £

upperdata maxflow2.dat
k& LR, 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
0,0,0,0,0,0,5
X,4,6,0,0,0,0
y,0,0,0,0,0,0
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Vector/Matrix %#f#Hf L7~ SIMPLE &7 /)L
Z Z T, Vector/Matrix 7 J ADRE -7 FTF VEENLET.
ZDOETIICTIE, 77 70T ERIHLET.

#1777 G(V,E) oBEIFIL L, ROLSICERSNET

HAES V={v,..V,} LAmMLES E={e,..e,} »brsAmMr77 G(V,E) i

LT
[ERV 2850 e OMRThdEE i,=1,
ERV 20 e ofmThds i, =-1,
TS i, =0

i
Y

L7z nxm 1350 1(,) %, #2757 G(V,E) oAz,

BRETETI, 2y bU—7 O ELBMEE~m»0 flow ZxzkoXKE%E %2 1.
1 flow oiEc gD ERIZ, fhoido@xEfo FRoOBMmE LET.

flow

K777 0T %E |, FDOEERERYETHRI bvE X, FLOHERED
FIRfEZE Ry & T D2 R upper < L,

max Xy,
s.t 1 x=0,
X < upper,
x>0
L) BUREHERIEI RS TE £
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ERALIZOWTIELL FO LY IcEXE LET.

b City={AB,C,D, X,Y } Wi OEL
Edge ={el,e2,e3,e4,€5,€6,e7, flow} WOEE

ZE X, , e € Edge A3 Dk B
TER I(v,e),veCity, e e Edge Pefoe 741
upper, , e € Edge A Dk RO LR
E E]/UE?EJ%I (%j(’ﬂﬁ) Xflow f{ﬁiﬁﬁﬂé%
LESESEE I x=0 i B D PR A7 HI
X <upper Ak o LR

x>0 AWk RO NIR
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ZAUZ XY, SIMPLE TORIMBIZIKRD L 91T/ F7.

maxflow3.smp

Set City, Edge;
Element v (set=City), e (set=Edge);

Matrix I((v,e));

Vector Upper (e);
Variable xvar (index=e);
Vector x(e);

x[e] = xvarlel; // X7 b x [ZEB xvar ZiEHOIAT

Objective total (type=maximize) ;

total = xvar["flow"];
I * x == zeros (City);
zeros (Edge) <= x;

x <= Upper;

options.method="simplex";

solve () ;

ELTHED csv T 7 AMFILLFD o & 700 £9.

I maxflow3.csv uperdata maxflow3.csv
I,el,e2,e3,e4,e5,e0,e7,flow e, Upper
A,-1,0,1,0,0,0,0,0 el, 4
B,0,-1,0,1,1,0,0,0 e2,6
¢0,0,-1,-1,0,1,0,0 e3,5
n,0,0,0,0,-1,0,1,0 ed, 4
X,1,1,0,0,0,0,0,-1 e5,5
Y,0,0,0,0,0,-1,-1,1 e6,6

e7,7

flow, 37
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2.7. 1%/ y &

BRI EZ, MIEFTEREO —RBICERML L2 E2FIFA LT, ZOMNNMETH B,
B/l NUEE SIMPLE T L TAEL X 9.

BRKEFEOHKZ | x=0 , Xx<upper (Zxt4 20tk 4k%, znEhy, 7 & LE7.

F 72, AT O BB Xqow 13,

aflow :1’
a,=0,e= flow

ThHEIR_7 L a ZHWT a-X ¢RTZEenTEET.
Ko T/ > MRIEIE,

min upper -z (=0-Yy + upper - 2)
st 1Ty+z>a,
z>0.
DEIFHRT D ENTEET.

ERALIZHOWTIE, ROKLH I £

4 City ={A, B,C,D, X,Y } iDL
Edge ={el,e2,e3,e4,e5,e6,e7, flow} WOESE

B y, , vV e City
z, e Edge
E I(v,e),veCity, e Edge BeloiA 751
upper, , e € Edge i Dk D LR

a, =0(e= flow),a,,, =1

HEBE% (Fe/Mb)  UPPEr-z Ay MeE
IESESEE I"y+z>a RSl 2
z>0 205 2a N E- VI s oy a

BOS LT 0 LLE
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XY, SIMPLE OFMRIIRD L 570 £

mincut.smp
Set City, Edge;

Element v (set=City), e (set=Edge);

Matrix I((v,e));

Vector Upper (e);

Variable yvar (index=v), zvar (index=(e));

Vector y(v), z(e);

yIv] = yvar(vl; // X7 bV y IZEH yvar &
[

z[e] = zvarlel; // X7 NV z [ZEH zvar &

ol %ﬁl

I
>
e o

ok
~

Objective cut (name="% v D E”, type=minimize) ;

cut = inprod (Upper, z);

Vector a(e);

a = zeros (Edge);

al"flow"] = 1;

trans(I) * yv + z >= a;

z >= zeros (Edge) ;

options.method="simplex";

solve () ;

cut.val.print();

ANT—H1%, &KAEMEEFR LT TT.
COETNTFAINEETTDL L,

b OE=10

LWIH RN SN, BRWMEL R CAMBEBOEZED Z LN TEET.
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2.8 B/NEFFiE (SAMPLESYHIELE 1.prj W)

ATEI OB RKIREE T, NER OEEZFIIR Yy N — 27 25 EE2 TEL72F£ L LD
EV) HETTREEEITWE Lic. 2070, IR EZIET DERISH DB 72 & Ofkx T2
A REBELTCOETATLE., £i2, 8B TH»S 1 BICHHT 2MEROENRRE ST
W5 KD GBI O Gt TR 21T O MENH Y T

RFEoTBEEF Y NT—7 ETHENOREETHRIBRCODLDEMA (22 F) Z2H/MIL L
D EWVIED Z &R E/NEMVEREE WVWET. ok, RKEHED & & R, RIEAID
RNET HDRER DY ET. £, REoE] 231 ThHIGEITITR/NERHEE M, 11—
FTES = a AT ATON— MERSLEHEDOREEN2 EISH SN TVET.

(f317)

b HEZET, x OB TH CRIE L/ EME YO LA NT U E T 1 HIZ 8kg i)
TWET. 2O, ATOXO LI, #HTHENO VA NT o Tk d 5Micn<
oﬂ@%%%ﬁ&bfni#.it,2o@ﬂm@%fla_$méd§%®$®t@
(kg) BEOETOLIICPRES>THET. 51T, 2 DOHEOM T/ hEME 1kg
BT DEMICETORICENPNTOWDIERNINY FT. 2oL X, INERE 8kg BT
Brb LA N g T DB OB ITRENWS 5 TLE 9. 2L, &R

BT OHLE N Sk ST E T/ NERZ 2 THORRICEET 2 b0 L LET.

BT L 1kg b7z
D DEH . 5 .
fY T3 x A 250 g
B T X B 200 4
A C 270 4
B C 300
B D 220 6 -
C VAT LY 190 g
D VARNTZUY 170 . .

ERAIZHOWT, B O KITRIE DK & DT
- AR (ATEIOFIETO total LW IHIEEK) N8 ICE-> TN 5.
- HRBE D B H O f/IMEICE D > TV 5.
2 RTT. 20 2 GPSMI W T, #iffiofEE R CERE 2D £FTOTUREIIETT
HifiZZEZIC L T &, B MITAEE L — MZHOWT UNER 1kg H72 0 OE
& T Lz /N2 o &) 0)%*%* Bz LTROONET.
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bz End, ZoflET%RO LD ICER(LTE £

5%k fua B T4 B A L~ DBk B
frg B T 755 B HLS ~ DRk i
fac A MR D ¢ LR A~ DRI &
fac B ML D C MR ~Df%k &
fapn B M5 D MR~ Dk &
fey CHIRN D LA BT Ok R
foy D HIUFMND LA b T Dk

H R (R/ME) 250f,, +200 f,g +270f,. +300f,. +220f,, +190f., +170f,,

it

GIEOE ST 8=f,+ T B T3 Tl &
fun = Tac A MR T Ok B O RFH]
foo = fo + fop B HILE T ORI B ORIEA]
frc+ foe = Toy C Hit5 T Ok E O RAFH
foo = oy D Hi T Dk B OLRAFRI
foy + foy =8 LA T o TOlk R
0<f,, <4 B T A HUSA~ORE RO 1 TR
0< f,g <6 T2 5 B MU~k RO E TR
0<f,. <5 A HLED D C HURA~DRER D TR
0<f,. <4 B HIE D C HUEA~ORHERED E TR
0<fgp <3 B #1575 D MR~ Dk O L TR
0<f., <8 CHISMNDH LA N T Ok RO ETIR

0<f, <5 DHILEDD LA N T U Adiikid TR
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mincostl.smp
/I EBOES
Variable f XA (name="#f5 T35 0 HS A ~DHEE") ;
Variable f XB(name="#f5 T35S B ~OkE")
Variable f AC (name="H1zl A 76K C ~DlikE") ;
Variable f BC (name="Hi/ B 72 HHIE C ~DHikE")

(

(

(

Variable f BD (name="HI/ B /5 HIA D ’\@iﬁ‘ﬁﬂéi")

Variable f CY(name="HIK CNH LA LT U ~Olgiki")

Variable f DY (name="HI;R DD LA LT U ~ODilgikE")
/#8F o f/ME

Objective totalcost (name="#ZH", type=minimize) ;

totalcost=250%f XA+200*f XB+270*f AC+300%f BC+220%f BD+190%f CY

n

170*f DY;

/ /45 HiLRUC OBk &

8=—f XA+f XB;

f XA==f AC;

f XB==f BC+f BD;

£ AC+f BC==f CY;

f BD==f DY;

f CY+f DY==8;

/ /R R 5 TR

O<:f_XA<:4;

0<=f XB<=6;

0<=f AC<=5;

0<=f BC<=4;

0<=f BD<=3;

0<=f CY<=8;

0<=f DY<=5;

//KRIBEL AT 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();
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IOETNEFEITIEDL L,

B T30 5 HS A ~ DRk =2
FU T D LR B ~DOlfik =6
HA A DR ¢ ~DOlik =2
Hi B 2 B HIA ¢ ~ it E=3
HI B 205 H D ~ it =3

M Cc B LA RT Ok RE=5
MR DB LA RT ORI E=3
B2 H=5260

EWVWIO RN SN, MREMETEET.

LZAT, ZOEEOEMBTITA T OB L OMEIISHT 2 Z L NREECT. 22T, i
DEELVOBMEZHEAL, BBERT—F 2 EHE L UMENLE 2D L 51295 2 & TREU
REEICH L THIRA LT LI LET. £7, 2ol cEReE LT koL H i
720 ET. B, RN OWTE LoD OB RO & T RS ~Os & o f )
DEDT —Z TN E 52 5N ERY £ Lz, BlaAil, ZOMEBAO A8 T8, 1E
DODHENL AT, FLT0DOHANRBERE WS Z LI £7.

®£e City={A B,C,D, X,Y} W OIEL

fy 1 €City, j eCity
i G § ~ORI% R

upper; ,i City, j € City
16§ ~OEED LR

i D 5 ~OHEREDERIC

cost; ,i eCity, j e City
B INERY 1kg BHT-0 D%
supply, ,i € City i COMAR LT RO

H rIBI%k Z Z COStij . fij

(Fz/IMb) jeCity ieCity N
BRI S f, =S £, =supply,, vk e City
ieCity jeCity %imlﬁ.(@m%%

0< f, <upper;,Vi, j eCity . %R - TR
inB 3 ~0 s D
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mincost2.smp
/I BHOEEDES
Set City;

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

)

/I EBDOES
f(name="ﬁ%§§i",index=(i,j));

Variable

J/INT A= DES
Parameter upper (name="HEED LfR", index=(1,73));
Parameter cost(name="$@f§%§ﬂ§",index=(i,j));

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

//¥% A D iR/ME
Objective total_cost(name="%§§§ﬂ@",type=minimize);

total cost=sum(cost[i,Jj1*£[i,3]1, (i,3));

/ /MR T O E
sum(£[i,k],1)-sum(£[k,J],J)==supply(k];

//EEEIZ B9 % BT IR
0<=f[i,jl<=upper([i,]jl;

//RIRELCRREE 195
solve () ;

total cost.val.print();
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R, FEITREHCIIRD 2 5D csv 77 AN 1 ODdat 77 ANEHEZET.

upperdata mincost2.csv
MO LR, 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
0,0,0,0,0,0,5
X,4,6,0,0,0,0
Y,0,0,0,0,0,0

costdata mincost2.csv
wkE M, a,B,C,D,%, Y
A,0,0,270,0,0,0
B,0,0,300,220,0,0
c,0,0,0,0,0,190
0,0,0,0,0,0,170
X,250,200,0,0,0,0
Y,0,0,0,0,0, O

supply mincost2.dat
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2.9 ZALENEIE (SAMPLESYHIELE 1.prj ZH)

A F TBRATE TR KRR/ E HRAETIE, * Yy FY—7 L& 1FEO O Ljih
TWEHEATLE. LaL, BIEMATIEIRY hU—7 L2EBOLONHND LD Fr— AN
E<HY £, ZERMTHBIL, HEOMMZ TN TNIHRR DR R ETEIXT 2 LWV O HEIT
FASNLMET, BERELOFETIEHENTHET.

(i)
HHEET, X BT T TE L= U Ho/NWNEREZ Y O/ EBET1 HIZ 8kg
WMHTWET. oI, MUK THETHELL Y EAHO/NERE 2D EAREE
T1HIZ13 kg MO TWVET. ZOF, TOROXIIZ, #H TN VR, 8y
THPGH EARE CEET MW ONOMEEZRHB L TWET. £/, 2 >DOH
SROBT 1 BIZERDXUCHO/NERE D EARONEROEGFED LR (kg) BRO
HFEOLITHRESTVET. S5, 2 SDOHEDORTRUAO/NEBRRS LA
INEW e 1kg BiiET DI FTORICENPNL TV DL ETOEANPNY 5. 2oL X,
NURONERE D EARDNEREFD LT EISTND SR HERIT 1 B
WZOERIENS HTL X 920,
B0
) 3 ©)
10
G @
L P ke ROBDNEBD 5 EARDINEY
Wik Dt
R T8 x A 12 11
B T35 x B 10 12
A C 4 5
A NURY 11 -
B A 6 7
B C 11 9
C NURY 9 -
C YENEZ - 5
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FT, Kk /L — MZOWTS U HO/NER Ok E 5 EARO/NEROREENPERE L
THETT. 12720, 9 EARIZNRUVRAONER ZHE LT 0 XU RIZH EAR O/ &k
LI F22LEHY FEADT, INLITHIET2ABIIZZTIES LRV LIZLET.

WIZ, BRIBREIZ DWW Cidd NE R OR: L [FRRICE 2 5 Z LIV £ 7. 12720, "
Ro/nER &5 EARD/NER Clgik = 2 SRR 2 JIIZEENLETT.

BB, fFISRE 2B 2 £, Bk — MTOWTIZRESCH B X 9 I o/ EBO
ks O EAHO/NEROEEEORD EREZB X 720 E WD BISRENLETT. o, &R
FFANZOWTIIHR P ICBA LG a0 T 2T 0 0ER SV £, 51T, T-1 kT 5] &
WA ZEEH D X FEADTEEIZOWTIFARIKINLETT.

UbkozZEns, ROXIICERILTEET.

K PWheat, ,,UWheat, , B TS A HS A~ DBk &
PWheat,, ,UWheat,, ST 0 B HS~OfR% &
PWheat,.,UWheat . A MRS C HER A~k R
PWheat ,, A M B o ROk R
PWheat,,,UWheat,, B MR 6 A MR~k &
PWheat,.,UWheat,. B HIAA D ¢ Hm A~k &
PWheat., C ML B /X B OB R
UWheat,, CHIEDD D ERA~ORI% &

ELEB]ESE o

12PWheat,, +10PWheat,, + 4PWheat,. +11PWheat,,

GUME | 6pwheat,, +11PWheat,. +9PWheat,,
+11UWheat,, +12UWheat,,; +SUWheat ,.
+7UWheat,, + 9UWheat,. +5UWheat,,

L
ISP LE

PWheat,, + UWheat,, <15, PWheat,, +UWheat,, <12,
PWheat,. + UWheat,. <18, PWheat,, <3,

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

kL — b Ok RO BIRAE Z 220
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PWheat,, + PWheat,, =8 ,

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

PWheat., = PWheat,. + PWheat, ,

8 = PWheat,, + PWheat,,

ORI D RAFR

UWheat,, +UWheat,, =13 ,

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

UWheat., =UWheat,. +UWheat,; ,
13=UWheat,,

o EAH DN BT D RAFA

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

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

ik B\ B9 % SR AR

i % SIMPLE Ttk 32 LD XL D220 7.
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multiflowl.smp
/I EBDES
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;
// BRI ES
Objective total_cost(name="ﬁ§lﬁ%%%",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;
/ /HgikL— b & ok E O IR
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 CZ<=15;
/123 R DNFRNZ BT % PR AER
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;
/19 ENHDONERNTET D RAFR]
UWheat XA+UWheat XB==13;
UWheat AC==UWheat XA+UWheat BA;
UWheat BA+UWheat BC==UWheat XB;
UWheat CZ==UWheat AC+UWheat BC;
13==UWheat CZ;
/ /AR
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;
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ZZC, SIMPLE CORRZ LD fHEALDOICLTW Z &I LET. Zo2dizix, #iifio
EEOMEEZEAL, SEZFELT—HITHIETEDLICT DI ENAELTT. Z DO, fEmk
B ERER EOBKH T =2 2 kA 7204525 K0l L TRE £

T5L, ERLICOVWTIFRD X H ICEKBRTEET.

G City ={A/B,C, X,Y,Z}
B o
PWheat; ,i € City, j € City
UWheat; ,i € City, j € City
E

upper; ,i €City, j € City

PWheat _cost. ,i € City, j € City

ij !

UWheat _cost. ,i e City, j € City

ij

PWheat _ supply; ,i e City

UWheat _ supply, ,i € City

Hori DS

16§ ~OR O
INEER D R
iMmb I~ H EAH
DINFE NG DI B

1B ~DEGEED
RR

105§ ~DHEDEE
WZNIND 2R D /s
¥ 1kg 120 O
H

1235 ~OHE DL
2D

2 ENHDINER
1kg &= OEH

i TONRVCHADNE
¥ 1kg OFAR L
HEDZ%E

i ToH EAHRDN
W 1kg OIARE
M EOZE

HIOBIEC 3" 3" (Pwheat _ cost, - PWheat, +UWheat _cost, -UWheat, )

(%/J\'ﬂj) jeCity iCity

«\‘y\ HE- 1
I pwheat, +Uwheat, <upper,, Vi, j City

> PWheat, — ) PWheat,

ieCity jeCity

= PWheat _ supply, , Vk e City

oL TPES
iMB § ~DIEERED
BB

B TONRCHD
IINFER D
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> UWheat, — >’ UWheat,
ieCity jeCity - %ﬂ’lj,ﬁf@ 5 &/V)Eﬁ
=UWheat _ supply,, vk € City DN DR B
Vi, j e City XU DN O
EEOIEAHIK
Vi, j e City 5 ENHIDNER O
i 15 8 D FEA KK

0 < PWheat;,

ij?

0 <UWheat;,

j?

SIMPLE CitiRk T B ERD L HIZRY, HITEDO LD LV HRIZ/R > TWB Z ENgnh £9.

multiflow2.smp

/BT OREGDES

Set City;

Element 1i(set=City),J(set=City),k(set=City);

/I EBDES

Variable PWheat (name="/ 2 O/NERK OiEs", index=(i,3));
Variable UWheat (name="9 EAMD/NEHOEELL", index=(1,75));
[/NTA—=HDES

Parameter upper (name="HEED L[R", index=(i,7));

Parameter PWheat cost (name="/ VHO/NEHOHEEEH", index=(1,73));
Parameter UWheat cost (name="9 EAHD/NEHOwEXEEH", index=(1,3));
Parameter PWheat supply (name="PWheat supply",index=k);

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

// BB D ES

Objective total cost (name="##E&E", type=minimize) ;

total cost=sum(PWheat cost[i,]]*PWheat[i,]]+UWheat cost[i,j]*UWhe
atli,J1,(1,3)):

/ /gL — N D& Ok RO FIR

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

/173 DN BT D PR A

sum (PWheat [i, k], 1) -sum(PWheat[k,j],j)== PWheat supplylk];
/19 RO S RAFHI
sum (UWheat [1, k], 1) -sum(UWheat [k, J],J)== UWheat supplyl[k];

/ / FEATHIK
PWheat[1i,]j]1>=0;
UWheat[i,3]>=0;
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¥, FATRHTIIRD 3 5D csv 7 7 AV (@ikED LR « OB OEEER - 9
EVRO/NER OkEE M) & 120D dat 7 7 1 /L (Piiheat _supply 3 X PUWheat supply)

rhH2ET.

PWcost multiflow2.csv
NRURAONEROREEM, A, B,C,X, Y, Z
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

z,0,0,0,0,0,0

upperdata multiflow2.csv
s ED 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
z,0,0,0,0,0,0

UWcost multiflow2.csv

o EAMONER Ok EM, A, B,C, X, Y, Z
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

z,0,0,0,0,0,0

supplydata multiflow2.dat

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

UWheat supply=[A]0 [B]O [C]O
[X1-13 [Y]O0 [Z]113;

TDETINEFEITUIERND, BRERD 494 IR L) ICEHETAEHETHY, BlxIX
WORD L H R HADONERE D EARO/NERZEGET D E LN ERN 7.

R AONEHOERE

o

4107392 4¥07392

Y ©

3.85608

()

.892608

©
()

5 EARDNER OBREE
0 .{:>

92608

)

10.8682608 1

x) 0 ©

210392

13

107392

@
Q)
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2.10 p AT 478 (SAMPLESYHIELE 2.prj M)

MEF% 2 & OHLRICELE 2 & il 72 D)% 3R ed 2 Mak Bl & ML, # i 7 SIeH ST
WET. MkELEMEO TN, ZOHT p AT 47 UMEE, WOFT p ¥ —RE%E
B EFEd. 2k, AFa— M) TATEERAITFEL T M0 (5% THBER LT
WET) THY EHITHEXZRET S Z EN AR TEH D EIRELET.

ET, AT AT VICOWTHBALET. AT 4 7 v LIS FTFERD D sk 2 FliE L= s (5
%I Mk s EFEONET) ~OBBEHORMAR/NIT L8002 ETYT. LT, ZORAT
AT HEROLMEDZ L2 AT 4 7 VM EMFOET. ok, —RKICIXEOREOTFRELRH D
MPIETRER I LICRR Y FTOTEAMT E OBRBEIERA BN 22 810 £3. £,
a1 EFTCIE R p EFTICEET DL RGAICp AT 47 VB E MO ET.

(178)

HHEEE, ATNL FHETO 6 HHOHMND 2 DOHICHICT S— &2 HELL D
EEZTWET. ZoRy, HEHE TCORBEIEREL NI 2720123 Lol g
THEERWTL LI ). B, FHOANOIFETOED LI/ TnET. Fiz, 2
TR OEEIIA TOXDO X S 12> TnET. 2720, BEEHIEN TRy 2 #fiMo
I OER T 2R L7 & & OREEREA A L.

# i N
AT 800
B ifi 550
cii 780
D i1 600
E i 1020
F i 360

F9, ZOMETIIEHTICH LT = 2 HIETHONE I D0 ERTEHENLETHD Z L
NOLYET. Lo, 2NETTIEEETNS Eb 5O HEHZITVONERO DLENRDH D,
BRI TLEWET. 22T, #l 1 I2OWTHHE § I T 258 1, £ 9 TR

BRIX 0 IS K97 0-1 28X ZEALET. ks, X =1ORHTITHET 1 127 /38— F &

WL, X =0 ORFCIZHIE L2 &0 o fipiRe LET
WIZ, FIREEIZONTEZ THNEET. LBIFEBRARIZ LI, X 13H0H 1 ITHET 208

SMERLTVET. ZOFBTE 2 BHICHIELETOT, D X 1E2 ThIBERDHY %
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TR, BHHCOVTEWFOF /8 MRS LATUER Y E8A (REBEOSEIIHE

BILCHODERRT 5 2 L2 £9). X ZMOTRATHL, 4 1 10o0T Y X 2 1
j

ThoLWn) L ET. KRS, SOEETTLHEL T ARWEHICES S TLES

AREME B Y T Chapi<ewicid, X; =005 X =1 2o TEW TRy & 5 i
RRMEPBETT. SVHBID L, X 13X KV RSWVEZ EBRVEND) Z LRV £, &

ST, RTETL X <X &0 ET. 2720, ZoOfKEMTI = | oRa T EE%RTT )

biz JOBAEOATHSTHD Z LICERELTIES W,
HEBES, B EORBEIREEE VWD Z LTy £, £, #ifi 1 208 3 ~0

WHHEE X, =L OB OB ERTELERDY 3. koT, £ 211 1,5 MO X, ©

FEROET. LT, JIZONWTHIZE LD Z &ETHM 1 22D OEA LOBEREENSE O E
T. 2LTC, ZOBEBMICEATHLIAAZEHTHOEL Z L THITT 1 HDOERZ DT
B A5 £ 3. EAE O -BEIEREE 2 ToHHIZ OV TR, fix L b2 & THEMBEK
ThHEAMIEORBENMEREE 700 3. 22k, MLV 2 MHHOEHIIKROEZOEY 1275
ZEBSM ET

ATH B Cwi Dfi Efi Fi
AT 0 7 2 13 19 17
B 7 0 8 6 12 10
Cfi 2 8 0 14 20 18
D 13 6 14 0 7 4
Ef 19 12 20 7 0 3
Fh 17 10 18 4 3 0
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UEnzZltuaFldsrl, ROLHITERTEET.

0-1 2@55( XAA' XAB’ XAC’XAD’XAE’XAF’XBA’ XBB’ XBC’XBD’ XBE’ XBF’XCA’XCB’XCC’XCD' XCE'XCF’
XDA’ XDB ! XDC ! XDD’XDE ! XDF ! XEA’ XEB ! XEC ! XED ! XEE ! XEF ' XFA’ XFB ' XFC ! XFD’ XFE ' XFF

0 F7iF1 2L oHIETL2ONLHZBITVHIEMITE 2202 RTEK

H Ay B %K

800(7X g +2Xpc +13X,p +19X,c +17X,¢)
(Fe/ME)

+550(7Xgy +8Xge +6Xgp +12X5 +10%,:)
+780(2X.p +8Xcp +14 X p + 20X +18X¢)
+600(13Xp, +6Xpp + 14X + 7 Xpe +4Xpe)
+1020(19%., +12Xp + 20X e + 7 Xgp +3Xer )
+360(17Xe, +10X5 +18Xc +4Xep +3Xee)

HIKI S Xan + Xgg +Xee + Xpp + Xeg + Xee =2
Xap + Xpg + Xpe +Xpp +Xpe + X0 =1
Xga + Xgg + Xge + Xgp + Xgg + Xge =1
Xea T Xeg T Xoe T Xep + X + Xer =1
Xpa + Xpg + Xpe + Xpp + Xpe + Xpr =1
Xea + Xeg + Xee + Xep + X + X =1
Xea + Xeg + Xee + Xep + X + X =1
Xag < Xgg 1 Xac < X Xap < Xpp 1 Xae < Xeg s Xap < Xep s
Xga < Xaar Xge < Xeer Xap < Xpp 1 Xae < Xeg 1 Xgp SXFF’
XCA SXAA’XCB SXBB’XCD SXDD’XCE SXEE’XCF SXFF’
XDA < XAA’XDB < XBB’XDC < XCC’XDE < XEE’XDF < XFF’
XEA < XAA’XEB < XBB1XEC < XCC1XED < XDD1XEF < XFF’
XFA < XAA’ XFB < XBB’ XFC < XCC1XFD < XDD’ XFE < XEE

HE LTV B IS B )

HANT & R B R

2 FRTIC IS

ATHIE 1 &SRy
B i3 1 fEETIZ ALy
C ilE 1 EETIChl oy
D ilE 1 @A ALy
E i3 1 fEETic Bl sy
Fild 1 @il

)

ZOREREZDEE SIMPLE Titd T2 kDL H 12 £
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medianl.smp

/I EBOES

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

X
x AD(type=binary),x
X

type=binary),x AF (type=binary),
X BA(type=binary),x BB (type=binary),x BC(type=binary),
x BD(type=binary),x type=binary),x BF (type=binary),
x CA(type=binary),x | type=binary),x CC(type=binary),
type=binary),x CF(type=binary),
C(type=binary),

F (

x DD (type=binary),x type=binary),x type=binary),
x EA(type=binary),x
x_ED(type=binary),x

type=binary),x

AA(
(
(
(
(
x CD(type=binary),x
(
(
(
( type=binary),
(

x_FA(type=binary),x type=binary) ,x_

) ( )

) E( )

) ( )

) E( )

) B( )

) E( )
x_ DA type=binary),x (type=binary),x

) E( )

) B ( )

) E( )

) B ( ) type=binary),

) ( )

)

)
type=binary),x EC(type=binary),

)

)

)

F (
C(

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

/| BIHNTE BB EREE D f/ME

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)
+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);

// 2HBHIC ST S

x AA+x BB+x CC+x DD+x EE+x FF==

VL % ik T e )

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 L2 iz i3m sy LZaw

X AB<=x BB;
X BA<=x AA;
x CA<=x_ AA;

x AC<=x CC;
x BC<=x CC;
x CB<=x_ BB;

X AD<=x DD;
X BD<=x DD;
x CD<=x_DDj;

X AE<=x EE;
X BE<=x EE;
x CE<=x EE;

X AF<=x FF;
X BF<=x FF;
x CF<=x_ FF;

X DA<=x AA; x DB<=x BB; x DC<=x CC; x DE<=x EE; x DF<=x FF;
X EA<=x AA; x EB<=x BB; x EC<=x CC; x ED<=x DD; x EF<=x FF;
x FA<=x AA; x FB<=x BB; x FC<=x CC; x FD<=x DD; x FE<=x EE;
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LTAT, ZORBTT LT OEPEZ -G EIFER N RETH 5 72 & O H TP TIX
HOEFA. EZT, ETATZ7ANVEZRNHANLRLDICL TV ZEIZLET. 20D,
BT =B ETELETIINENGEIDZMERDY £9. Z2TiX, AOEHBECRET 2T —4%%
T—=HT7ANNLEZDZEIZLET. 2O, a7 —ZICRHGETE D L ICH T OES
EVOESREFEALTBEET. 754, EXMRIZONWTRO L) ICESEEET.

£ City={AB,C,D,E,F} wWifioRG

e 0 F/oiX1 2L 2HIETDHD
x;,1€Clity, j e City

0-1 &% MEEZITHP ENDDNER
TEHK
Tk distance;, i € City, j € City N
#1205 E TORHEE
population,,i € City #i i oA
i i % _ _
B D" | population,- > (distance; - x;)
(Fx/ME) icCity jeCity,i%] . -
H AT & BB R
s 2 %i=2 N
iCity 2 T HE
> x; =1,VieCity
jCity FHERHTE 1 SIS AL Sy

X. <X.,Vi, jeCity,i# |
i =% V1 Y17 HE LT B ER T I ALY

EitoX%E sIMPLE Ttk 95 &, ROLHIIZARN FT. 728, I A7 A Numerical
Optimizer TOEITRHIIIHTOELSDEMRN R ERIIT —X 7 7 A D AEIICE#R L
F9. £72, simple printf () ZHWHET28HiOAZERTLHLIICTRLELE.
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median2.smp

/T OREDES
Set City;

Element i (set=City), k (set=City);
[/RTA—BDES

Parameter distance (name="2 #BHifAIDHEEE", index=(1,73));

Jj (set=City),

Parameter population(name="ﬁﬁﬁ0)}\ﬂ",index=i);

/I EROES

IntegerVariable x(index=(1i,]),type=binary);

// BRIBEDES

Objective total_distance(name="%ﬁﬁg@ﬁﬁgﬁ",type=minimize)'
total distance=sum(population[i]*sum(distance[i,j]*x[i,]], (J,1!=]
)) 1)

A ESES S

sum(x [k, k], k)==2;

sum(x[i,j1,3)==1;

x[1i,kl<=x[k,k],i!=k;

/R LHIES 2T 2 5

solve () ;

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

¥, FEATHERICRO 2 FHROHEEA R T csv 77 AL () EEHFDOANOEFET dat 7 7

A (h) 252 %7.

distancedata median2.csv
2 #iM Ok, A, B,C,D,E, F
A,0,7,2,13,19,17
B,7,0,8,6,12,10
c,2,8,0,14,20,18
D,13,6,14,0,7,4
E,19,12,20,7,0,3
¥F,17,10,18,4,3,0

populationdata median2.dat
#HHioANA=

["A™]1800

["B"]1550

["Cc"1780

["D"]1600

["E"]11020

["F"]1360;

IDETNEFEITTDHEROERPEN, atie EHICHETSZERNWE

ERONY ET

HicHET 5.
HicHET 5.
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2.11 p B ¥ —FRiE (SAMPLESYHIELE 2.prj ZMR)

R p AT 4 7 UL, FBEREMZAOMO (EARfX) WBEEREZ R/NCT 5 &
WO BRI TIELON-ET LI, 2072, FE AN DR £ TONYHRY e BB ik 2 fo/hc
THEI A CEET. LaL, MOPICTFE SR LR S OB 2B T DA G
DEREENTVWDAREERH Y £, 208, ZOHTHY p B ¥ —MEEE, (EAfx)
BENERES G I RE WA G DR ZEL VWL D ICREL T ML D Z LN TEET.

ZIT, B AL ERVEVEESNLO (EAME) HEL /NI T OMRAOZ & T,

CORERODLHMED Z L2 Z—MEEWNVONET. £70, p EITICHERZEET 2 L 9 72
HIZ p BUF—REEPEY, WHHEO XS 2R ZEET 2 X0 G EIcHnbTWET.
(f51]8)
HOHEEE, A iDL FifiETo e ilionnd 2 2OMICH T X— e HELE D
EBEZTWET. Z O, #ilios S G E TOES BB RO K E % /M3
L7OITTEDOHICHET 2 ERNWTL L 9. B, BHOANBITETOERD L HIZ
o TWEY. Fiz, 2 fiMOBEEETIA TORO LI IZho TWET. ks, EHRIL
TV 2 T O BEEE I OB T AR Uiz & & OREEHA AL £ 7.

A NS
Al 800
B i1 550
cili 780
D i1 600
E i 1020
F i 360

BB OFIRE & OFWT BRI O 720 T, Z07-8, BIEIOFIETOLEE & HlIfsic
ONWTIEZOBFETHLFOEEMHA L ETOTEHEMIAE 2B LT &,
B IBIEIZ Wi, B i b HE F COEAM EBEIEROR B E WD Z L2220 $9.

£, W 1 »OEH § FTOELMNESBEEMELZ RO ET. L X =1 ORFICERZFF

LOTT D i-3 WOEHE, 1 OARZLTX; O 3 22HTAbELLOLRY ET. Ik,

= ORI ZORIEHIC 0128V FETOTHEIDIIED RV LI LET. KIZ, 4RO K
IRl =~y I AEOERIELTO—20T 7=y 7 E LTER v #HIEALET. Z0
Kf, BEAMESBEBELSZNZN v LT THDL LWV I FIRIFREEZINZA L2 L T v I ICEAFER
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EIREEO R KR L WO BRERFEDL LN TEET. LoT, B v BALHEMBEKRE Y

£7.

LDz &nn, ROLHICERETE ET.

AL

ENORER-
(m/IME)

(eSS

Xans Xags Xacs Xap» Xag s Xar 1 Xas Xga» Xac s Xap 1 Xee s Xar s Xcas Xegs Xeo 1 Xep Xee s Xer s
Xpas Xpg s Xpe s Xpp 1 Xpe + Xpr 1 Xeas Xeg s Xec s Xep s Xee s Xer s Xear Xeg s Xee s Xep s Xee s Xer

0 F/T 1 2L HHIET 20N ERbBIEVHEHITE 2200 E2RKTEHK
v H AT S BB R O B R E

AT & BB EREE O i R fE

V2800x7X,g5,V=800x2X,.,V=800x13X,5,V=800x19X,.,v=>800x17X
V 2550 % 7Xg,,V = 550x8X;., V= 550%6X5,,V = 550x12X,., v = 550x 10X, ,
V2> 780x2X.,V = 780x8X5,V = 780x14Xp,V = 780x 20X,V = 780x 18X,
V 2 600x13Xy,,V = 600x6Xy5,V = 600x14X,.,V=600x7X.,V=600x4X,:,
v >1020x19x;,,V 21020x12X;, v >1020 x 20X,V 21020 x 7X, v 21020 x 3X¢
V2>360x17Xc,,V=360x10X,V = 360x18X.,V=360x4X,,V=360x3X

FB1

T H A & BB EREE T KA 2 % 72

AF 1

Xan + Xgg + Xoc + Xpp + Xgg + Xer =2 2 BT s

Xap + Xpg + Xnc + Xap +Xae + Xpe =1 AT 1 EETIC ALY
Xaa + Xgg + X + Xgp + Xge + Xge =1 B il 1 TS EL Sy
Xea + Xeg + Xoe + Xep + Xeg + Xer =1 C i 1 EATIC ALY
Xpa + Xpg + Xpe + Xop + Xoe + Xor =1 D il 1 @ETICALSY
Xea + Xgg + X + Xep + Xegg + Xge =1 E iid 1 @ETICE Sy
Xea + Xeg + Xee + Xep + Xee + X =1 FiE 1 ETICALSY

Xag = Xgg1 Xac = Xoor Xap = Xppr Xag = Xeg o Xpp S X
Xga = Xaar Xge < Xocr Xgp = Xppr Xge = Xee s Xge = Xeps
Xoa = Xaar Xog = Xggs Xep = Xppr Xoe = Xee s Xep = Xep s
Xpa = Xan1 Xpg = Xgg1 Xpe = Xeer Xpe = Xge» Xpr < Xees
Xea = Xpar Xeg = Xggs Xgc = Xeor Xep < Xpp s Xgg X

Xea = Xaas Xeg = Xgg o X = Xeor Xpp = Xpp s

FF

FF

XFE < XEE

HIJE LTV A H8 B Sy

Z OfER % SIMPLE TReab T2 ERD K H 12720 £,



centerl.smp
/I EBOES
IntegerVariable
type=binary),x AB(type=binary),x AC(type=binary),
x AD(type=binary),x AE (type=binary),x AF (type=binary),

x_ BA(type=binary),x BB (type=binary),x BC(type=binary),
x BD(type=binary),x BE (type=binary),x BF (type=binary),

x CA(type=binary),x CB(type=binary),x CC(type=binary),

type=binary),

x DD (type=binary),x D

x_EA (type=binary),x EB(type=binary),x EC(type=binary),

x ED(type=binary),x EE(type=binary),x E

B
E
B
E

x DA (type=binary),x DB
E
B
E type=binary),
B

x FA(type=binary),x FB(type=binary),x F

AR ( )

( )

( )

( )

( )
x_CD(type=binary),x C

( )

( )

( )

( )

( ) type=binary),

( )

)
( ) (

( ) C(

( ) F(

( ) C(
(type=binary),x CF(
(type=binary),x DC(type=binary),
( ) (

( ) C(

( ) F(

( ) C(

( ) (

)
)
)
)
type=binary),x DF (type=binary),
)
)
)
)

x_FD(type=binary),x FE(type=binary),x FF(type=binary);
Variable v;
/ | BT E T B EREE O fi RAE D e/ ME
Objective max distance (type=minimize);

max_ distance=v;

v>=800*7*x AB;
v>=800*17*x AF;
v>=550*12*x BE;
v>=T780*14*x CD;
v>=600*6*x DB;

v>=800*2*x AC;
v>=550*7*x BA;

v>=550*10*x BF;
v>=780*20*x CE;
v>=600*14*x DC;

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>=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*%19*x EA;v>=1020*%12*x EB;v>=1020*20*x EC;v>=1020*7*x ED;

v>=1020*3*x EF;
v>=360*4*x FD;
//HHJE & Bl

v>=360*17*x FA;

v>=360*3*x FE;

;S Y S PSS

v>=360*10*x FB;

X AA+xX BB+x CC+x DD+x EE+x FF==2;

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 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;

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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IOEFETEHRELGPVIZSWTTOT, Fiffid FEEIZ SIMPLE TORRE R LDOITL
TV Z&iZLET. 2o, EXMbiZonWTIIRO L9 b iz LET.

P City={A B,C, D,E, F} TS

0FIFX1Z2ELEDHETHIONE K HIEN

0-1 %% X1 €City, jeCity
HIEH T & Z 22 D )E RT 2K

wigesdx vV H AT S BB R O B RE

EE distance;,i € City, j € City BT 1 2 DERTT § F TORREE
population,,i € City #HiioAQ

HE B,

(i/ME) I & BB ERAE D Kl

L SESUE

v > population; - distance; - X;, Vi, j € City,i = |

AT & BB EREE S R KA 2B % 7

D% =2

i<City 2 F I HE
Z x; =1, Vi e City
jeCity AEBTIE 1 TR Sy

X; <X, Vi, jeCity,i= | B
HE LTV 288 R
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I 5L, SIMPLE TIXRD L 9 R Ritabic 7z 0 £,

center2.smp

/IBTOESDES

Set City;

Element i (set=City),J (set=City),k(set=City);
[/XTA—=FDES

Parameter distance (name="2#\iiflOHHE", index=(i,7))
Parameter population (name="#MDOAH", index=1);
/I EBDES

IntegerVariable x(index=(1i,]),type=binary);
Variable v;

// BRI OES

Objective max distance (type=minimize);
max_distance=v;

/ / filFI A
v>=population[i]*distance[i,j]l*x[1,]];
sum(x [k, k], k)==2;

sum(x[i,3]1,3)==1;

x[i,k]<=x[k,k],i!=k;

/R LHIES 282 9%

solve () ;

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

FEITTHERCIE, AIEIOBIRE & RIS O 2 FHHOEBEEZ R T csv 77 AV () &AL
moOANAEERT dat 77 A4V (F) 252 F7.

distancedata center2.dat populationdata center2.dat
2 # i OWRE, A, B,C,D,E, F O N =
A,0,7,2,13,19,17 ["A" ]800

B,7,0,8,6,12,10 ["B"]550

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;

TDOEFETNEFEITTLHE, BIEIO p AT 4 7 RIBEOBEOR R L3R ALY, AdiE FHICH
JETAHLE RN LR 9.
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2.12 XEE—NV A~ RE (SAMPLESYHIELE 2.prj ZR)

KEE— A~ S, B A AU BTN L, 2 ToFTEHML T, H
FEHAITET 535G, O XD RIERE T 2B L 00RKERKE TH D, L HMETT.
Z OMBEIERMBICHN D H T A HBEHE TR THENE VI RELH Y T4, 22T, &
BICHN AT THD L W) BREOREEBN LET. £, —ErhiLi-#li 2/ H
LTHOHIZBEIT 5 L5 RGEAEIEEL RN L L LET.

(f51]8)
WDO7Z 713 A, B, C, D&, DOV 7 OEMBERER LK TT.

5

D

1

HHEH AL L, £ CoHFHEM LT, HBEHMSIIFETIHES, FoLo>R)E
HBCHMZED ERERKERDETLEL O M0

ZORBEEHIE T AT A Numerical Optimizer TEL ZDIZER(LEITWVET. AflE
DEACITZE (4] 2DOFIHATE. “F_RTORHZFHH L THEMAICRET " L)
ZliE, EEZORKEEZDID, BREOE O A HBE#AICERL TN Lic/kb
FT. I TIHARICH T A 2 RS SRR 5 2 LI LET.

BEIZOWTEZE L L D). EOHETNDL EOHHICE > T »ERET HMETTOT,
HOHTHNOROHHETICBETI2HAIC1 2L, BBILARAWEAIC0EZEDL57 0-1
2 Xag» Xac Xap» Xacr Xgpr Xops Xear Xoar Xpar Xogr Xpgs Xpc & HA L E T PIRIL, Xyg (3401
AMBET BICBEITAHAIC 1 2L, BEILAWEAIZIZ 02 L0 7.

WIZ, BoMET & BBEEIIRERICZY 90T, SHTHEOERMZ HWT,

6X 5 +5Xpc +9Xup + 7 Xge +4Xgp +3Xp +6Xga +OXcp +9Xpp + 7 Xeg +4Xpg +3Xpc
ERBITDHZENTEET.

RBICHIR ST, KEt —~ R A ORI, “T X ToMiliziiML TmET 57
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EMMETL2LERDHY ET. ZORIKNIE, “FWMHLSHETTO 1 OICBET L7, K
BT D 1 ONSBEIT L7 L oflfEeERrEd. X, &l aiconTid,

Xnag + Xpc +Xpp =1 : T 2 22BRE T O 1 SICBENT 5

Xgp + Xop + Xpp =1 ¢ BT A WIS T D 1 2B BET 5
SV K LT
EROFFIIZT TIIATSTHY, oDV LMKZMA L LENHY £9. ¥ bid, ki
DEFEITIE,  Xpg = Xga =L Xep =Xpe =1 L7222 &9 22k, S>F Y —FEHEX TR
LIENTERVE I RREPFINATLE I NS TY. Kult— L A~ URETIE, —FEFEX
DA ZY T — LD, TR a—#f B ) O X574, TNTOWMH 2L THan
VT =R T YT = ERFOET. KR — A R T, ERHRICIA T I To
V7Y 7 =% HRT D7 LS HIAKBEICRY ET. ZoHKERBT L7201, PHAKL
FRIXI D ZH Vg, Yo, Yo &AL, #ifi B, #ific, #ii D 23D YT =232 & ) il
KEBEALET. Zoflkig,

Ve — Yo +3Xge <2 e+ (D)
Ve — Yp +3Xgp <2 -+ (2)
Yo — Vg + 3% <2 =+ (3
Ve — Yp +3%ep <2 e+ (4)
Yo — Vg +2Xpg <2 2+ (5)
Yo — Yo +3Xpe <2 -+ (6)

ERBIT L ENTEET. ERHIKL, BlXE, (1), (3) OffomNE R LEbES L,
g +3X5 <4
£V, Xgo =Xeg =1, 7L M B> co#ifiB) &5 P TV T —%PBRL, £
=, (1), (4), 5)OfIKOmLERELEbED L,
3Xge +3Xep +3Xpg <6
E7RY, Xge =Xep = Xpg =1, T72bH, T B c—#ii p—# i B) OX D 2P T
TR T S LN TEET. HH A ICHTAFERAKNICENRVOIR, RERLYT—F
THEHRLARVEDICT 2720 TY. 5%V, il A 250y 7 —0OW, #if A LIS TREK
SNDYT =T NTHRT 2 EE2RBLTWET.

L ZATHIEE Y, Yo Yp 1E, #NDWHTIOIEFR L ZE X b ET. #HilxiE, & B—#ilic
RO EFFO, TRDOD Xge =1EMELET. MK (1) 1Ty, 2Yg +1 2R LET. F£7,
(1)~ (6) WITRTH—DEE LTW\5DZ Lnb, max(y,;c e City)—min(y,;ceCity) <2 %
DD, BB Y. =Y HIDEIT S 2 A EsRET. 20X SICLT, Y, (€ iEB, C,
D ODWFNN) ZAT v TRl &2 b o TRIEFAEZONET. WOHIKA (7), (8), (9)
FEATDHILET, Y IT1DMEDRDICHETEET. ZoXs L TalEFE, Wil A
ZHIEL TOOHOHET AIZK > T 2 X TOKENELZ —H &5 Z LA ARETT.
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-+(8)
-+ (9)
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PlEDzZ e, WO LZER LT A ENRTXET.

2%

H RIBIEL (/ML)

kS

>
@

>
(@]

U>< U>< O>< U>< O>< CU>< O>< l‘D>< UJ>< >>< xX X
Ie) o w > > > lw] lw] @] lw)

<<
w

Ye
Yo

i A D SHETH B ~BEIT 5 0 E 0
il A BAEST ¢ ~BEIT 2 0 Em 0
BT A 2> HFELTH D ~BETT D 005
#ihi B M OAST ¢ ~BEI 2 im0
i B M HHELTHT D ~BEIT S 0 m )
BT C 2 BART D A~ E T 5 A
i B M HHESTHT A ~BEIT S 7m0
R C 2 DEL T A ~BENT D 005
HRTH D 2> HEL T A ~BETT D 005
R C o DELTH B ~BEIT D 005
T D HHETHT B ~BEIT S im0
T D M BESHT ¢ ~BEIT S 0 E
#h B A KA 3 2 NIEF

#hi ¢ & Kal3 2 IEE

#h D & K[al3 2 IEE

6X,5 +5X,c +5X,p + 7 Xge +4Xgp +3Xp
+6Xgs +OXp +5Xpp + 7 Xeg +4Xp +3Xpe

Xag + Xac +Xpp =1
Xga + Xge +Xgp =1
XCA+XCB+XCD:1
Xpa + Xpg +Xpe =1
XBA+XCA+XDA=1
XAB+XCB+XDB=1
Xac + Xge + Xpe =1
Xpp t Xgp T Xep =1
Yg = Yo +3Xge <2
yB_yD+3XBD <2
yC_yB+3XCB <2
yc_yD+3XCD <2
yD_yB+3XDBSZ
Yo = Yo +3%pc <2
1<y, <3

1<y. <3

1<y, <3

TR R
HHhiansREH o 1 SIcBET 5
EBH B 2N BBESTH D 1 SICBEIT 5
#ic MBBETH O 1 S ICBEIT 5
BT D 2N BBIERTH D 1 DI BEIT S
A CHIFS O 1 o0 B BET 5
I BICHIFSH D 1 >0 B BET 5
i CICHIFH D 1 >0 b BET 5
D ICHIE D 1 > S BEIT S
7 T — BRI
7 T — BRI
7 7 — BRI
7 7 — BRI
7 T — BRI
7 T —PEBRHIK

#hi B ZEN DIEE O TR
Hhi ¢ ZFNDIEE O TR
#H D RN DIEE O F TR
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ORI, AT 0-1 BRLERABNRS > TEY, BB, KX TrEeo

T, IRABEIEEEEE 20 7. EXME LR %2 SIMPLE Citd 75 LT LS
B FET.

TSP1.smp
/1 EHK

IntegerVariable x AB (name="AtoB", type=binary);
IntegerVariable x AC (name="AtoC", type=binary);
IntegerVariable x AD(name="AtoD", type=binary);
IntegerVariable x BC (name="BtoC", type=binary);
IntegerVariable x BD(name="BtoD", type=binary);

( )
( )
( )
( )
( )
IntegerVariable x CD(name="CtoD", type=binary) ;
IntegerVariable x BA (name="BtoA", type=binary);
IntegerVariable x CA (name="CtoA", type=binary);
IntegerVariable x DA (name="DtoA", type=binary);
IntegerVariable x CB(name="CtoB", type=binary) ;
IntegerVariable x DB (name="DtoB", type=binary);
( )

IntegerVariable x DC(name="DtoC", type=binary);
// B RIBE%L

Objective route (name="{XHEKEE", type=minimize) ;
route=6*x AB+5*x AC+5*x AD+7*x BC+4*x BD+3*x CD+6*x BA
+5*x CA+5*x DA+7*x CB+4*x DB+3*x DC;

/ /S

Variable y B;

Variable y C;

Variable y D;

// BAHT BRI O 1 SICBET 5

X AB+x AC+x AD==1;

X BA+x BC+x BD==1;

x CA+x CB+x CD==1;

x DA+x DB+x DC==1;

[/ BETHIZRIF T O 1 20 HBENT 5

X BA+x CA+x DA==1;

X AB+x CB+x DB==1;

X AC+x BC+x DC==1;

X AD+x BD+x CD==1;




/] BT T—EHRT S

y _B-y C+3*x BC<=2;

y _B-y D+3*x BD<=2;

y C-y B+3*x CB<=2;

y _C-y D+3*x CD<=2;

y _D-y B+3*x DB<=2;

y _D-y C+3*x DC<=2;

/ /AT A 18 2 ME (3 H FE i & B < HT T EUL T
1<=y_B<=3;
1<=y_(C<=3;
1<=y_D<=3;

/ /KA

solve () ;

/ /)

x AB.val.print();
) i
)
)
)
)
)
)
)
)
)
)

x AC.val.print

x AD.val.print

x BC.val.print

x BD.val.print

x CD.val.print

x BA.val.print

x CA.val.print

x DA.val.print

x CB.val.print

x DB.val.print

~ e~ o~~~ o~~~ o~~~ —~

x DC.val.print




LV PHICREZ ERE T2 LU TDO L 512720 £
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0-1 &%
2%

HAEBI% (e IME)

il

City ={A B,C,D} i DES
City_={B,C,D} HIE R DL D T DA

dis,,.,,cle City,c2 e City #ifi ¢ & #R i c2 i

num H£45City_ oZH#EK
X102, €L € City, €2 € City #ti clA b H c2 I BB
VARRT VI
Y..ceCity _ it C & 2 IEE
d I sclc 2 Xclc 2

cleCity,c2eCity r(jX:Et%E‘

Z X, =1, Vcle City i cl bR Hio 1 SIcB
c2eCity @]

Z X,., =1,Vc2 e City T C21ZHERT D 1 S 68
cleCity @]

Ya—Yeo num- X

C.

1o <num-1,cleCity _,c2eCity _,cl=c2

BT T — B HERR
1<y <3,vceCity _ Wic Zi@EDIEFD L TR
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Wiz, & (BEHBOWER) 25 —4% 77 A Vb5 2% SIMPLE 5 V&R LET. =
DEICETNET—HENET A2 LI, HHEENEboT2E L THLT— X7 7 A NVEE
FF AT THICTED LI 9.

TSP2. smp

/IRE LA

Set City (name="#RM");

Element cl (set=City);

Element c2(set=City);

Set City (name="HIEHL %R AL H") ;
Element c_(set=City )

’

Element cl (set=City );
Element c2 (set=City )
[/INT F—H

Parameter dis (name="{Hf", index=(cl,c2));

Parameter num = City .card();

/1 EH

IntegerVariable x(name="B#", index=(cl,c2), type=binary);
Variable y(name="JIE#%", index=c );

// HHJBa%

Objective route (name="#&¥KE", type=minimize);

route = sum(x[cl,c2]*dis([cl,c2], ((cl,c2),cl!=c2));
/) BEHS 1 OOBETH~BET 5

sum(x[cl,c2], (c2,cl!=c2))==1;

/) BHETHIZ 1 ORI T HBE TS

sum(x[cl,c2], (cl,cl!=c2))==1;

/] BT T—EPRT D

ylcl ] - ylc2 ] + num*x[cl ,c2 ] <= num-1, cl !=c2 ;

// NEZE D LT BRI
1 <=ylc_] <= num;
ES

solve ()

//H7
x.val.print () ;
y.val.print();

route.val.print();
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T—27 74 (Ldat X)) ZULTO L H1T72h 9.
data.dat

"Hifit = A B CD ;
"HFEHS A R AR = B € D ;

"B =
[A,B] 6 [A,C] 5 [A,D] 5
[B,C] 7 [B,D] 4
(C,D] 3
[B,A] 6 [C,A] 5 [D,A] 5
(C,B] 7 [D,B] 4
[D,C] 3

’

ZOETNAEETTLE, Y[B]=1Yy[C]=3,y[D]=2 L7220, # i a—#H B—H#di p—
i c—E T A DIEHZ TREIT 2O KEME 2V £T. TORKEILZ 18 THAHZ RNy
F9.
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2.13 B4R98% (SAMPLESYHIEEL 2.pr7 M)

FRYRIEITHAE L OEBICFIHENTWET. 2 2 TIIEARNRE Y MEOFELE Y BT,
BYBEOESRDT 7 = 7, FTMEOH], KEBAABBEICT 27 7 a—FE2E LE
7.

2.13.1 BYMEL X
FIYRE L X, EBAE A OBEEEZES B OBEEOENIZHIV Y THNERET HRETT.

AN
£8 A *& B

p—
al freeeedennnll . i
0, "%, LA XY Pl .o
o, ‘oo, .... Oooo.....>
...o :.. ..'o. .o'°....>

F7, BRYMEII A 2O AMEICEESHmZ DN TEET. FRRoXE, v A HEZH
DEAA—TTERTEUTORDOLHIZHRY £7.



al

a2

a3

bl O

b2

b3

b4

87

FRYREIE~ ZADOMD T ON— N2l S E LTE R 5 2 LI & - T, &% ORIBEICKRIGT
BRI ZAT) ZENTEET. BIUMEOISHAIE LT, FIZIFLTFOLDORH Y £,

*

A BB RS
DA N R il |
P L e R

*

*

*

*

AL D2 — Y v 7 PR
~—4 v h 7Y b Y YRS

2.13.2 EBEHR~ AHEDEYME

ZITHRET, vAHEHEOLIFTOMEEE TV E ET.

(ilRE)
AXADAANRHY £,

IO RAIHEBEIOVOTTR, STOHRICELT
FOEMN 2R HEICHBELEYS. ETEDIICEFTIZENVTL X 92

1

Bz 2 @3> ]
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Z OB E EAET 57201213,

0-1 BEEHVWAIMLERDHY 3. ZOMEOLELLTD

DX HIZ, F~vAITKLT 0-1 BEEILSEET.

x11

x12

x13 | X14

x21

X272

x23 | X24

x31

x32

x33 | X34

DSolw N

x41

x42

x43 | X44

ERbZ T 5L UTOL DIy 7.

0-1 ¥

H A%k

LESESES

X Xips Xig0 Xy

Xory Xony Xogy X

21 77221 77231 724

X31’ X32’ X33’ X34

X4l’ X42’ X43’ X44

Xp1 + Xy X3+ Xy =2
Xoy + Xop +Xpg + X5 =2
X1 + Xgp + Xg3 + Xy =2
Xgp  Xap F Koz + Xgy =2
Xyg + X + Xy + Xy =2
Xip + Xop + Xgp + Xyp =2
Xig + Xog + Xg3 +Xg3 =2

X14+X24+X34+X44:2

FNENOVRAZAEELRLIE 1 @7
2uiE o .

Z OREIZIT BB A

1TITH 2RI R & E10a % 2 DfE<
2ITHZRRIC R L E1Th % 2 DfE<
SITEZRRIC R L E1Th%E 2 o<
AITHEMEICR -t XxicaE 2o
1HIH ZREZ 7z & = lchm%E 2o
2HHEMUC A XA E 2D
3HIHZMEUZ I L ZITFHE 2D
4FHERfUC R xicmE 2o

N\

WEOmE W mE
VAA T A AN




ERM L2k % SIMPLE

TR TDHELUTOL IR £,

fieldassignl.smp

IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

x 11 + x 12 + x_
x 21 + x 22 + x_
x 31 + x 32 + x_
x 41 + x 42 + x_
x 11 + x 21 + x_
x 12 + x 22 + x_
x 13 + x 23 + x_
x 14 + x 24 + x_

solve () ;

simple printf ("%

o\

(

simple printf ("%

simple printf ("
(

simple printf ("%

x 11 (type
x 21 (type
x 31 (type
x 41 (type

x 12 (type
X 22 (type
x 32 (type
x 42 (type

x 13 (type
X 23 (type
x 33 (type
x 43 (type

x 14 (type

x 24

(
(type
X 34 (type
x 44 (type

13 + x 14

23 + x 24 ==
33 + x 34 ==

43 + x_44

31
32
33
34

x 41
x 42
x 43
x 44

+ o+ o+ o+

/) LRI IO v 75 A

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

binary) ;
binary) ;
binary) ;

binary) ;

binary);
binary) ;
binary) ;

binary);

binary) ;
binary);
binary) ;

binary) ;

binary) ;
binary) ;
binary);

binary) ;

DN N
~. ~.

~e

NN
Ne

)
)
)
)

’

’

’

’
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ZOFETNVEHHL AT A Numerical Optimizer THEITT D&, &KEIZ

0101
0011
1100
1010

VI FEIRDEN, ZORIBEOEZ MR TEET. FoRBICH EIToanENTHD
(1 LRFENTNWD) OB £,
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ST, WIZZOME%A SIMPLE DIRTHERELX AWTET /ML L TAHAET. EXLIFLLTD X

HNCEBLET.

£h I={1234}
J={1234}

-1 %k

0-1 ZH Xp,iel, jed

H HIBE %L

Ll SES S _ 92 i

* inj—Z,VjeJ

D% =2, Viel
j

17
e

~ A (1, ) IcaEEL 2B =1, BN
Ex; =0&9%.

Z OB BBV

EH ] IR R EEICHE 2 0B

FAT 1 TR R L2 lI2mE 2oL

RFERNLZ L2k, UTOXSITHRIZCETAVRER T L 2 &R TEET.

fieldassign2.smp

"1 2 3 4
"1 2 3 4

Set I

Set J

Element i (set

Element j (set

IntegerVariable
sum(x[1i,]],1)

sum (x[i,3]1,3)

solve () ;

simple printf ("%

// LRI

I);
J);

X (type
2;
2;
=R/ VN

sd %d %d¥n",

x[1,J1,x[1,3+1],x[i,3+2],x[1,J+3],7 == 1);

binary,index =

(1,3))7
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2.13.3 fEFEIYME
TITHE, AEAANCHRICE DY TCOHMEELIRY FIFET. koplEEE L FT.

(BIRE) 2] TEmk) T8y TIuA) MR o 5 NSfEFEERID Y CEd. (HF
X TEER) B TVoHTs ) T T2A8T) THINL) TBR) THAZ) @ 8 »
T, HFAEEEFICE D Y THIE A SR, ZHIEMEAN AEFIC L > TR EY
FT. F, FAFENETNOMAFEICH L THEER SV, BHENEWVIEFE R R
DINHMEMASH Y £F. DLTIFRAMEL A M2 ELHZHLOTT.

R S Ve gk LA 32
B -1 3 -2 3 -4
5t 53 5 -2 3 -4 5
LUFTH |0 3 -2 3 -1
FEIE -3 -1 1 1 2
THEET |1 -1 3 1 -1
Hii L -1 -1 1 0 2
bR 2 -2 2 -3 4
A A 5 -2 0 1 5
= L Ve R LA {32
PR 570 1400 520 1410 450
Jt 5 1800 1000 1700 1050 2300
LVUFTH | 800 1500 500 1500 600
I 500 600 1000 1000 1200
T HEET | 800 600 1200 800 600
B L 600 600 800 700 1300
f bR 1200 500 1200 500 1300
fEiA 2 1500 1000 1200 1200 1500

F7z, UTORZSFLRL TIEWT EHA.

FNZEIVIRDMAFIL, RRKTIHDETETS.

Mg [EE] Tvodh ) bkl MiAZ ) 122 A&2HID BT,

[RE] THET) TEHL] 31 AZEV YT,

Mg TEE) 3o AR HY T 5.

FAEFIZBWT, (EFEEZHYT 5 NORMEOINZ, ZOMFEO I AV T 4 —LT 5.
FALFEO 7 AV T 4 —IFAIT TS TEWT 720,

*

*

*

*

*

*

IDEE, aAMNOEHER/NMNITHEIRED Y CTHERD T FI.
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ZORBELATHI OB E FRICUL TO L S R~ 2 BIZO&ZD T HRBEE LTEXD ZENT

EET.

O e )

BN, HBE,

EfE, 2oWn
TR ALD
ETLNOMN

7

kR | @& | UE | BHE
#E
kB B AR A 0T
LU On|[1om 2 Pds.
i
THEET
B
ks M R7=54A, O

N 32H DL




94

UbZEERT, UTFOXIITERMET 2 ENTEET,

0-1 &%

ELEB]ESE o
(&/IME)

LESESES

JOB= {#2%, BFE, VIHbL, 8B ZAHET, BHL, fkk Ak
HEOES

PEOPLE = (%, ik, &nR, (LA, P20}

UN2E =

. fEFEjZApPpICE LY THARHIE
X;,, j € JOB, p e PEOPLE . P

X, =1, £ 5 TRVARBIEX, =0 &

%)
cost,,, j € JOB, p e PEOPLE ftfE jZ A pIlcHlv Y CTHEDOa A R
jyukuren. , je JOB,pe PEOPLE {13 j % A p 23T 9 B> 2R

ip?

Zcostjp X X
ip o A hORRFN

D xp,=2,Vie %, R, LUHL, @R, (AR
p

M) Tgtis) TLodTh) bRy TEAZ) 1Z2 NeH0 4 To.
D X, =LVje (3, ZAHET, HHL)
p

() TTHEET) TEH L) 131 AZEIV Y TS,

zxjp <3,vp e PEOPLE BN, R3O ETOMLFEELEIV Y
j THIEMWTED

> jyukuren, x x,, >0,Vj € JOB
P FTAEFEDO I F VT 4 —RAILR > TIE
W AR

D> X, <1VpePEOPLE
i ie(E, utE}

HE, HHETES AP ST 5 (R AR LEEZ kR,




SEIEBICAL I 7 7 A NPT =2 2 52 THET.ETAEMMIILLTO L S22 £
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jobassignl. smp

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 R");
Parameter jyukuren(index = (j,p), name = "RHEE");
sum(x[j,pl,p) == 2,

3 == BEEN |3 == Y 1§ == nLUHTBY ||

§ == "B 1|3 == Ak
sum(x[j,pl,p) == 1,

Jo== "FEE" || J == "ITHEET" || § == "HHL" ;

sum(x[j,pl,]) <= 3;
sum(x[j,pl*jyukuren([j,pl,p) >= 0;

sum(x[3,pl, (3, J == "#£E&X" || § == "EE")) <= 1;
Objective total cost(type = minimize, name = R A Ry ;
total cost = sum(cost[j,pl*x[J,pl, (J,p));

/) SFHAR T v 7 Z A

solve () ;

total cost.val.print();

simple printf ("%s,%$s¥n",j,p,x[Jj,pl.val == 1);
simple printf ("¥n");

simple printf ("$s D7 A U7 4 —I% %d¥n",
j,sum(jyukuren(j,pl*x[j,pl.val,p));
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PITFD csv BRDOAN 7 7 AT, 2 X MIELTERAMEICEL ToO ZfEHO 7 7 A /v
EHETHRENRDD £7.
jyukuren.dat
RS, 22, Ve, 80K, 1A, )
B%,-1,3,-2,3,-4
E%,5,-2,3,-4,5
LU¥H,0,3,-2,3,-1
ik, -3,-1,1,1,2
HEET,1,-1,3,1,-1
HML,-1,-1,1,0,2
ke, 2,-2,2,-3,4
HHA#&,5,-2,0,1,5

cost.dat

AR g, VR, ER, LA, TS
B2%,570,1400,520,1410,450
JEf5%,1800,1000,1700,1050,2300
LI¥TH,800,1500,500,1500, 600
%%37%£,500,600,1000,1000,1200
ZHHET,800,600,1200,800,600
BHiL,600,600,800,700,1300
##B%, 1200, 500,1200,500,1300
ff3A 4, 1500,1000,1200,1200,1500




ZDOETNVEHRB AT A Numerical Optimizer THEITT B &,

A h=13380
THHETC, T
LI, ek
LUTL, 1D
fAS, A
HiAZ, 5K
J6f 55, e
Jef i, #5R
PR, R
- IPN
bR, 2k
Fb, ik
BH L, LA
FIE, $5R

THEBETOIFV T —1F 1
LU0 A VT 4 —iE 2
HHABDO T AV T 4 —IiF 1
BEOCZ AV T 4—iT 1
BEOI XV T 4 —1F 2
REOZ AV T 4 —1L 0
BHLOZ AV T 4 —1T 0
BEOIFV T 4—1F 1

EWOFIRNEN, ZOPIEOEZ 2R TEE£T.

(BIRE) SEiT & ORFEICLLT OS2 T M TS0,

N

LI TR 2385 LixTcarn
T [EE) 28852 L3 Tcairn
AR TLUHTL ) #3852 LiIFTE RN
IWAIZ T37E)] 238D LT TERN

{

s ZHEET) ZsEp 2 &iFTern

=




98

ST, ZOMETT Rl

25X
MTEET. b+ DA0EIE

5 EEIFE EOREIC
x DESUR, solve() OFFITHNUUETEZTHENENE

LT ORI Z A2 2 & THRS 2 &

TFA.
x ["HER, "] == 0;
x ["[E 5, e == 0;
x["LUHTH, R == 0;
x["FE, LA == 0;
X ["ZHEET, D == 0;

EiEREZBML, TTV
9.

(jobassign2.smp)

M A h=13470
THEETC, K
VTS, e
LU, 0
A, A
AT, 85K
[t 7 , 2 1k
IFYZIIFN
R iR
e, #aR
bR, 2k
farbR, ik
HiL, AR
I, A

THIETCOI AT 4
VOO AT 4
tLAHD 7 AV T 4
RO AV T 4
BEOI VT 4
R0z AV 7 4
BHLOIZA VT«
FRIEDOT F VT 4

—ix 1
—x 2
—i¥ 1
—iT 1
—iT 1
—iX 0
—Ii¥ 0
—T 1

BRI D EMRITUTOLS

fMRERD L, BARXAMPRELRoTWDZENTNY £,

B F
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U EDEZTFIIUTORO X O ICEBZRE L, QTN TNDEZ AR 0 THD LW I
RERITTZEBZEZAL LR TEET. (RBRPTOLVIEILVVTEL, ZTHEFITAHET, HHITH
L, HAFIAZRTY)

SR LA 5

x [BE%, $0R] | x [, LK) | x [#5%, B
J5t x [BFE, %R x B, D)
LUHTE | x[ VY, wHE | <V, ] x[ LY, B
FE1E x [JETE, R | x (31, ] | x[FIE, AR x [FE1E,
THIET | x [T, RHE] | x (T, ] | x[ZH, K] | x[ T, LK)
HiHL x [H, &R | x[ B, FEE | x (B, 8K | x[(BH, AR | x[(BH, i)
f bR x [FRbR, ZHE) | x [9mbR, VERR) | x (bR, 83K | < U@bR, IR | x[(Fabk, i)
fEiA T x A, LR | x [H0A, PER) | x (A, 80K) | x [5A, IIAR] | x (A, i)

ZIZT, EOROEDODWTNDSERSIE 1 12725 2 &R0 OT, XU O D EKE HET
DMENRIRNEBZZ D T ENHRET. FRCRBEOEYBBEIC T, R 254 Y 3
2LV AHBICHEOHMZ KES LTLEY &, FHEORT 4 —~v U ZAEFELIKTE
HTCLEIHERICARY ET. 2 TEAGLZRHEFICEL TE THNEMHTNZ 52 L7, &
DX RBRL A A HERL720 ] &V FEEZBALET. UTORO L S oA A= TT.

AR (LA 5

x [, K] | x[#EE, K] | x[#%, EL]
B A x [BIRE, 2] < [JBE, WAR] | x[BE, ]
LVIUHTE | x [V, B | <[V, R ’ x[LY, i)
P 1E x [FETE, ZZHE] | x [ZE1E, R | xI A ] x [FE1E,
THIET | x [T, LR | x[Zh, ) | x [T, 8AR] | x[ T4, K]
HiHL x [, &R | x[HH, ) | x (B, 8K | x (B, [IIAR] | x (B, JEi)
il x [ImbR, ZHE) | x (fwBR, Vi) | < Rbs, 80K | x @R, (AR | x [fabR, i)
AT x A, LR | x DA, R | x (A, 80K) | x (A, IIR] | x[f0A, i)

ERALT BRI, EitaRTHES IPPar 2 ¥+ 208N H Y £9.
s (j,p)eJPPair < jEpIZHID B THZ ENTXS
LLTF A JPPair # vz ey ¢4

®a JOB= {#%, EE, Vb, J8IE IHET, "L, Wk, HidAn)
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H HIBE %
(m/IME)

LESESES

ftfEoks, jeJOB
PEOPLE = {7Zcjk, g, #vAR, LA, )
A0S, pe PEOPLE

(j,p)eJPPair< jEpPIZEIV Y CTHZLENTED

X, (], JPPair . :
i (JP) e thFE jaEAplcE YL STERHIE

X, =1, £5ThnirbiEx, =0L7%
cost,, (J, p) € JPPair L j2 A pIcElv 4 CTHHEDOa R K

jyukuren. , (j, p) € JPPair . "
iyukuren,,, (. p) H% | 2 A p 337 5 oo il

D, cost, xx,
i.p.(j. p)eIPPair o A O

X, =2, Vie (8%, BE VvIoATh, fR, (AR}

p.(j,p)ePPair
Mk BB TVoHTh ) Habr) MHAZA) 32 AxHI0 M TS,

> Xp,=LVje (%, IZHET, HIL

p,(j,p)edPPair
M) TTHHET) THHEL) 1T AZHI HTS

X, <3
J,(],p)edPPair

FANCIE, MR3DETHEHELEV L THIENTED

> jyukuren, xx,, >0

p,(j,p)eJPPair
BALFEO I AV T 4 —BAIZT2 > TUEWIT 72

xjpsl

(i, p), jel#% B}, p)ePPair

A, HETE S AR ST 5.

ET I TO L DI272 0 £7.
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jobassign3. smp

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 K");
Parameter jyukuren(index = JPPair, name = "RUEHEE");
sum(x[J,pl, (p, (J,p) <JPPair)) == 2,

3 == BN |3 == BT 1§ == TLUHTBY ||

3 == R 113 == AR
sum(x[J,pl, (p, (J,p) <JPPair)) == 1,

§ == RN || § == "IHETY || 3 == "HHILY

sum(x[Jj,pl, (3, (J,p)<JPPair)) <= 3;
sum (x[Jj,pl *jyukuren[]j,pl, (p, (j,p)<JPPair)) >= 0;

sum(x[3,p), (3, (3,p)<JPPair,j == "HEE" || j == "BERE")) <= 1;
Objective total cost(type = minimize, name = "fA=T A k"),

total cost = sum(costl[]j,pl*x[j,pl, (J,p, (J,p)<JPPair));

/) LR v 7 A
solve () ;
total cost.val.print();

x.val.print () ;

LR O Jrrair ISR [§,p] OXT ZANTIEWTR2WVWOT, AN7741%

FIUTFEWELF O L HI2E Py 7.
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.CsSV
3, p, RBREE, = X b
e, Veik, 3,1400
ek, gk, -2,520
Pek, IUA, 3,1410
Pk, M0, -4, 450
JEf 5, 228k, 5, 1800
JEf 5, #5AK, 3,1700
J§f 7, 1WA, -4,1050
JBf s, 3, 5,2300
LUTH, &k, 0,800
VTS R, 3,1500
LUFTD, IUA, 3,1500
VOIS, 10, -1, 600
FEVE, ZHHE, -3,500
U, R, -1, 600
FEIE, #5K,1,1000
4, ML, 2,1200
THAET, 2R, 1,800
TR, PR, -1, 600
THEET, 89K, 3,1200
THEET, 1A, 1, 800
H L, &, -1, 600
B L, g, -1, 600
HHL,#&K,1,800
HHiL, A&, 0,700
B, ¥#a,2,1300
fabR, 2, 2,1200
farbr, EHE, -2, 500
bR, 5K, 2, 1200
fbr, LA, -3, 500
bR, W0, 4,1300
AAH, TRE,5,1500
A, VEfE, -2,1000

F, $5AR,0,1200
A, IUA, 1,1200
AA, P11, 5,1500

o

HEHFHFH

DSTSISI
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FLZOETNVEHFIFLREME Y VN wesp ZHWVAGEEIZIFTETAELUTO L D ICEET
LUMENRH Y FT.

jobassign4.smp

"wesp"; // FRIEIZ wesp ZHWAIEE
10;// HEEMOZE

options.method

options.maxtim

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 L")
Parameter jyukuren(index = JPPair,name = "ZHE™)
sum(x[J,pl, (p, (J,p)<JPPair)) == 2,
— “BEEY | ) == "EE" |
== LUITBY ] 3 == RERT 11§ == "HEART;

// wcsp FiH DBEE selection
selection (x[J,pl, (p, (J,p)<JPPair)),
P u%‘é@au | j J— ":\&%"C" | j —— "EH:I[L/";

sum (x[J,pl, (3, (§,p)<JPPair)) <= 3;
sum(x[J,pl*jyukuren(j,pl, (p, (J,p)<JPPair)) >= 0;
sum(x[3,pl, (3, (3,p) <JPPair,j == "F&K" || j ==

E[

BE")) <= 1;

Objective total cost(type = minimize,name = "fA= X k")

total_cost = sum(cost[j,pl*x[J,p], (J,p, (J,p)<JPPair));

// VLFHIIR 7 e 75 A
solve () ;

total cost.val.print();

x.val.print () ;

RBUEL 2284 R 2 g < BRO RT3 2506 & LT ER TR LEEFEZR L TAT
Ta.
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2.13.4 fERECERE
ZITE, PR AERET AN EIRETHMEAEIRY B ET. koplEEE L ET.

(BIRE) Mk 2 Ao & Z 1T DM ERE L ET. fiik & L CRARFOINAN %
RET. 2FED, KETOKELWZEFDOBREDOZ T ANEEZZET L7200, =V TO
B ANBEEETDLIDOTIIRL, KBV TOMETEELE I AA—TET XL, #lxT
Migk 1 A=Y 7T A, B, C 2HYTH L XL, Mgk 1 OFEICETAHIMNIT A, B,
C ODAEFHAETIIRLS, A, B, C ZUTDOENETNDANEE I AA—TEIXI N EN)
TRV ET. UL, B T CRIFHZERP/EIY X RNETLELTEZ
HZEEBEWLET. MEEZLITICEIELET.

s BORFONEEZZET D (H72 5 Hus 2 FRFHICINAE L)

o BRI ZITANEELFF>TWD

o KU TR T ORI KHS DT B

¢ RELEA—N"—T 2583 T 232 P2 2T 3 AXTRIETLZ L
NTED

o fERAEBETDIITT A RBEILND

o R ORI 7 A TH D

o HiliX 5 X 5 ®» 25 HETHD

IO, FEBiRa AN EEREX A NOfERIMET D KO BRERSGTARE L
e LET.
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ULZEEZRT, UTOXCERMET 22N TEET. HL M ITREREHE LET.

PN = {1 7}
a s DL
= {1 ... 25}
HilkOEES
0-1 %% X,iel

Mkl 28R T 572 51F =1, 5T
BN BIEX =0&72%

sy jed TYT ICHLTOBBAK 0 ... 3
dien e

DiEE L 2%
- dist,,iel, je MR i 70 MU | £ COBE AlEIEE
E
B4 b 2 HAAREAZET VN TRD D
num; il | CRAT D BRABEK
capy, MisZ 1 BT AND Z L DTE DA
cost, fa% 1 O =2 A k
Y costx, +
H B %L i

G/ ME) "y, mindist; +M (1-x),i)
i

= S NRY AV

HFRIL TEHIRII R FOMBRICNESIND] L) e s, THFROINFIIIFEERH D,
3ANETIEHAROBBENRBEOOLND] L) T LTI, ZhiL wese FFHOBEETH D
argmin AR NWD Z LIZE > T1OOHIKRNTREAT L2 LN TEET. ZHUITERICE
TV THERZ LT &,

SENTEBICEA L TUE T 7 A AN T — 2 2 52 THET.ET VMBI TO L 51270 F
7.
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FacilitylLocationl.smp

/] e DEE
Set I;
Element 1i(set = I);
// HUDES
Set J;
Element Jj(set = J);
IntegerVariable x(index = i,type = binary,name = "x");
Set S = "0 3" /) BEREBHORE
DiscreteVariable y(dom = S,index = j,name = "y");
// dist IZETANTEHET D
Parameter dist (index = (i,7j),name = "dist");
/] FEBITLL T OEEE AT 5
Parameter pos_xi(index = i,name = "pos xi");
Parameter pos_xj(index = j,name = "pos xj");
Parameter pos_yi(index = i,name = "pos yi");
Parameter pos_yj(index = j,name = "pos yj");
// BEREIXEREERE A B 2 D
dist[i,]J] = sqgrt(pow((pos xi[i] - pos xj[]j]),2)

+pow ((pos_yili] - pos_yjl[31),2));

Parameter num(index = j,name = "num");
Parameter n(index = (i,Jj),name = "n")
Parameter capa (index = i,name = "capa")
Parameter cost (index = i,name = "cost");
Parameter M;
M = 100;
// FEER DI BRI Sy DT DFHE
n[i,j] = capali] - num[j];
Objective total cost(type = minimize);
total cost = sum(costl[i ] x[i],1) +
sum(y[J]*min(dist[i,J]+ M*(1 - x[i]),1),]);
// fRE, EIEA vy 2OV TORR
nlargmin((l1 - x[i])*M + dist[i,3],1),3] + y[3j]l >= 0O;
options.maxtim = 5;
options.method = “wcsp”;

solve () ;
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LIFRDS esv BRADAT 7 7 AV TH. fiagCB LT LI L To MO 7 7 A L& H

ETO0ENRHY E7.

capa cost.csv

i,pos_xi,pos_yi,capa,cost
1,13,18,6,24

2,14,4,9,20

3,19,15,7,41

4,3,10,5,13

5,18,11,7,23

6,7,5,10,18

7,6,1,7,20

num.csv
pos_xj,pos_yJj,num

’ ;3
’ , 6

14 14 14
14 14 14

3,
1,0,
2,0,
3,0
4,0
5,0,
6,5
7,5
8,5
9,5

o o1 O
w 3

14 14

~
o o1~

14 14

14 14

~
}—‘}—‘U‘IO!\)}—‘}—‘U‘IO

U O~
~

,12
3

10,5,20,4
11,10,0,5
12,10,5,9
13,10,10,2
14,10,15,1
15,10,20,11
16,15,0,3
17,15,5,4
18,15,10,5
19,15,15,9
20,15,20,1
21,20,0,5
22,20,5,7
23,20,10,8
24,20,15,2
25,20,20,11
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ZD LI,

WCSP KA DR AE H 5 LFHEZR KA T O BICRR T 25803 H 0 4.

WIZZORET TERFOGRET 10.5 LLEREEN D 2T 10 il E TULMFI R &

WO RIKIZFER T H 2 L AEXTHET.
WL ENTEET.
DEIITRHET D ENTEET.

ZiE wesp FlD count BEERAE AWILILE HIZE
COBELEOMRNEDT ) T HHETLHL VI L z 2MATUTF
(FacilityLocation2.smp &)

IntegerVariable z (index =
selection(z[i,3]1,1);
Element ii(set = I);

i,jl*z[1

semiHardConstraint () ;

sum (dist [ ,J31,1)

count ( 10.5 <= z[1

(i,3),

<= min(dist[ii,jl+

»jl*distli,J],

type = binary);

(1 - x[ii])*M,11);

(i,3)) <= 10;

Z Z T semiHardConstraint ZHW/=®

XA — 10 HIEBLUINTB S E Lo =54

(2 [722~< 10 HUIBLINT) &WD 2L &RBLT 572D TT.
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2.14 “RENYRE (SAMPLESYWIEE 2.prj ZR)

TRENRYIBE & 1X, 1957 4F Koopmans & Beckmann ([ZXVDEBRINTZ, BRIEEN K
NERDEMBETT. 22Tl vi3 KWEASINT Vector/Matrix 7 7 ADKLEH]
WTC, ROFIEZEZTHET.

(i)

TH 1, .., 5 2K 1, .., VICRETDIZLEBXET. LEL, £ THEMT
OYE ks 2, MEREOT7 n—&, BIUOFHIKEOERHES, UToX5IC
26 TWbELET.

KTHO70— £ Hudak i o> R e

1 2 3 4 5 I II1 III 1IV v
1 0 15 12 8 7 I 0 4 7 o 10
2115 0 14 2 4 II 4 0 2 5 4
312 14 o 6 6 |1II|7 2 0 8 7
418 2 6 o0 11| 1v]|e6e 5 8 0 12
5 7 4 9 11 0] \Y% 10 4 7 12 0

WEOEEAA M2 (Tr—) x () THEXDLE, IkbIaAARRPNLRVE
BEERDRI V.

oM, THEO7e—1751% F(f,;), #XHOERT51Z D(d,) 75,

g;'anZ fi5 Do (1)
i
ERBIENES. Z2°C, S, 1 N ko@EhEE ( ZofETiEn=5) <7
ZIT, B eSS, TR, RDIDBREE X,

Xik:{ 1 if g(i) =k

0 otherwise.

EZRICRONXNITE] X 205 28T, ()22 dyg),;, 13+

.
(d¢(i>¢(1)): XDX

ERTEeNRTEET.
FoT@iE, kOXS RELGIRMBEICEXMZ D2 LN TEET.
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min F -(x D XT) (=Z fi,jd¢(i)¢(1)j
1]

st Y X =1, k=12..,n,

D % =1,i=12..,n,
k

X, ={0,1}, i,k=12,...,n.

PlEXDy, Evbidko L5z £9.

HAEIBEE (m/IMb)

LESESES

Fac

Loc

F, i, jeFac
D,,.mneloc
X,., 1€ Fac,me Loc
Fe(XDXT)

Xe=e

XTe=e

THOEE
X DES

& LMo 7 mn—

& it XTRT 0D e

THi X mIciET 5854 1
FNLIANT 0

o [THER T L OO

eIX a1 DT Fv
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ERAL L2 R % SIMPLE TR 5L FO L H 12 £

QAP. smp
/] A ERT

Set Fac, Loc;

Element 1i(set=Fac),]j (set=Fac),m(set=Loc),n(set=Loc);

)] NG A
Matrix F((i,3)),D((m,n));

S ¢

IntegerVariable x(index=(1i,m),type=binary);
Matrix X((i,m));

X[i,m] = x[i,m];// ZEETINIGEED D

// HEIEREE

Objective total cost(type=minimize);

total cost = inprod(F,X*D*trans (X))

/7 RIS

X*ones (Loc) == ones (Fac);

trans (X) *ones (Fac) == ones (Loc) ;

options.method = “wcsp”;

options.maxtim = 10;

solve () ;

simple printf (“L¥; %d ZHIX %s (ZHALET H¥n”,i,m,X[1i,m].val ==1);

V12 £ TO SIMPLE Ti, Z®HHMIEKE

total cost = sum(f[i,jl*d[k,11*x[i,k]l*x[],1], (i,3,k,1));

LRI LFET. Vector/Matrix 7 7 ALY, LVRICEBTELZ ERNbD £9.
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VLTH csv BRODATT 7 7 A LTI

F.csv D.csv
F,1,2,3,4,5 D,I,II,III,IV,V
1,0,15,12,8,7 1,0,4,7,6,10
2,15,0,14,2,4 11,4,0,2,5,4
3,12,14,0,6,6 111,7,2,0,8,7
4,8,2,6,0,11 Iv,6,5,8,0,12
5,7,4,6,11,0 v,10,4,7,12,0

ZDOETNEETTDHERD LD BRERPGELNET.

T3 1 #HX 11 [ChLET D
T2 21X v IZEET D
T3 2K 111 IZRET S
T35 4 #HUX 1V ITRLET D
T35 # X 1 IZRET D
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2.15 FEFHERIE (SAMPLESYSIELE 2.prj ZBR)

frtEfE S LT OBE T, BAZMEA L TEELIT> TS THEM, AZEERHO
FeEMAEANT HMEEE L ET.

(f]78)

BAZEAL TEEZIT>TWVDH L5 L0, BEEEHOREROLAZEHE L TV
EY. LR LZOBE, BALLARy NENLAFEEOEIORMN, BESNDHT T
DA TENFEZ LRSI A, 0B, BAZEET D ARy MEIEMS
FRD 3 2L LET. ARy MEHTTOT, FFABIZIEAT I ELE T2 LR
FEETY. 722 L, FRFEICE W THT 1 DOfEMmZ B R L CHEA L2 TR 8 A.

P 1 2 3
H 18] (kwh) 5 10 | 20
BRSO A~ |10 | 20 | 30

o, BB AT LM E R 05 ERIT, ITO 6 FiHE LET. BEHRZEAL
E9L, UTOXSRERNRENBGEONLbDOE LET.

3 Eank 1 2 3 4 5 6
H 718 77 (kWh) 5 6 8 10 |15 |20
AR b 100 | 120 | 150 | 160 | 280 | 300

BEZl t = 1,...,24 COVWTENFETH D, BUTOLICEZLATVWLI LD L
LEY. ARy MEAEA= A b EFEBEREAa R boMz/Mud 2 &5 7%, FEEEO
BAFELBLOAR Y bEHOWMATTIEZRDTFS .

t 1314|1516 |17 |18 |19|20 (21|22 |23 |24

D, |52 |47 | 40| 35|42 |50 |48|40|30|20 |15 |12

ZOMEOEAEE, UTDX 22 £7.
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0-1 I

HEIBE%E (e IME)

il

{68

Product
Dynamo

Time

costS,, i< Product

costP,,  j € Dynamo

p,, 1€ Product

d;, JeDynamo

D, teTime

u;, 1eProduct, teTime

X., Je€ Dynamo

i

D costS; xu' + > costP, x
it j

> u'=1, vt eTime

mtaX{Dt _Zi: P; X uit}

Squxxj
]

A P A R D B AR R
bl DOa X b
FIERICH T LHAA
A b
Frsn O BRALR M &H 72
DHJIE )

% JE FERE O AL R & 72
Do )E

B 2L o )EE

FREL Z LA RERIC D
WC, AT 26T,
FIA L2 siXo
FIERICEAL T, AT
H7eb1E 1, LN siX
0

Bk (AR Y NE D
AREFEEE AN ARDFN)
Dix/IME

B REZNT I 1T D psdh D ff
X1 >0k
TRTORFZNZIBNT, B
AL7EARy NEHEA
FHEO W E S O
BHHEZ ERIS 720 E
AR




ERALDRA b e LELTE, T XTORFZNC

o, Wz 2L
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BIF5EH ORI EEHFZICET HHH
R DD TR, BENCET 5 max B A2 AW TERRT L E812H

DEI. FO

7o DK TR Y VS wesp Z W THELS X<, SIMPLE TIEBL T O L D IR L £ 9. 72 385,
max BAFUZBEI L E L CiE, BB A7 L Numerical Optimizer/SIMPLE ~ == 7 /L@DFlik

bHOETIEFIW.

FPP.smp

/] FERES

Set Product;

Element 1i(set=Product);
/] WEAEE

Set Time;

Element t(set=Time) ;
g

Set Dynamo;

Element j (set=Dynamo) ;

/) AR

// AP D BALRFR H 72 W D= A b
Parameter costS (name="costS",
/] BFEEEICKTLHEAT A b

Parameter costP (name="costP",

// W

// B OBALRE HT- Y O E
Parameter p(name="p", index=i);
/] FHFEEREOBALRR & T7- W O IFE

Parameter g (name="q", index=7j);

/) WS DL OB E

Parameter D (name="D", index=t);

S ¢
/) BRI &I, EomEmaRIAT 20

/) EDOFEEHEEZENT DD

IntegerVariable x (name="F&®&EH",

index=1i);

index=7j);

IntegerVariable u(name="pfh”, index=(i,t),

index=j, type=binary);

type=binary) ;
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// BB (o= 2 b Dae/IMb)

Objective cost (name="#8=2 A h", type=minimize);

cost = sum(costS[i]l*uli,t], (i,t)) + sum(costP[jl*x[j]1, J):

// I

// SRERICB T HEMOMERIE 1 2O

selection(ufi,t], 1),

/] TRTOFLNZBNT, BALTZARNy MEHEBFRBEOHEHOFN
// BHFEZ LEIL RV EWNIT R0

max (D[t] - sum(p[il*uli,t], i), t) <= sum(qg[3]*x[j], 3I);

/BRI RIRRER] DR E

options.maxtim = 5;

i

solve () ;

// FEEROHT
cost.val.print();
x.val.print () ;

u.val.print();

T—H 774 (dat X)) IZLLTFO X O 7.

data.dat
costS = [1] 10 [2] 20 [3] 30;
costP = [1] 100 [2] 120 [3] 150 [4] 160 [5] 280 [6] 300;

Il
N
(@)

[2] 10 [3] 20;
[2] 6 [3] 8 [4] 10 [5] 15 [6] 20;

Q
Il
i
(€}

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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U VR N N VOV N VU VA S VU

VA VN VA U U N VO O S

— — /= —/ o/ o/ o/ o/

T S VT VS

DETNEZIATT D&, LUFO &9 RIENF O, FEKOEANT ikl X OE OWEATTIE

WREVELL.

-
—

— = o/ = o/ o/
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2.16 B/P_RRE (SAMPLESYHIELE 2.prj ZMR)

/N TR, B Lol TR KR S D AR ZRRBETY. Z OREO R E 72
BlE LTiE, fROYTIORHY £3. BRICEIVEONLT =2 2E7 VHlIFRICY T E
BMEHEL TS ZE2EXET. 7208, MRICHBAAIZEBNTT—Z LET A OMITITRE
ZNFEELTLENET. Zok, IBEHRICETDRED FMEi/MNIT 5] L) K
A LR RVIFBIZY TEO LD T2 &R/ RMEL 0 £

(f31l7)

A SN, EREBIS t BEDO y EWOEEZFHIIT S LV ) EREITVELE. 20
MREFLDDLE, TOROLICRVELE., A SAMTZORRETE Yy FLZE D
%, ft)=at’ +bt+c &) TKEKEF MY TIEDHHND Z LICRfFEE L,
Z T, K TOT —HELE T ANLEDLNDMEE DREED " FRD /NI 72
5E91Ca,b,cEHEELTTIL.

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

ZOBIEIZEBNT, BEERDLOEFMET D a,b,c ® 3 OTT. F7z, HHFHHFFAL TO
F—aEYt) LEFANLELNAE f (1) & oz at® +bt+c—y(t) 7220 £, ko,

FRHAIRFZNS DWW TRRZED TR E KD, TOMME & 5 2 L TR/MET 2 ARIBEEARH O £



UbkDZ Lk,

ZOBIEIIRO X S ICERIETEET.
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8K a 2 ROEDEHK
b 1 R OEDRHK
c EEIA
HISBEEC 05244+ 0,50+ ¢ —1.22470)2 + (1.0%a+1.0b+ ¢ —0.87334)?
epie) 4+ (L.5%a+1.5b +c—0.99577)2 + (2.0a + 2.0b + ¢ —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)"
+(4.5°a+4.5b+c—8.14697)* + (5.0°a +5.0b + ¢ —10.50759)°
K RHAIRSZC 3515 5 #5500 — Fefn
ZZT, ZOfER%E sIMPLE T H LRETICFRIBT S RO L O £

leastsquarel.smp

/I EBOEF

Variable a (name=" 2 RDOIEDZRE") ;
Variable b (name="1RDIEDZRE") ;

Variable c (name="E#HE") ;
[ /RFED " FFID E/IME

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.
.34215

+ o+ o+ o+ o+ o+ o+ o+

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+1.
5*a+1.
O*at+2.
5*%a+2.
0*a+3.
5*a+3.
O*a+4.
5*a+4.

O*a+5.

0*b+c-1

5*b+c-2.
.22933

0*b+c-3

5*b+c-4.
0*b+c-6.
5*b+c-8.
0*b+c-10.50759)

/I RIEUAER T D

solve () ;

a.val.print();

b.val.print();

c.val.print () ;

*

87334
99577

*

*

*

44744
13509
14697

*

)
)
)
12172) *
)
)
)
)

*

(
(
(
(
*(
(
(
(
*

1
1
2
2
3.
3
4
4

L.0*1.
.5*1
L0*2.
.5%2
0*3.
.5*3
.0%4.
.5%4

O*a+1.
.5*a+l
O*a+2.
.5*%a+2
O*a+3.
.5*%a+3
O*a+4.

.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.
O*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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THTIE, RS FREIT O KO RGBAEETNT 7 A VDEEIZKRERFMA 1> TLEND
R TIEH Y FHA. £ T, SIMPLE ORFRZ 4D LERA REIERBRICKHETE 5 L O ITE
XMEpSRE L& ET.

F7, HHFHUREL £ TOT—2HY{H) EETANLELNLME f(T) L oiRZELe(t) & RT
ZLICLET. T5E, LiFroEasbelt)=at’ +bt+c—y(t) LAV EF. chky, H
BT e(t)’ & t IKoWTRA L 5- b DL EXET. SIMPLE 23 THE, Expression %
A2zt TcHXErESTEET. LoT, e(t) # Expression Tililh 3§52 & TET LT
7TANE LRRLOICTEET. £2, Z®MERD LT OV T HBHRHOES 2 H
AT25HZETsum () Z AWHICFER TE E7. K&, KFHRZ ¢ 1282 y(t) OfEixE
BEET LT 7 A NVICHRIBT 2D TIERL csv 77 AN E 252 LI LET.

UEDZ &b, ROEIITERL LB TZENTEET.

H4H ObserveTime ={0.5,1.0,1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0}
BLRAIREE OEE
2 a 2 IR DIEDOIREL
b 1 ROHEDHREL
c TEHH
EH y(t),t € ObserveTime {5371 WiabSTpReY =il LR
AR %
HIR > oe®)’= > (at’+bt+c-y(t))?

=
(Fe/Mb) teObserveTime teObserveTime

FBIEZNZ 1T D RAZED 3N
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ZORER%E SIMPLE TRl $ 2 LIRD K SR Y, FLITLDHDITHPHAEREH S 51
R 0b ol THET.
leastsquare2. smp
/ /BRI O D ES

Set ObserveTime;

Element t (set=0ObserveTime) ;

[/ BREZ T A =2 & LTHES
Parameter y(index=t);

/I EBOESF

Variable a (name=" 2 RDIADLREL") ;
Variable b (name="1KRDOIEDLRE") ;
Variable c (name="/EKIHE");

/ /7% Expression # HHWTHRIT D
Expression e (index=t);
e[t]=a*t*t+b*t+c-y[t];

/ [RAFED RO I/ IME

Objective err (type=minimize);
err=sum(e[t]*e[t], t);
//RIFLUTRERZH T2

solve () ;

a.val.print();

b.val.print();

c.val.print () ;

BB, ETIEIABIIEROLI TR csvy 77 ANV EHE 2 FT.

data leastsquare2.csv

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

(@)

g b w w NN
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OEFAEEGT DL, R

2IRDOIEDIEH=0.644402
1 ROIEDIRE=-1.47656
EHTE=1.76057

LW ERNEINET. oz Lnn, f(t)=0.644402t7-1.47656t +1.76057 &\ H kA
BETVRHEE CE -2 L2y £9.
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2.17 R—+7x ) A EELRIE (SAMPLESYHIEE 2.prj BR))

ZIZTIE, A= b7 VAR EZHINRBRO AT AetE s L TR L oHE W5
Ay VEFLOHEZRLET. BERICIER— 7+ VA0 H 72 6T ROLEE O KX
X (VA7) ZHETHNTAZZLICL, Thai/Mbd 5 L9 &R # RO FET.

(f]78)
L, 2 IR DR RDOY TN 20 I BT ORDO LS IHE6 TS L LET.

0.25

—o— A1 |
—m- A2

1
E 005 \\;if
0

12 3 4 5 6 7 8 9 10 13 14 15 16 17 18

HoIL

ZOWIEEROY TN EFANTHR— N7 4 U A DOIGRRDO /N L 70 DGRy %
KOFET. 2L, TBREVIITERNWEDOE L, £AR— M7 3 U A OINEEROHHE
oA kEELET.
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ZOMEEZERET D EUTOL TR £

ZH

HArBI% (e ME)

il

{68

Asset ={1, 2}

Sample={1,2,3,...,20}

tj’

i

teSample

r, /|Sample|

, ] € Asset

X;, ] € Asset

> dev?/|Sample]
teSample

dev,= > r,x,—rp

jeAsset

, Vt € Sample

= X

jeAsset

X; >0, V] € Asset

> ox =1

jeAsset

rp=>0

t € Sample, j € Asset

EHOES
YT ILDOES

Yo7tz

B DM | DI

FEI | ORI

BN j DR R
W b7 Y A B A B IR
WROLE () R7)

H$ o7tz
S

BT L FHNED

R— b7 % U A ORI

FHAHIF (2258 0 ZK1E)

FHALERORBFIL 1
F— b7 U A5 2 5 I
WwRIT 0 Uk

Z ORMBEITE BN —

RTH Y HFIATETHIE T O T RETEMEICZR Y £



ERAL L2 R % SIMPLE TRk 5L FO L H 124 £,
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portfoliol.smp
/] HBhH ERTE
Set Asset (name="#i\") ;

Element j(set=Asset);
Set Sample (name=""H27 /L") ;
Element t(set=Sample);

/] INTA—Z
Parameter r (name="IYZ&F", index=(t,7));

Parameter rb (name=""E¥JIEZHR", index=7);

rb[j] = sum(r[t,3],t)/Sample.card();// Sample.card() :

LES

/] EE
Variable x(name="#H A", index=7);

// K

Expression rpb (name="#FFINIEFE") ;

rpb = sum(rb[Jj]*x[3],7);

Expression dev (name="{f#2", index=t);

dev([t] = sum(r[t,Jj]1*x[j],]J)-rpb;

// BB
Objective V(name="YZX7");
V = sum(dev([t]*dev[t],t)/Sample.card();

// I

x[j] >= 0.0;
sum(x[j],3) == 1.0;
rpb >= 0.0;

AEN.

solve () ;

// W
V.val.print();
rpb.val.print () ;

x.val.print ();

& Sample @D
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T—=27 740 (dat B ) FLATFO L S22 0 £
data.dat

AR =

[ 1,1] 0.0000 [ 1,2] 0.100
[ 2,1] 0.0162 [ 2,2] 0.161
[ 3,1] 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] 0.11le6
[16,1] -0.0485 [16,2] 0.052
[17,1] -0.0419 [17,2] 0.008
[18,1] -0.0307 [18,2] 0.003
[19,1] -0.0162 [19,2] 0.039
[20,1] 0.0000 [20,2] 0.100

’

COETNEEITTHLEUTOL ) RERGEONET.

Y A27=0.000951734

MRN8 %=0.0199126
FHALEZ[11=0.800874
FLAFE3 [21=0.199126




Vector/Matrix Z{#Hf L7~ SIMPLE EF /L
Z Z T, Vector/Matrix 7 J ADRE -7 FTF VEENLET.
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portfolio2.smp
Set Asset (name="#4f1"), Sample (name="% 7 /L7);

Element j(set=Asset), t(set=Sample);

/] INT A—=ZATH], X7 Fv

Matrix R (name="IX{&*%”, (Sample,Asset)),Rbar ((Sample,Asset));
Vector r (Asset);

r[j] = inprod(ones (Sample),R.col(j))/Sample.card();
Rbar([t,3j] = RI[t,J] — r[J];

/] B, BB v

Variable x (name="#ALL#”, index=7) ;

Vector xv (Asset),

dev (Sample) ; // fRAENZ FL

xv (] = x[31:// B x X7 MV xv ICGEOIALT

dev = Rbar*xv;

Expression rpb (name="HFHINIE3R") ;

rpb = inprod(r,xv);

Objective V(name="U A 7”, type=minimize) ;

V = inprod(dev,dev)/Sample.card();

xv >= 0.0;

inprod (ones (Asset),xv) == 1.0;
rpb >= 0.0;
solve () ;

V.val.print () ;
rpb.val.print () ;

x.val.print () ;

FEATRFICIE, AT =277 A NVEE2ET.
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2.18 P RT 4 v 7 [ERET N (SAMPLESYHIRELE 2.prj BR)

ARETE, a VAT 4 vy ZRFETIMIKB/3T A—=2WEF L%, 7 A OB E % Flc
G AN
WaLET.

(f5117)
RILT7¥AROD Iris setosa & Iris versicolor (IZEAL T, B DOEZ, 23< DIE,
DRSS, {EROIEICET 2% %250 HOT —FBHFEETDH. b0 4 SEFHHAERK
L LT, Iris setosa & Iris versicolor ZHBIT DLV AT 0 v/ EIFET
VRS X

ZOMEOESEIFTRO & 512720 £

A | P TN
J GRES & 5=y

A di;, iel,jeld S5 — &
ki, iel T Y A DR

(0:Iris setosa,

1:Iris versicolor)

K a0

a, Jel
HEE L7VwRT A —H

X, iel (FRIZR
[xi :aO+Zajdij}
i

SREEE (. kix; —log(1+exp(X;
HOBE (BRE) Z( (1+exp(x))) i
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VoI VEGOERI eI, rYAT 4y Z7BEL(%) 1T, UTFokSaTHbT
EMTEET.

L(X-): eXp(Xi)
Y 1vexp(x)

EELXIE, X =a0+) ad, TRbShsboL LET.
j
RIZ, BV AT 4 v 7 B ERGZ a0,a; O~ A =S HEETEORNZITOET. HRT

—HETIHTHLELO LEEZER, ThADKRKERDL LS a0,a; k%7, QL HAY

B f %
f=TTL00" (2-L0x)

TEHL, IhakKMeToMELZEX 528128V, a0,a; OHEEZITOET.

7ed5, ZOEE T HNBEROENEM -0, BRI f ok LCHE L o f

f =log f
= > (ki log L(x) +@—k)log (1- L(x)))

B exp(x:) B 1
B Z[ki log 1+exp(x,) +(d—k)log 1+ exp(xi)j

1
_ Z[ki log (exp(x;)) + log mj

=37 (kx —log (1+exp(x,)))

THHBERZEX B L TH TR WIEEEZFIH LT, x5 L e 2 EDE X i x
ZATWET.

UL B ERILOFHA & 720 £

WIZ, TYRAOFHRT —Z T, 2t [5] OXERICH AT —4F (Iris setosa, Iris
versicolor, %450 f#) ZfEHLET.

HARRCE, UTOX S22 2 D csv 77 A Va2 B LET.
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(csv BT 71/ ;data.csv)

(FEBE DR %) (FEEDHEX)
T —%, B0k 34,5.5,4.2,1.4,0 70,5.6,2.5,3.9,1.1
S, WL O, EFROK 35,4.9,3.1,1.5,0 71,5.9,3.2,4.8,1.8
S, fEFRDOIE 36,5,3.2,1.2,0.2 72,6.1,2.8,4,1.3
1,5.1,3.5,1.4,0.2 37,5.5,3.5,1.3,0 73,6.3,2.5,4.9,1.5
2,4.9,3,1.4,0.2 38,4.9,3.6,1.4,0 74,6.1,2.8,4.7,1.2
3,4.7,3.2,1.3,0.2 39,4.4,3,1.3,0.2 75,6.4,2.9,4.3,1.3
4,4.6,3.1,1.5,0.2 40,5.1,3.4,1.5,0 76,6.6,3,4.4,1.4
5,5,3.6,1.4,0.2 41,5,3.5,1.3,0.3 77,6.8,2.8,4.8,1.4
6,5.4,3.9,1.7,0.4 42,4.5,2.3,1.3,0 78,6.7,3,5,1.7
7,4.6,3.4,1.4,0.3 43,4.4,3.2,1.3,0 79,6,2.9,4.5,1.5
8,5,3.4,1.5,0.2 44,5,3.5,1.6,0.6 80,5.7,2.6,3.5,1
9,4.4,2.9,1.4,0.2 45,5.1,3.8,1.9,0 81,5.5,2.4,3.8,1.1
10,4.9,3.1,1.5,0.1 46,4.8,3,1.4,0.3 82,5.5,2.4,3.7,1
11,5.4,3.7,1.5,0.2 47,5.1,3.8,1.6,0 83,5.8,2.7,3.9,1.2
12,4.8,3.4,1.6,0.2 48,4.6,3.2,1.4,0 84,6,2.7,5.1,1.6
13,4.8,3,1.4,0.1 49,5.3,3.7,1.5,0 85,5.4,3,4.5,1.5
14,4.3,3,1.1,0.1 50,5,3.3,1.4,0.2 86,6,3.4,4.5,1.6
15,5.8,4,1.2,0.2 51,7,3.2,4.7,1.4 87,6.7,3.1,4.7,1.5
16,5.7,4.4,1.5,0.4 52,6.4,3.2,4.5,1 88,6.3,2.3,4.4,1.3
17,5.4,3.9,1.3,0.4 53,6.9,3.1,4.9,1 89,5.6,3,4.1,1.3
18,5.1,3.5,1.4,0.3 54,5.5,2.3,4,1.3 90,5.5,2.5,4,1.3
19,5.7,3.8,1.7,0.3 55,6.5,2.8,4.6,1 91,5.5,2.6,4.4,1.2
20,5.1,3.8,1.5,0.3 56,5.7,2.8,4.5,1 92,6.1,3,4.6,1.4
21,5.4,3.4,1.7,0.2 57,6.3,3.3,4.7,1 93,5.8,2.6,4,1.2
22,5.1,3.7,1.5,0.4 58,4.9,2.4,3.3,1 94,5,2.3,3.3,1
23,4.6,3.6,1,0.2 59,6.6,2.9,4.6,1 95,5.6,2.7,4.2,1.3
24,5.1,3.3,1.7,0.5 60,5.2,2.7,3.9,1 96,5.7,3,4.2,1.2
25,4.8,3.4,1.9,0.2 61,5,2,3.5,1 97,5.7,2.9,4.2,1.3
26,5,3,1.6,0.2 62,5.9,3,4.2,1.5 98,6.2,2.9,4.3,1.3
27,5,3.4,1.6,0.4 63,6,2.2,4,1 99,5.1,2.5,3,1.1
28,5.2,3.5,1.5,0.2 64,6.1,2.9,4.7,1. 100,5.7,2.8,4.1,1.3
29,5.2,3.4,1.4,0.2 65,5.6,2.9,3.6,1.
30,4.7,3.2,1.6,0.2 66,6.7,3.1,4.4,1.
31,4.8,3.1,1.6,0.2 67,5.6,3,4.5,1.5
32,5.4,3.4,1.5,0.4 68,5.8,2.7,4.1,1
33,5.2,4.1,1.5,0.1 69,6.2,2.2,4.5,1.
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(csv B 7 71 /v ; kind.csv) (EEBDfix) (FREtDfEX)
i, FEHH 34,1 68,0
1,1 35,1 69,0
2,1 36,1 70,0
3,1 37,1 71,0
4,1 38,1 72,0
5,1 39,1 73,0
6,1 40,1 74,0
7,1 41,1 75,0
8,1 42,1 76,0
9,1 43,1 77,0
10,1 44,1 78,0
11,1 45,1 79,0
12,1 46,1 80,0
13,1 47,1 81,0
14,1 48,1 82,0
15,1 49,1 83,0
16,1 50,1 84,0
17,1 51,0 85,0
18,1 52,0 86,0
19,1 53,0 87,0
20,1 54,0 88,0
21,1 55,0 89,0
22,1 56,0 90,0
23,1 57,0 91,0
24,1 58,0 92,0
25,1 59,0 93,0
26,1 60,0 94,0
27,1 61,0 95,0
28,1 62,0 96,0
29,1 63,0 97,0
30,1 64,0 98,0
31,1 65,0 99,0
32,1 66,0 100,0
33,1 67,0
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PlE%% &2 sIMPLE Citid 95 &, LT LS b £,

LogisticRegression.smp

/] TS

Set I (name="H" 27 I/NELE"); Element i (set=I);
/] AEBEE

Set J(name="itHZHEA"); Element j(set=J);
/] T—H

Parameter d(name="&l#|7—#", index=(i,j));
/] T A DO

// 0 : Iris setosa, 1 : Iris versicolor

Parameter k(name="FfH%H", index=i);
/] WEELTLWART A =X

Variable a(name="a", index=7j);
Variable a0 (name="al0");

// TS

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

x[i] == a0 + sum(alj] * dli,3]1, 3);

// REBOLE (B89BE%0
Objective f (name="XI#LE", type=maximize);
f = sum(k[i]*x[1] - log(l+exp(x[i]l)), 1i);

EN;

solve () ;

/] FEROIEAER T
al.val.print();

a.val.print();

COETNEETTDHE, UTFOX SRR FohEd.

a0=-3.80539
al"NL DEE"]1=6.94731
al"< DIE"1=6.08239
al["fEFDOES"]1=-14.0887
a["fEFFDIE"1=-19.5508

[

*1 = [3]

4
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2.19 14—V FA—T7HEWME (SAMPLESYHIRELE 3.prj ZH)

A =)V RA—7 &%, ERBIMORDF]E 0 %2 b SEHESFICONT, FlEY &ERBIOM
BAA M 7o dhAR Gioesh : FlE1 0, B (DRI o2 20 nET. 22T, ZoFIEY A
ARy hb— b (BRFRPORERO & AR E TRASNDEEILLNDLEF D L) ThHY
BEMRELET. B, 4=V FH—TORRIZITNEAS — B O =230 ofhfR) Lifif—

(EF#D@%@)%@D R IXEMER L0 b REMEMOIEINEL 2D L EERL,
BFIIHEHEMN L0 bERHEFOIZ) MK D ZEE2BEHRL TV ET.

DUTOFETIE, EBEOBMIELGARY M— ME#HET HMEEE Z, OWTiX, A —b
N —7 OHEEZEITVET.

(BilRH)
B (EEHIE) 2 1~10 M ETHY, FLICKHTLHARy hb—F 1, 20T, B
s M
S(t;r,...,rt)zllzt:di, d, =1/(1+0.01-r)'
i=1
DEIICERINTND LT 5. BIRES (L, S(t)) ok
(t,S;) ie{l...,60}
NEZHNTWD & X,

Z{S(ti)—si}z

Pi/MET B L9 ARy hL— M EHEER L.
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ZOMEEZERET D EUTOL TR £

BB, RKODHARy FL— FDOEMIET% (=2 F) &L, ATHLILDELET.

£ Term
Point
EH tvalue,, 1< Point
Svalue,, i< Point
2R r, teTerm

e Gie) O (S(tvalue)—Svalue, |,

éanb“qn)s
1/2(1/ (1+0.01-r)")

i=1

LIESESES 0<r, VteTerm

B (R £E

B R OES

BLAS DM B 2

BLE

t Mickt+FH5AKy hL—1

Bl & BUAE ORZED 3

ARy b L— FOIFEASME

Z OREIT BB IERIE T O T, IEREEIEEICR Y 7
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ERAL L2 R % SIMPLE TRk B L FO L H 127 £,

YieldCurvre. smp

// ARy kL — hORE

Set Term(name="HIf"); // HIHEE
Term = "1 .. 10";

Element t (set=Term):;

Variable r (name="A7R> hL— k", index=t);

// B

Set Point;

Element i (set=Point);

Parameter tvalue (name="tvalue", index=i); // {J#H»

Parameter Svalue (name="Svalue", index=1); // #HHHE (s)

// BAEGRE

Expression d(index=t);

dft] =1 / pow(1+0.01*r[t], t);
// tvaluel[i] HIZHIT 2D s ORLHE

Expression S (index=i);

S[i] = 1 / sum(d[t], (t, t<=tvaluelil)); // tvalueli] HiE o
Expression diff (index=1i);

diff[i] = S[i] - Svaluel[i];

// BHIBE%E

Objective err (name="ElufH & BIHEDRRZED " Ff", type=minimize);

err = sum(pow (diff[i], 2), 1);

// RIS
0 <= r[t]l; // ARy bL—FOFEAZMLE

AEN.

solve () ;

// HERDOEEAEH T
err.val.print();
simple printf ("¥n");

r.val.print () ;
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F—H 77 A ) (tSvalue.csv) IZLLTFDO L DT F9.

(FEB DR %) (H B D %)
i, tvalue, Svalue 21,4,0.272115 41,7,0.167762
1,1,1.020476 22,4,0.272244 42,7,0.167502
2,1,1.020582 23,4,0.272818 43,8,0.152239
3,1,1.021692 24,4,0.271190 44,8,0.150571
4,1,1.020304 25,5,0.222502 45,8,0.151664
5,1,1.021171 26,5,0.223564 46,8,0.151251
6,1,1.020387 27,5,0.222312 47,8,0.152121
7,2,0.520158 28,5,0.223726 48,8,0.151681
8,2,0.518884 29,5,0.222489 49,9,0.138188
9,2,0.519507 30,5,0.223251 50,9,0.138396
10,2,0.518841 31,6,0.190145 51,9,0.139097
11,2,0.519271 32,6,0.190989 52,9,0.139389
12,2,0.519520 33,6,0.191429 53,9,0.138134
13,3,0.355121 34,6,0.191156 54,9,0.138999
14,3,0.353832 35,6,0.191077 55,10,0.128923
15,3,0.355088 36,6,0.191451 56,10,0.129079
16,3,0.353742 37,7,0.168971 57,10,0.129807
17,3,0.354565 38,7,0.167869 58,10,0.129427
18,3,0.354443 39,7,0.168913 59,10,0.128610
19,4,0.271774 40,7,0.168672 60,10,0.129465

20,4,0.271318
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ZOETNEFEITTD L, UTOX S niohEd.

PREGE & BLRNE OFRFED “3Ff=1.55961e-005
ARy hL—k[1]1=2.07687
ARy FL— K [2]=2.82648
ARy bl — 1 [3]1=3.7392
ARy hL— F[4]1=3.94733
ARy Fb— ]k [5]1=4.37835
ARy hb—h[6]1=4.91976
ARy hb— 1k [7]1=5.05778
ARy Mb—F[8]=5.44321
ARy FL—F[9]=5.5893
ARy M — 1K [10]=6.57376
¥,[*] = [t]

ZOEORBIT, ERICHELEARY FL— 2 H LT, Excel FTA— A NI —7 %
XFET. FOEDIT, ARy hb— & Excel EREHEIZ LD, Excel RITERLFET.
ETNVOERB IO EZ U TOLIICEETILERNH Y F7.

// FEFRMT)
err.val.dump () ;

r.val.dump () ;

fiRlE Excel EIZ, BIAIXTROIIICERINET.

IPERIESEAED R ED — 50 .
I E— £—LEh—T
B [t Lt 7.00000 >
1 2 07687 __ 600000 [—
2 2 82648 & s.00000
3 373920 d __—
] 4.00000
4 394733 ; a
5 437835 Z s.00000 =
g 4591976 ¥ 2.00000
7 505778
8 5 44321 1.00000
5 558930 0.00000 .
10 AET3THE 1 2 3 4 5 B 7 8 9 10
AR




138

2.20 #AHITHERBATH | HEE S RE (SAMPLESYIIRELE 3.prj ZH)

AT (rating) &%, REOFTTLHMED LA, FEOZINNGENE T v 7 B TER
L72bDTY. B atidmB oma&fRobE, A, B, ¢ +, — REDEFZEZHNT
KGHAED Y A7 EE VAR LUET. BATIE, #AEOAZAN) S 32 & A By o AR5
FAZ72 0 £ L, IR L e 2 MM G T 5 &, BEMEOEEORIRI D REDIEAEL 72 5.

AT HERBATEI & 1%, DA FE 252 T A EER, —EHM®ZICED X D 2T &
IRDMCONWTDOEREETITHND Z & BV ET.

UTTIE, ZoMHTHRBITHIOHEICET 20EEE 2 £7.

(f51/8)
¥Aifir & LT, {ARA, AA, A, BBB, BB, B, CCC, CC, C} ODOIFEHEHNIHIHLDE
LT, #ATIZBT 5 1 FROHEBITH Q) BUTDLEITEALNA TV HDET D,

HEZBOET

G0 AAA Ab A BEB BB B CCo [o]8 C

AR 059651 00349 0 0 0 0 0 0 0
HAA 00356 09382 Q0262 0 0 ] 0 0 0
oA 00014 00433 09364 00186 00003 0 0 0 0
Bl BBB ] 0 00352 09456 00154 00038 0 ] 0
D BB 0 0 0 01078 0872 00040 00153 0 0
B 0 0 0 0 00747 08762 0041 00031 0
1 cco ] ] ] ] 0 00278 05554 00068 0
It o 0 0 0 0 0 0 00083 05675 00242

C 0 0 0 0 0 0 0 Q0266 09734

Qy ZIEIT, 1 7 ABMIH ORI HERATH Q ZHEER L.
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HRBMEEITS Q I~ a7 bOL LET. 2oL &, EWE LTS QY 1347

5 Q LAN T BT TT. oT, 1181 Q T B L1, |Q-QY acT

5897 Q BRDHEV) IRV ET. A#B |, 1%, Frobenius (FmN=wR)

VLD ET, fTHIDHERS D _FMOELREET DL LET.

iz, BATHBITHIOME L LT, 174 Q OFATOME 1 THEMFFATHLI LD L
LET.

UbzliEas s, EXYLIILTO L IR0 7.

[[[Efaces Rating AT OES
EH 0 . . 1 OREATTHERBATHI (Q))
q; 1, ]JeRating
DAL
2R - . 1 7 A BALORAT T HERBATSI
d;> I, ) eRating
(Q) D& EHE
A Mo |Q-Q, 51Q, & Q27 m =
AV D
orory 2, G; =1Vie Rating

jeRating 1141 Q DEATOFNT 1

0<q; <1,Vi, j e Rating B
175 Q DOFEHRLM

Z OREIT BB IERIE T O T, IEREEIEEICR Y 7



140

ERA LI2AE R % SIMPLE TReik 975 L LA RO X 91/ £
¥, 114 Q¥ IcBML T
le =(Q*-Q*)*-(Q*-Q%)
THRETHZ EIZLDY, 7/\E@E§Q%Eﬂ%¢6\_k7ﬁ‘“€%ifﬁ
Fio, RTRIZH S 2 & 2 FRET 5720, 8L ONURE CORERIEZBT 5729, 1751 Q
OPEME L LT, ARSI 0.9 252, HERAERO LRELX 0.05 L LTRHEET.

Ratingl.smp

VA = A b

OrderedSet Rating; // KfHIHESE

Element i (set=Rating), Jj(set=Rating), k(set=Rating);

Variable g(name="Q", index=(i,73)); // 17 HBMOEMITHRBRITIIOEESRE
Parameter g0 (name="Q0", index=(i,3)); // 1FROKEMNITHEBITIIOK SR
// ERDERICHIAT 2 EFE OB L FiRT DRk

Expression g2 (name="g2", index=(1i,73));

Expression g4 (name="g4", index=(i,73));

Expression g8 (name="g8", index=(1i,7));

Expression gl2 (name="qgl2", index=(i,3));

g2[i,3] = sum(qli,k]l*qlk,3], k);

q4(i,j] = sum(q2[i,k]*a2([k,3J], k)i

qg8[i,3] sum(q4 [i,k]*q4[k,J], k)7

qlz2[i,3] = sum(qg8[i,k]*q4[k,J], k)i

Expression diff (name="diff", index=(i,3));
diff[i,j] = g0[i,3] - gl2[i,J];

// BHIBI%K

Objective diffnrm(name="17%1 Q0 & 174l Q @ 12 F DZE/ )L LD ",
type=minimize) ;

diffnrm = sum(pow (diff[i,J], 2), (i,3)):;

// RIS

sum(qli,jl, 3) == 1; // 4781 Q IZ25WT, FATORMIF1

0 <= qli,i] <= 1; // 1781 O OxFAHERRM;

0 <= qli,j] <= 0.05, i != 3; // 178 o OIERAEFREM
// WIERE

alk,k]=0.9;

i

solve () ;
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/] 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", qgqlk,jl);
simple printf ("¥n");

T—H T 7 AN (csv FBR) IZLLTFTOI 20 7.

Q0.csv

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

ZOETNEEITTHLEUTOL ) REIEONET.
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1781 0 & 1751 Q D 12 e DFE/ /L ALD F=2.82001e-005
Q,AAA,AA,A,BBB,BB,B,CCC,CC,C
AAA,0.99697,0.00303,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000
AA,0.00310,0.99459,0.00231,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000
A,0.00006,0.00383,0.99446,0.00164,0.00001,0.00000,0.00000,0.00000,0.00000
BBB, 0.00000,0.00000,0.00307,0.99523,0.00137,0.00032,0.00000,0.00000,0.00000
BB, 0.00000,0.00000,0.00000,0.00976,0.98852,0.00039,0.00133,0.00000,0.00000
B,0.00000,0.00000,0.00000,0.00000,0.00693,0.98889,0.00355,0.00063,0.00000
CCc,0.00000,0.00000,0.00000,0.00000,0.00000,0.00247,0.99699,0.00054,0.00000
€C,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000,0.00071,0.99722,0.00207

c,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000,0.00227,0.99772

T T, ZOET V% Excel BAREREZ AWV T Excel BIZFRREIVEFET. FO=HIT,
T IIVOFRERHTTIOHSEZUTDO XL HIICEBTAHANENRH D £

/] KR
diffnrm.val.dump () ;
g.val.dump () ;

Excel BARDOFEMIZ D& F LTI, T A7 A Numerical Optimizer/SIMPLE/Excel
HE~=2T7 ] BRIV, BRI Excel BRI, BIZIEFROXIICETRINET.

TRl Qo TRl QD12 FOEAN LD _F

2H2E-05
HERB RO

Gl LEEY Ad A BEE BE B coo oo C
$ ARA, 0886587 000303 0 0 0 0 0 0 0
i A 00031 089458 000231 8] 8] 0 0 0 8]
& A 000006 000383 085446 000164 00000 0 0 0 8]
o ] =]s] o] 0 000307 088323 0037 00003Z o] 0 o]
i BB 8] 8] 0 000976 093852 000039 000133 0 8]
7 B 8] 8] 8] 0 000683 098888 000355 000053 8]
I+ Ccco 8] 8] 8] 8] 0 000247 0895635 000054 8]

[ o] o] o] o] o] 0 00007 08RYZE Q00207

c 0 0 0 0 0 0 0 000227 088YTE
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Rating2.smp
Set Rating;

Element 1i(set=Rating), Jj(set=Rating);
Matrix Q0 ((i,3));
Variable g(name="Q", index=(1i,7));

Matrix Q((i,3)); Qli,J] = gli,J1;

Matrix Q2 ((i,3)), Q4((i,3)), Q8((i,J)), Ql2((i,3));

Q2 = Q*Q;
Q4 = Q2*Q2;
08 = Q4*Q4;

Ql2 = Q8*Q4;

Matrix D((i,3));
D= Q0 - Q12;

Objective diffnrm(type=minimize);

diffnrm = inprod(D,D);

Q*ones (Rating) == ones (Rating);
0.00 <= qg[i,i] <= 1;

0 <= gl[i,j] <= 0.05 , 1i!=7;

qgli,1]1=0.9;

solve () ;

FEATRFICIE, M7 =277 ANVE5E2ET.
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2.21 FAEM T B3 RIRE (SAMPLESYJIfEEE 3.prj ZBH)

B OMMOR R 5T — 2 %, tHBA % R o 7o EGLES &2 564 S BRI, JTTOFBIATHIN O EHR
EHOLREMLBICEE LEZWEARDHY £, Lo, HBZF-> il 2 lmulic gt s
T=OIIE, BTN EEEME THIMERH Y £3. 22T, Gabhiz sl —&FiLL, »
D, FIEEMETHD L O RHEBATH ZER T oREELE 2 £7.

(15178)
UTOMBATIAICKH L T7a_= R ) L ADEKRT—FILL, 7o, FIEEHETH
% &0 2 tEBATTA X &k L.

A 1 2 3 4 ) g 7 =] B 10
1.00 | 017 | 017 | 050 080 000 | 040 000 | 080 070
Q17 100 010 | 080 | 020 | 040 | 000 | 000 | 000 | 000
Q17 010 | 100 | 020 000 | 000 | 000 | 000 | 000 | 000
QB0 | 080 | 020 100 020 020 0Z0 Q20 | 000 | 000
Q80 020 000 | 020 100 040 000 | 000 | 000 | 000
Qoo 040 | 000 | 020 040 | 1.00 | 000 | 000 | 000 | 000
QA0 o0 | 000 | 020 000 000 100 000 000 | 000
Qo0 | 000 | 000 | 020 Q00 000 000 1.00 | 000 000
Qa0 000 | 000 | 000 | 000 | 000 000 | 000 1.00 | 000
Q70 000 | 000 | 000 | 000 | 000 000 | 000 000 1.00

L QL R I 3 I e ) B O o R e




COMEEEALTDEUTOL IR ET.
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£4 N={2,...,10}

EH Aj,ieN,jeN
minEig

R X ieN,jeN

HBI% dRe/ME) > (X -A)
] ]

i,jeN

LIESESEE X >minEig
X.=1 VieN

FBAITH DT K OFN DA

AT 5- D175 00

FABFATH1 D fie/ )N [ A i

FABIATHI DR

JEDAITHI EFBAITAIDZED 7 1
R R ) VD

TR E A IR
XA AT 1

Z ORMEIFFIEEERIFIAA > TWDHOT, FIEEHEFEREEIC Y 9.
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ERAL L7z fE S % SIMPLE Ttk 92 LT X 92720 £

CorrelationMatrix.smp
/] BB EIRTF
OrderedSet N;

Element 1i(set=N), j(set=N);

/] INTA—H
Parameter A(index=(i,3)); // G RAONTATHIOHEFHE

Parameter minEig; // 1S3 D FRBATT A O e/ N E A

minEig = 1.0e-3;

/]
Variable X(index=(i,3J)):

// ST H
SymmetricMatrix M((i,73)):
M[i,3] = X[i,3], 1 <= 3; // LE=AHSORER

// BHIER%
Objective diffnrm(type=minimize); // ZDITFID /)L A

diffnrm = sum((X[i,J1-A[1,31)*(X[1,3]1-A0i,31), (1,3));

/7 HIRISE

M >= minEig; // IR EAE R
X[3,1] == X[1,3), 1 < 3; // XITHFATHI
X[i,1i] == 1; // RIAERIT 1
/] KfE

solve () ;

// WA (csvig)

simple printf (" X");
simple printf(",%5d", 1i);
simple printf ("¥n");
for (i=N.first(); i<N; i=N.next (i)) {
simple printf ("%2d", 1i);

simple printf(",%5.2f", X[i,3J]);

simple printf ("¥n");
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A.csv
A,1,2,3,4,5,6,7,8,9,10

1,1.00 ,0.17 ,0.17 ,0.90
2,0.17 .00 .10 .90
3,0.17 .10 .00 .20
4,0.90 .90 .20 .00
5,0.90 .20 .00 .20
6,0.00 .40 .00 .20
7,0.10 .00 .00 .20
8,0.00 .00 .00 .20
9,0.80 .00 .00 .00

.90
.20
.00
.20
.00
.40
.00
.00
.00

.00
.40
.00
.20
.40
.00
.00
.00
.00

.10
.00
.00
.20
.00
.00
.00
.00
.00

.00
.00
.00
.20
.00
.00
.00
.00
.00

~

~
o O O O B O O O o

~

~
o O O B O O o o o

~

~
o O B O O O O o o

~

~
O P O O O O o o o

~

~
= O O O O O o o O

~

~
O O O O o o o =

~

~
o O O o o o + o

~ ~

o O O O O +r o O
~
~
~
~
~

~
~
~
~
~
~
~
~

~
~
~
~
~
~
~
~

~

~
~
~
~
~
~
~

~
~
~
~
~
~
~
~

~
~
~
~
~
~
~
~

~
~
~
~
~
~
~
~

10,0.70 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00 ,0.00

.80
.00
.00
.00
.00
.00
.00
.00
.00

~ ~ ~
O O O O O O o o o

~

~

~ ~ ~

~

.70
.00
.00
.00
.00
.00
.00
.00
.00
,1.00

ZOETNEEITTDHLEUTOL ) BRI ELNET.

1, 2, 3,
.00, 0.27, 0.15,
.27, 1.00, 0.10,
.15, 0.10, 1.00,
.61, 0.85, 0.21,
.65, 0.15, 0.01,
.06, 0.41,-0.00,

0
0
0
0

~
()}
~
~J
~
(00}
~
NeJ
~

~
~

.61,
.85,
.21,
.00,
.34,
.17,
.20,-0.00,

0.06, 0.10, 0.03,
0.41, 0.00, 0.01,
0.00,-0.00,-0.00,
0.17, 0.20, 0.18,
.00, 0.37,-0.00,-0.01,
1
0
0
0

~ ~ ~

~

o o r o o
o B O o o o VU
.
o
e
<
I

.00, 0.00, 0.00,
.00, 1.00, 0.00,
.18,-0.01, 0.00, 0.00, 1.00,
.12, 0.10,-0.02,-0.00,-0.01,
.11, 0.09,-0.02,-0.00,-0.01,

~

.10, 0.00,-0.00,
.01,-0.00,
.04, 0.01,
.04, 0.01,

~ ~

~

O W W J o U W NP X
<

O O O O O O O O O K

O O O O O O Fr O O O

=

~

10

-0.
-0
-0.

.57,
.04, -
.01,
.12,
.10,
02,-
.00,-0.

0.
0.
0.
0.
0.
0.

01,-0.

.00,
.08,

0.
1.

50
04
01
11
09
02
00
01
08
00
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2.22 B NR MR— 7% U A EEVRE (SAMPLESYHiIRELE 3.prj W)

RN—= b7V FDY X7 ZFESEONIEROGHILSHATHE N TEHHT 2~ raey
VETMZEBWT, 52 N midniirily, UX UIEREEEZHENET. O MIENE
IR L TaANR NG L TORMBEEE X ET.

LUF MM 725« pET V2B ET.

max ' X—AX' IX
C )
st. xe=1

ZIT, uEMRY X—r, TEV X OB BT, XER— N7+ U A DOES,
A% R AR E LET.

ST EATHN Z ICARHEFEMENRES & LT, BLFOrAR MR — 7 4 U A b
B2 FET. B UL, AHEEMESRMHED Z LIk > T]Y 5 2 X ICBET 248I0EEGE LET.

XeUy

max {yTx—ﬂ max{xTZx}}
X 2
st. x'e=1

U, & LT, SHOESEITAIS 0k B
T<E<Y

ODEHI>BREEERFESLLET. 2ol )%, #HAAFIU,LZAWCTEL T X 5 Z2RIEIC
BEXH|ZDHDZENTEET[6]. 2B, BITXHL, AeBix, a L BONEEET LD L
LET.

max;ﬂx—;t(iou —Te L)
st. x'e=1
[U ~L xj ®)
T =0
X 1

Uz=0,L>0
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(BE)

SIHEE S EATHE O EFEO FIREZRTI78IsigL, ERREZFRIITHISigU 23LLFD XL 5
IZHE2 bR TS EE, Bl (3) ZME 0.

sigl 1 2 3 4 5 g 7 8
1| 1900 -1400 -1.000 -1.000 —1.000 -0500 -1.000 0100
2| 1.400 3500 -1500 0500 —1.200 -1.200 0400 0600
3| 1.000  -1500 5000 -1125 1100 0800 0300 -0.200
4| -1.000 0500 -1.125 @000 1500 0400 1.200  -0800
5| 1.000  -1.200 1100 1500 4500 -1.400 0150 -2.000
6| 0500 -1.200 0800 0400 —1400 9000 -1.000 0500
7| 11.000 0400 0300 1200 0150 -1.000 5500  -1.250
8| 0100 0800 -0.200 -0800 -2000 0500 -1.250 11500
sigl) 1 2 3 4 5 g 7 8
1| 3.000 1000 2500 0800 1.000 -0400 2500 2000
2| 1.000 4500 -1400 1200 0500 -1.100 0500 2600
3| 2500 -1.400 6000 -0500 1200 1.000 0400 -0100
4| 0800 1200 -0500 @500 1.600 0500 1.300 -0.800
5| 1.000 0500 1.200 1600 5500 -1.300 0160 -1.800
6| 0400 -1.100  1.000 0500 —1.300 11.000 -0800 0600
7| 2500 0500 0400 1300 0160 -0800 6500 -1.200
8| 2000 2800 -0100 -0800 —1.800 0600 -1.200 13500

=L, A=1, 4 :(0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1) ELET.
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ZOMEEZERET D EUTOL TR £

A A={2,...,8} RERNZOEE
B sigL.,ie A je A
& S BATII DK B O TR
sigU;,ieA jeA
R BATHIO R EHZ D LR
A U A 7 [El R E
HiieA BHEER G D THIIN RS 5
28K X, 1€ A PN
%JeAjeA
QMEAJEA

HARBI% (e K1b)

LIESESEE

J7
—A(sigU eU —sigLeL)

HZQ VieA jeA

U, >0,

] —

VieA jeA

o [FEFE T L OFEOFN

= 1E T B AT

AR OBIT 1

175 L DA BRI 2 AR

(G5

115U OF R AR

7

Z ORBEIFFEEERKIBA-> TNDEOT, FIETHE
SIMPLE TRtk 32 LA FD L DIT720 5.

TEMEIC R0 £, BRI LR R %
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RobustPortfolio.smp
/] A LIRT
Parameter nA; // $4i%K

Sequence Asset (from=1, to=nA);

Element i (set=Asset);
Element j(set=Asset);

/] INTA—=H

Parameter sigL(index=(1i,7));
Parameter sigU(index=(i,j));
Parameter lambda;

Parameter mu(index=1i) ;
S ¢

Variable U(index=(i,3));
Variable L(index=(i,3j));
Variable x(index=i);

/] RFTH

Sequence V(from=1,to=nA+1);
Element v (set=V);

Element w(set=V);
SymmetricMatrix M((v,w));

/] MDOEFOER (E=HAEITOH)

M[llj] = U[llj] - L[llj]l i <=
M[J,nA+1] = x[3]; /] HLk
M[nA+1l,nA+1] = 1; /] BTF

// BHIBI%K
Objective f (type=maximize) ;
f = sum(muli]*x[i],1)
- lambda*sum(sigU[i,3]1*U[1i, 7]
/ /RIS
M >= 0; // HFIEEHEHIK

x.val.print () ;

ji // EE (OLE=/AHT)

-sigL[i,J1*L[i,]],(i,3));
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T—H T 7 AT TFTO=>TT.
(csv JER)

sigL.csv

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 IER)

sigU.csv

sigu,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,-0.9,1.2,-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

data.dat

nA = 8;

lambda = 1;

mu= [1] 0.1 [2] 0.1 [3] O.1 [4] 0.1 [5] 0.1 [6] O.1 [7] O.1 [8] 0.1;
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ZOETNEFEITTDHLEUTOL ) R ELNET.

x[1]=6.46383e-006
x[2]=0.233187
x[3]=0.175312
x[4]1=0.0633794
x[5]=0.171046
x[6]=0.131894
x[7]=0.152881
x[8]1=0.0722949
¥ = (4]
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2.23 BEBETH] (KU » MRIE) (sAMPLESYHIELE 3.prij ZR)

BRKD Y NEEE, BEAGE 7T 70— K& 2 DO AV—125ET 58T, 71—
T TR LISy hENS Ty VORI AT HMETT. 22T, 2 2D/ —
RBERDZITN—TIELIZLE, TO2REORS Ty PRy FahbEF0VWET.

ZOMBIX, 77 7EERBEITIITEZ OGNS EWIIRBAR LT, Ee, BOHEEE L
LTI, sorPfEfifl@Ee LCRER FREZ KDL ZENTELHEE LTHONTWET.

(15178)
WDTZ 7%, /—RELTIL, 2, 3, 4, 5, 6 2R OEAMNE /T T7TT. =y N
RN EE, EARE O L LET.

)= REZODTNVN—TIZH5FT, By hENDZ v VOELDOBRME R KAL LW
&, X I N—TLBHTL L I D

ZORBEEHIE T AT A Numerical Optimizer TEL ZDIZER(LEITWVETA, T
% spp fEMMEL LTEALL, BRBEBEEO EAMEAROTAHAEL L. VI3 2 h
Vector/Matrix 7 ZANFIHTE D L5 ICRoTcloh, 777 ATHIOFHEZ HHICKBLT
LIENTEDHEOERVELL. 22 TTIFT2A75 L1, 7T 7 DRBATHI & BT h108 5
bl E, WREBATHIN G BEATI Z 5 W ATHI CER SN ET.

IR TR T 28X MBIEBEXMR (711K 7. £9, /—FOoERLLTN 252,

ze LTx e{-L(eN) 2525 F. cors, /—Fi, jeNILT, X =X, Tl j
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BRILZA—=TIZCR LTS L&, X X, TL]BRRL7V—=TICRELTWDS L2 RT
LD L, ROXSITEMET DI LR TEET.
1
max = > G;(l-xXx,)
2i,jeN,i<j

st. x,e{-11} VieN

FREAicR L, Aok, ie N & X = XX TR 585 X

IJ,i eN,jeN &EAS
HL, WOMBERMEIZ/RD ZENMbNTHET.

max % >, Gil-Xy)

i,jeN,i<j

st. X>0
rank(X) =1
X;=1 VieN

X e{-L1ix, X;E=Exx)=Lwisl, X, X;Of0RAEMT X =0, rank(X) =11
e LET. ZZTHIKR rank(X) =1 Z#Ef L= KO spp fEFIEEE 72 £

max % >, Gi1-Xy)

i,jeN i<j
st. X>0
X.=1 VieN
ek B B &
1 1
s Z Gij(l_xij):_zGij(l_Xij)
2i,jeN,i<j 4i,jeN
1
:ZZ[ZGUX“—ZG”X”J
ieN \_jeN jeN

:%(diag(Ge)—G)o X

EAER 2T 5 L TUTOESMENELNET.
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A N ={1,2,34,5,6} ) — FO%EE
. . J—FieN&t/—FjeN
Gy icN,jeN =N Je
Ex MO DTy VOEALERBEL
5 BT
L =diag(Ge) -G 777G D777 AT
(e IFHNL~RI L)
X ieN,jeN BRREICIX/, —FileN &

v —FjeNnsny hEnTH
HEAEIT-1, Ty I TWR
WIEAIT 1 & L DR

ZH

" 1 BAATTIEA v bshLd ™y
HArBI% (e K1b) ZL.X

VD EHDRFN
9 X >0 HIE EAEHI
X.,=1 VieN RHAERIL 1

WIZ, (T 5T —2 77 AN 52% SIMPLE 7% LET. UTFTOEF L TIIAE
REREARERBOIEET 720, BEE EZAMSLNERZL TOARWETILIZARY £4.
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maxcutl.smp

/] EELRAT

Set N;

Element i (set=N);
Element j(set=N);

/] ATHNRT A =24

Matrix G((i,3)); // HEZfTEBREATS
Matrix L((i,3)); // 777 G OT 77274
L = diag(G*ones (N)) - G;

Set NN(dim=2); // =A%
NN = setOf ((i,73), i<=3j);
Element ij (set=NN) ;

/1=K
Variable x(index=i7j);

SymmetricMatrix X ((i,j));

X[i,3] = x[1,31, 1i<=3;
X[J,1] = x[i,3]1, 1<3;
x[i,1] == 1; // *AEFIT 1
X >= 0; /] HEEERIK

// HEJREE

Objective obj (type=maximize) ;

obj = 0.25 * inprod(L,X);

/] KA

solve () ;

// H
obj.val.print();
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T—=2 7740 (Lesv B) FUTOLHITRY £

G.csv

4 ll

G 2, 3, 4, 5
i, 0, 2, 3, 0, 1
2, 2, 0, 1, 2, O
3, 3, 1, 0, 2, 0,
4, 0, 2, 2, 0, 1
5 1, 0, 0, 1, O
6, 3, 0, 3, 4, 2

4

O N D W O W o

4

ZOEFIAEETTSHE, BRBMIE 18.7437 BMELNET. I HRALRIEOREFIRIE
TTOT, AHEED EREL 720 9.

WIZ 0-1 BEGEHERE L L CoERbZ/Mr LET. sop EMEETH b EREDRSE
AR THELED.

FPEEE, &/ — R L 0-1 2% x,(ieN)ZHELT 2 207 —T125ET 5
oozl 7V—7) & 1 OEEEDZINV—T) xHGESEET. £/, /—FKik
— R JBRBRRLZIIN—TOLEIZ 1 2L, RAILIZV—TDLXIZ 0 %2LDEH

Vi, @GeN jeN #HELES. Zobx, BMEEEID Y b=y POEZOBRITY

Mo, DGy TRESHET. WETH_E L L LTX &Y, OBANE L HHlKZENT

i<j

HRENRDY T BRI (X, X, Y;) =(011),@0,1),(0,0,0),110) & e piat

i N

FEWOT, ZoMEEOMESESZT(X, X, Y;)=(010),(0,0),(0,0,1),(LL1) L7225

i1 N

MEEEHRT oMM ZEALET. 2oL MM ZEALLEMBITRO L 512720 £

PN N ={L2,3,4,5,6} J— ROtEo
) ) J—FRieN& /2 —FRjeN
GyicN,jeN v e Je
175 MO BTy VDE» R
T 5 BEETS
X,1eN 0-1 D 2 DD NL—TDEL

LIZAD N ERTERK
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By hERTT Y VOB RE

yij,i eN,jeN
X, X; D BAF DT DAL
By hENDT Y VDEZD
e gkt GV (
<] FaRN
il X=X +Y; <0 (3

(%, %;, ¥;) = (0,0,2) DHERR

—X +X.—Vy. <0 (2
i i Y (2) (Xi,xj,yij):(o,l,O) DHEBR

=X —y. <0 (3
X —Xj =Y (3) (xi,xj,yij):(l,O,O)O)ﬁHS/%

+X. +Vy. <2 (4
X +X; +Y; (4) (%, X;, ¥y) = (L1,1) OHERR

RIS TER Y, TR L TER SN TOET A, EEITIE 0-1 LnE bARVERE 2
vEF. ZhuE, ) 4 kv y; 2025, (2) (3) kv, yy SIavER, E5I2(X,X) D
a3 (0,0),(0,1),(1,0), Q1L ne bz & &K(1) (2) (3) (4) b, Y, =00rlzE
PIVET. Eiz, EROFLIEZRMEE 2 PR 5 TIEONM & LT 0-1 Bz #:BML T,

X +X; +Y; =2

CRBTAHFELHY £, kIZ, SIMPLEETNLVEZRLET. LUITFTOETNLVTIIRELRERK
ZARERIBVMHET I, A2 F=ATS L EZR L TWARWET LR £9.
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maxcut2.smp

A %=

Set N;

Element 1i(set=N);
Element j (set=N);

/] T
Matrix G((i,3));

Set NN(dim=2); // X5
NN = setOf ((i,3),1i<3);
Element ij (set=NN) ;

S ¢
IntegerVariable x(index=i, type=binary);

Variable y(index=ij);

// x[i] x[3] yli,3] OEEMHZE & DHIK

- x[1] - x[3] + y[i,J] <= 0, (i,7)<NN;

- x[1] + x[3] - yl[i,3] <= 0, (i,7)<NN;
x[i] - x[3] - yli,3] <= 0, (i,7)<NN;
x[i] + x[j] + yI[i,3] <= 2, (1i,7)<NN;

// BHIREEL
Objective obj (type=maximize) ;

obj = sum(G[ij]*y[ij],1]);

/) REWERTEIZIZLL T O gk 2 v %
/] ¥ TDOR, v & 0-1 BEERICTOILER DD

// options.method="wcsp";

// K

solve () ;

// 7
x.val.print () ;

obj.val.print();




161

ZOETNEERTTLHE, HAMEME 18, /— K1, 4, 5O N—TL ) —FK2,3,6 D
N—T BB ET. SDP AEFIIRE TR Sz BWIBIEMED 18.7437 TholoZ LaE2 5
&, SDPRANRIEMNIEHICRE 2 ERMEZ 52 T\ 2 Z & bbb 7.

RO X ST sop EMMETRE R EFEZ G LN D Z Lo T, EREZ v
TWCSP 7T Y RLOREERFECHA L7720, TREZFRETHREICHALZY bTEET.
$% FCIZ SDP FEMIME, HARE (H0RREE), wesp TENEIVRWIZFEREZLITIZR L
F9. LT DRI spp fEF O EFEOREE &EE#E wese DREMZ R T+ R aeR L
TWET.

SDP SIMPLEX WCSP
Graph TIME Upper TIME Optimal TIME Lower
G20.csv 0.2 464.39 0.2 452 0.05 452
G30.csv 1.2 825.64 1.2 797 2.1 797
G40.csv 6.5 1215.86 6.0 1164 1.7 1164
G50.csv 23.1 1736.33 23.7 1651 7.6 1651
G60.csv 55.5 2156.71 153.2 2068 217.4 2068

} Graph 7 —% Gr*.csv O [++] 13/ — Fik&ET. LT —ZI1ET T/ — RIS LTE
$)10 DY 7 BIEET D & ISR RAE ST — 4.
§ WCSP T AT Y XADBIENE, RARIEM 105, HEE M 3 FORERITET 7.
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2.24 I F—HYBE

BIRGRIfTE 27 2= U ZRIEORE LT, AH Tl I F—2RMitESttic ki s 27
Va— VEtHEE L T TELTCNEET.
(fRE 1)
HDHEIF—2BERMEESHIE, UTD 1~6 TTOEIF—ITHL, &Rt 2
oL LET.

IS4 | KEIT—Dav
4

6

5

3

10

O‘\U‘In—waI—‘l—Q—

7

BIE 1 T, I T —ICBVWT 1 Ak TcEsa~ui1 2 LET. 4l
DEIF—ZFE—OREFTITI LI TERVbDLEL, 1 AbY OXGEREOR
Raeabdd%, ZNOTRCOEIFT—NETTINARENERD LI RATY
2= )L ZRDTFIV.

7B, TRTOEI TR TTL2ETORBIIRKRTH 20 HETE LET.




ZOMEEERLTSLE, LT LT F9.
DT, —ODEWRE LTI EITERELTTFE.
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BE, I —E2YHCE L TUUIRBIN RN

HEuREa% (he/IMb)
2 2 — )V

Se

MM, ieSe

act., ieSe

completionTime

T

IS —% 1~6

IR

e 7T 4

¥
E

I —1 O a~vEHELITE
RVERRREE] : 4

VR ER 1 A ALBRIRERE PR IS 1
2 —2 O~ HIL Tk
JLERRFRE : 6

VB EIR 1 AR R TR 1
I —3 DO a~vEHELITE
RVERRRERH] : 5

VLR ER 1 A ALBRIRE R PRI 1
2 —4 O~ HIELIE
JLERARERE « 3

VB B 1 AR R T 1
¥ 2 —5 O a~ LIk
KLBRIREf#] : 10

VELE L ER 1 A ALBRIRE R PRI 1
¥ It —6 O a~EHHLTIE
AILPRIER < 7

VEE IR 1 A RUERRER R 1

BIT—iNnED S HE—NES

v IF—i EIRIEE
MEE— R A

Bt OIEED5E TR
BKRT20H&ET 5

ERL LR R % SIMPLE TRtk 32 ELLTO L DI F9.
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SeminarAssignl.smp
/] BERDOR Y 2=V v 7 M

Set T (name="T");

Element t (set=T);

/] EEEI T EA
Set Se (name="Se");

Element se (set=Se);

/] E— RES

Set M(name="M") ;

Element m(set=M);

/] HEIFT=DED S LHE—F

Set MM (name="MM", index=se);

/] B EBE) A
Set Ro (name="Ro");

Element ro (set=Ro) ;

// FE— FHRORKBEESME TOMMES
Set TT (name="TT") ;
Element tt (set=TT):;

// LEER

ResourceRequire req(name="req", mode=M, resource=Ro, duration=TT) ;

// BIRAG

ResourceCapacity cap (name="cap", resource=Ro, timeStep=T);

/] TI7T4ET 4

Activity act (name="% 7} —", index=se, mode=MM[se]);

// BEIBE (T XTo® I F—0D5E TR D i/ IME)
Objective f (name="f/I5E T H¥”, type=minimize);

f = completionTime;

// KRR KR

options.maxtim = 5;
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// KRS
solve () ;

/] FEFROHT)

f.val.print();

simple printf("& I7F—[%s] = %d¥n",
/] e FFe— R

Gantt g;

se) ;

g.add(act[se],
g.dump () ;

se, act([se].startTime);

ANT =% (dat B 1%, LT XS24y 9.

Data SeminarAssignlA.dat

cap = [1,0] 4 [1,1] 4 [1,2] 4 [1,3] 4 [1,4] 4 [1,5] 4 [1,6] 4
[1,7] 4 [1,8] 4 [1,9] 4 [1,10] 4 [1,11] 4 [1,12] 4
[1,13] 4 [1,14] 4 [1,15] 4 [1,16] 4 [1,17] 4 [1,18] 4
[1,19] 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 [Al,1,3] 1 [Al,1,4] 1
[A2,1,1] 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 [A3,1,2] 1 [A3,1,3] 1 [A3,1,4] 1 [A3,1,5] 1
[A4,1,1] 1 [A4,1,2] 1 [A4,1,3] 1
[A5,1,1] 1 [A5,1,2] 1 [A5,1,3] 1 [A5,1,4] 1 [A5,1,5] 1
[A5,1,6] 1 [A5,1,7] 1 [A5,1,8] 1 [A5,1,9] 1 [A5,1,10] 1
[A6,1,1] 1 [A6,1,2] 1 [A6,1,3] 1 [A6,1,4] 1 [A6,1,5] 1
[A6,1,6] 1 [A6,1,7] 1;
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B, ANNT—5% Excel BURMKREEZHWTEH 225 Z & bARETT. BAEMIZITRE O X 5
T —H % Excel MBI AT A Numerical Optimizer ([ZJEL F9. Excel HRHERE
BT 27T —#ZFJELFEICHDETEL TIE NEHE T RXT A Numerical
Optimizer/SIMPLE/Excel Hff~v=a7 /L] ZZETFIW. F, T b Fy— MO
Az &F LTIt BB A7 A Numerical Optimizer/SIMPLE v —==7 /1] ZZE X

AY
cap ) hlbd
1 8] 4 1A
1 4 2]A2
2 4 3[A3
) 4 4|44
4 4 5[AS
B 4 6[AG
5] 4
7 4
=} 4
e} 4
10 4
11 4
12 4
13 4
14 4
15 4
16 4
17 4
18 4
19 4
20 4
red 1 2 i) 4 B 5] 7 g 9 10
Al 1 1 1 1 1
A2 1 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 1
Al 1 1 1 1 1 1 1

FERIL, LFOL S22 £

w/NE T HE=10

[*

N

4 ) ) 1 )
Il

o O wu; o Wb O




FERROE I —0fEE, £33 —0BBEBEAEEL CWET.
B, W hFy— R MCEBMEIIORBILEITY &, ROL IR £,

B 1 OfFD 51

NN
IR F P
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Bl 1 T, I —ICBI2E—RNI1EE (—H—a~<~F 2L TW) OHKATL
723, Pl 2 TIE, I =iz LTV o500 —RREHEL, FlE1 »60RD

HER 2 REE L £ 77
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(/& 2)
Bl 1 DML E, £EIFT—I2BWT, a~HOMILHFEOEREZ W DG
Z2H5b0ELET. BARMIZIE, UToRO@EY TY.

I F—4 TR I F—a~HoMb ik
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

KORFTETB™, FlziEaz 2 TLED, B3 —2n@a~Her 3 HICE->TH~
2 TOMET D, LWV ik ET. FEIST—IE, ToBIFT—FFICHEIN
TE— RO BLENDL—DZBIRL 2 ITNIER0 ¥ A. HIZIEEIFT—3 IT6T5E
—FRIZA3 1, A3 2D 2 ORBHHDT, TAHDIHLOLEHLMNERIRL TEIF—0
a~vBEMETDE NS Z LT T

TRTCOEIFT—DRRETT RPN ENE 2D K512, HWURE—FEZEIRL TS
Va— /v ERO TR,

ERICBELEL T, FlE 1 LEERTT. TTOT, ETAT7 7 A VOTIBRBEI-E 1 L[F
—lZm Y £

BIE 1 E B0, AT —XDHTT . Excel HARKIEZ VT Excel MOLEBEV AT
X Numerical Optimizer ~7 —X ZETILAIIEL, ROLOIRT—FE2 52 F7.
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cap S (LA
1 8] 4 11411
1 4 2142 1 AZ 2 AZ 3
2 4 31431 Al
3 4 41441
4 4 51AS 1 AD 2 AD 3
5 4 G461 AF 2 A5 3
g 4
7 4
8 4
3 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 5 10
Al 1 1 1 1 1
A2 1 1 1 1 1 1
A2 2 2 2 2
A2 3 1 1 2 2
Ad 1 1 1 1 1 1
Al 2 2 1
Ad 1 1 1 1
A1 1 1 1 1 1 1
AS 2 1 2 2 2 2
A5 3 2 2 2 2 2
A1 1 1 1 1 1
A5 2 1 2 2 2
AG 3 2 2 2 1

Bl 1 L d oL, £EIF—IZBWTEY S 5FE— FOEIPEZ T2 LR8Ok
HEBEWET.
FERIL, UTo X272 ££79.

He/N5E T H =9

(*

TR R
J )4 ) ) ) )
|
g o N O U1 O

FRNOH LR X DT, BIE 1 ITHAT, i 2 TREI T - TRAZERFTE S LD



170

AT a— VAN TAZENRTEXELL. 2L, I TFT—NEV 5 5F— ROEMH
I P ot i - B el N oW falt > B Gl
BB, Hry b Fv— ME2MHEIIORBRIZULTDO X 912/ £

B 2 OfFD 51

A A
LR YRS VR PR

A1

Aa
Ad 1
AD 3
AL 2

ZOEOREIL, SETITERERDPEHIT—2DOATLENR, b)) —2EBRERIEEEIB
MLUTHELLEY. BIF—2EET DA R (KR V72 OMER) ko7t
DEPBELTWERETIUL, BNz nheEunET.

(f5 3)

BIfE 2 D&MD LH &, EBICAA VR EHELET.
FEIFT—LBIAASN VR T BHEI T —2{To721%, FOMoEy (LLFTIE,
YIRS LS ZLICLETD) BV TAENOEIFT—2175 b0 & LET. 725
TO®IF—FHHEL, FlE2 ER—ELET. 1 B o 7B HEORKIC
BILELTYH, BIEL - FIE2 Ak, 4 & LET.

AAVELETIEL H1EEOEIF—LIMTI ZENTET, L AL USG5
I F—DIFLHD 1 avORLFIHATLZENTERNLD LT HLEE, TTO
T ITFT—DETTIRANRNERD LI RAT P a— L ERODTTF IV,

ERE LTIUTOL I, HEIT—L i, AL 2 TEIT—%2ToRICY T2
BTAT O LW SATHIKI A IO Y 9. RBEATEREIICKLVET DL LET.

EIR 0 AA ety MHEEEIC 1

1 WY, e E I 4
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JeATHIA act, <act,, VieSe fLEOEIFT—IIZBNT, A2 TO
TIF—ERITRICAAL L USNDEYT
DI F—IIBITT D

FERERLOBEME KM L. SIMPLE TOEFIERIE, UTOLd2y F1.

SeminarAssignlB. smp
/] BEEDORT Y a—1 7 i
Set T (name="T");

Element t (set=T);

/] EEBEI T EA
Set Se (name="Se");

Element se (set=Se);

/] E— RES
Set M(name="M") ;
Element m(set=M) ;

// B GBE) S
Set Ro (name="Ro");

Element ro (set=Ro);

/) BEIF—RED HBE—FR

Set MM (name="MM", index=(se,ro)):;

// BE— FHORKEBESME TCOMMES
Set TT (name="TT") ;
Element tt (set=TT);

// BIRHEG E

ResourceCapacity cap (name="cap", resource=Ro, timeStep=T);

/] EEER

ResourceRequire reqg(name="req", mode=M, resource=Ro, duration=TT);
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/] T T 4T 4
Activity act (name=""% I} —", index=(se,ro), mode=MM[se,rol);
/] FEATHIK

act[se,ro-1] < act[se,ro], ro > 0;

// BRI (F_To¥ I F—DETREZ OE/IME)
Objective f (name="#/NE T HE", type=minimize);

f = completionTime;

AN, =N

options.maxtim = 5;

/] KR

solve () ;

/] RO
f.val.print();

simple printf ("t IJ—[%s,%s] = %d¥n", se, ro, act[se,ro].startTime);

[/ Fv b Fx— M)
Gantt g;
g.add(act[se,ro],se, ro0);

g.dump () ;

ANF — 2%, Excel HIRKREZ T VWTUTD L 55 F — 2 2 M 25 A Numerical
Optimizer |ZIEL £

AACRBITHTHE— R, A IT—L BIT large room & LTHZTWD Z EIZEER
LTFaW.
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ey 1 1 4 i 10 WM
bz room 0 1 1 01 large room
Al 1 1 1 1 1Al
a1 1 1 1 i 2 0] largs room
22 ? ? A Y R
A3 1 ! ! 3 0] brge room
A1 1 1 1 1 oA A
42 ? 1 4 0] lare room
M1 1 1 1M1
41 1 1 1 1 1 3 01 lrge room
Ly 1 ? ? 2 141 | A2 | A3
&3 ? ! ! ? f 0] lars room
A1 1 1 1 1 1M1 | M) | M3
LY 1 ? 2
43 ? ! 1
= 0 1 i 4 § 10 13 14 15 L S IR ] )
0 ! 1 1 1 1 1 1 ! 1 ! 1 1 1 1 1
1 i i i 4 4 i i i 4 i 4 i i 4 4

FERIX, UTo X922 £

/)
[

J ) ) )4 J0 )41 )
TTTTTTITTOT

[

[

I O A S
171

1141

/INSET H¥=11

oA oy O 0D W W NN

~

~ ~ ~ ~ ~ ~ ~ ~ ~ ~

~

_ O B O Bk O B O Fr O B+ O

NV N I G N O R R ) BT GO I\

T, ZORRET S FFr— MZE2METAIE L THREELE L X 5. MENIHEE IS

—&EBIL, ARG TOR I Tk, ¥ 725 TEI T —2fTo TV 5050

WCEET.
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BIRE 3 OfEO I -

EEENENENENE]
FEFIN I F A VA S E R ]

large_room

Ad 1
A5 1
461
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2.25Vadvay AR Va—Y B (SAMPLESYHIELE 3.prj ZMH)

VaTdvay Ay va—U o JMEEE, AEFEEOBYCHN, HF (Y a 7)) M
(DRI EI VIR D T, 58 TR, MENFEOR/IMbZ B E LT A7 Y a—U V 7RET
T 22T, RSB OENEECT, (EESEBOEE (PR —va ) bR, &
HFEORTOEENVBEIND &, (EFOLBENTET T 5 ESIEM (serial machines) 2D
WCEKALET. KBEBEIL, EERLEENDIEFICE ST, UFD 321 kKilshEzT.

(1) A—=7rvay7ME (2.25.1 i)

BAEED IR S 1L D DNEFF I3 FE > T,

(2) 7u—ravy7ME (2.25.2 #)

FAFZEDLIE S D DN 237 L.

(3) varZyav7iE (2.25.3 ffi)

FAEEDN B SN D ONEF RIS LN TNDD, ZHDDIEFIIERERT L icii-T

WTH I, 7e—ya v 7HEO—RE.

UTFT, ERO)~Q)OFIEZBEMNLET. BEIZSU T P AT A Numerical
Optimizer/SIMPLE v == 7 /L] OF 6 ELHETIE TSV .

2.25.14—Fvvay 8

(FIE) A—7r > a v 7HE
3 ODEENDEREND, 3 DOMEFERHD & LET. BIEEA NP 5 & LB
RERIILL T X 2 Ic5 26N TWnET.

TE3E 1 (WK 1) TR 2 (H&hk 2) TE3E 3 (H&Ak 3)
ft&#a 5 ] 8 HEfH] 4 FRpfH
¥ b 5 ] 4 FREfH] 6 My
ft#c 6 MREfH 5 HfH] 5 HfiH]

BB ZALEE L TSNS, OTEREZ NS Tk EEA. £z, 1K

Z AL D NER ICHIRITH D FEA.

ZDOGEDREDIEREDTE TR RN E 2D X

HNTTHITIE, HEFEZ ED X D ITHEBIZE D IEIEDNNTL X 90, 728, 73TO

HFEEE 2D E COFRERMIZERNTI0 AETLET 5.
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ZOMBEEEREIRNE A7V a—) IRETERET 5 &, BIAITLLTORRIZZR Y 9.
FAEFROBMEEIIFERFIT 2 DU EABHDRVWEE, ¥ I —EHRZHWTRIL THDHHIZ

EELTRFSIW.
=g/ machinel Btk 1, ffa=EHIic 1
machine?2 Bt 2, AR HIC 1
machine3 Bt 3, faE:HIiT 1
dil FI—ER L, e EIC L
d2 FI—EH 2, figE w21
d3 FI—ER 3, fHeEEIC 1
£— R mode_a 1 RLBRIRFH] < 5
VB E : machinel, dl & UBREERIAHIZ 1
mode a 2 KLBRIRFH] - 8
VBEE : machine2,dl & ALEREFE I 1
mode a 3 KLBRIRFH] - 4
VB E : machine3, dl Z LB HIZ 1
mode b 1 RLPERREH] 2 5
VBEE : machinel, d2 & LBREERI A2 1
mode b 2 RUEEREH] « 4
WVEEE : machine2,d2 ZHIRFH I EIC 1
mode b 3 RUEEREH] « 6
VB E : machine3, d2 & LB FAIZ 1
mode c 1 RUPEREH] - 6
VB E : machinel, d3 Z LB AIZ 1
mode c 2 RUPHRREH] : 5
WVBIE : machine2,d3 ZAHKFHHEIC 1
mode c 3 ALPRIRERE] - 5
V35 machine3, d3 ZALEREFE I HIC 1
TITAET 4 act, , ¥ a OfF¥EL
MBEE— K :mode a 1
act, , i a OIE¥ 2
WELE— K i mode a 2
act, , 4 a OFEE 3
WBEE— R : mode a 3
act, , fhFp OFE¥E 1
eBEE— K :mode b 1
act, , 5 b O 2

JFEE— R :mode b 2
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act, ,

= o DIEZE 3
WFEE— K :mode b 3
act;, Hd e Offs 1
WPFEE— R :mode c 1
act, , ¢ DIEE 2
WPFEE— R :mode c 2
act_ , 4 ¢ OIEE 3
WBEE— K :mode c 3
A% (FeMb) completionTime % DIEEDTE T EH)
A a— VA T BRT 30 Kl & 9%

i % SIMPLE Citih 35 LD XL I/ 7.

BB, 77T 4ET 4 O5IICHESE— MEETE R, LF - EEoFAGDEICH L TE

DE— FBRXIET D0 E VI LS AvailMode HE L, TN En|#E LTELET.

openshop . smp

/] EREES

set J; // %
Element 7j(set=J);
set S; // 1E3%
Element s (set=S);
/] = FES

Set M;

Element m(set=M);

Set AvailMode (name="AvailMode", index=(j,s)); // HtEFEOF~L — 3
SNZBWTAE ENDE—F

// BIRES

Set R;

Element r(set=R);

/] VEERFRIEES

Set D; // &F— FOIEERHOHEK
Element d(set=D);

// WIRIES

Set T; // AT a—/ )LHAHE]
T="0 .. 30";

Element t (set=T);
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/] TI7T 4T 4 (KR

Activity act (name="act", index=(j,s), mode=AvailMode[j,s]):

/] TEE

/] PR E

ResourceRequire reqg(name="req", mode=M, resource=R, duration=D);
/7 EIRAEE

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

caplr,t] = 1;

// BRI
Objective f (type=minimize);
f = completionTime; // W& DIEEDTE T EEAR/IME

/[ R ER R R DR E

options.maxtim = 15;

/] KA

solve () ;

/] FEROEUER T

simple printf ("act[%s,%d] = %d¥n", j, s, act[]j,s].startTime);

T—=H T A MIRD L DT/ £,

data.dat
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.dat
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 c 1,machinel, 3]
[mode c 1,machinel, 4]
[mode c 1,machinel, 5]
[ ]

mode c¢ 1,machinel, 6

[mode a 1,d1,1]
[mode a 1,dl,2]
[mode a 1,d1, 3]
[mode a 1,d1,4]
[mode a 1,dl1,5]

I = e

e

T e

[ S S S SR SR R S

[mode a 2,d1,1
[mode a 2,d1,2
[mode a 2,d1,3
[mode a 2,d1,4
[mode a 2,dl1,5]

[mode a 2,machine2, 1]
[mode a 2,machineZ, 2]
[mode a 2,machine2, 3]
[mode a 2,machine2, 4]
[mode a 2,machine2, 5]
[mode a 2,machineZ2, 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 ¢ 2,machine2, 1

mode ¢ 2,machine2, 2

[ ]
[ ]
[mode c 2,machine2, 3]
[mode c 2,machine2, 4]
[ ]

mode ¢ 2,machine2,5

] [
] [
] [
] [

[mode a 2,d1,6] 1
[mode a 2,d1,7] 1
[mode a 2,d1,8] 1

T N

I e

I = T = S S

mode a 3,dl,1
mode_a 3,dl,2
mode a 3,dl,3
mode a 3,dl,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 ¢ 3,machine3, 2

[ ]
[ ]
[mode c 3,machine3, 3]
[mode c 3,machine3, 4]
[ ]

mode c¢ 3,machine3, 5

e = N S G

]
]
]
]

= R R e

[ e T S S S

I = T = S S
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[mode b 1,d2,1]
[mode b 1,d2,2]
[mode b 1,d2,3]
[mode b 1,d2,4]
[mode b 1,d2,5]

mode ¢ 1,d3,1
mode c 1,d3,2
mode ¢ 1,d3,3
mode ¢ 1,d3,4
mode c 1,d3,5

[
[
[
[
[
[mode ¢ 1,d3,6

]
]
]
]
]
]

’

e e e e

e e e e

[mode b 2,d2,1]
[mode b 2,d2,2]
[mode b 2,d2,3]
[mode b 2,d2,4]

[mode c 2,d3,1]
[mode c 2,d3,2]
[mode c 2,d3, 3]
[mode c 2,d3,4]
[mode c 2,d3,5]

I S SR =

I R S S S

[mode b 3,d2,1]
[mode b 3,d2,2]
[mode b 3,d2,3]
[mode b 3,d2,4]
[mode b 3,d2, 5]
[mode b 3,d2, 6]

[mode c 3,d3,1]
[mode c 3,d3,2]
[mode c 3,d3, 3]
[mode c 3,d3,4]
[mode c 3,d3,5]

e

I R S S S

FATT D L, FHIEROBLARA]

act [" 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 [" 3] = 6

BHASHET.

UTFTE, v b Fr—MIEVBOHDOREILEZITVET.
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Bl (A—7 v a v 7HE oo

act["a" 111
act["a"1[z]
act["a"1[3]
act[ k1111
act[ B 1[=]
act[ k" 1=]
act["c"101]
act[ " 1[2] “

act[ " 1[3]

mode_a_1
mode_a_2
mode_a_3
mode_k 1
mode_kh 2
mocde_k 3
mocde_c_1

mode_c_3
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2.25.2 7u—v a3 v 7HE

(FIE) 7u—3 9 v s
AifiOA =7 v a v THREOSHOT, ST, £ 1, 1E¥ 2, E¥ 3 OIETWL

HEN2ThE o/ ene LET. ZOREOREOIEXDORE TRANR/NERD XD

(2T 2IT1E, EDOXIITHEMEZR D IRNIEINTL X 920

Z OMEZFLRT 2121, FAEEOLBNRF ZHHT 2L TORATHNZ M 2 LERH Y £
T 2B, UFTHWTWS < [IETBREETREE & LET.

FeAT A

act,, <act,,
act,, < act, ,
act,, < act,,
act, , < act, ,
act,, < act,,

act, , < act,,

fhE# a OEZE 113,
7425
fhE# a OEZE 213,
7425
fEF b OFE¥ 113,
RS
5 b OFE¥ 2 13,
RS
fhd c OFEE 11T,
RS
i c OFEE 2 1T,
RS

15 a DFFE3 2 1256

15 a DFFE3E 31256

% b OIEZ 2 125k

5% b OEZ 3125k

fH= c OFFE 2 125

fH5 ¢ OFEZ 3125k

FEROEATRIZ N A 72 SIMPLE OFET/MVIZLLTOREIZR D £, M, HHEOEIEEEHE
REIZ 2 DLL BB WY, TR TR IN TV A RICEEL TR EW

flowshop.smp

/] NEEES

Set J; // fI=F
Element j(set=J);
set s; // fF¥%
Element s (set=S);
// E— FEE

Set M;

Element m(set=M);
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Set AvailMode (name="AvailMode", index=(]j
g NIBWTREENDE—F

/] BIRES

Set R;

Element r(set=R);

/) VBRI S

Set D; // &E— FOIEERMORK
Element d(set=D);

// RS

Set T; // AT Y a—/VHiH
T="0 .. 30";

Element t(set=T);

/] TIT 4T 4 ()

,s)): /) BEFEOLFL—T

Activity act (name="act", index=(j,s), mode=AvailMode[j,s]);

// TEE
/] B
ResourceRequire req(name="req", mode=M,

// BEIRARG R

resource=R, duration=D);

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

cap[r,t] = 1;

// BRI (B tk DIEZEDTE THREZ D /ME)
Objective f (type=minimize);

f = completionTime;

// SEATHIR

act[j,s-1] < act[j,s], 1 < s;

VWAEN, 55 INGI 25 i
1

options.maxtim =

AEN.

solve () ;

/] REROIEREN T

simple printf ("act[%s,%d] = %d¥n", j, s,

act[j,s].startTime) ;
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FATHIRI Z R T 2FIC LY, I —EREMNNDMLENES o7, T—F 774D 1D

MUTORIEIESVET.

req.dat

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 c¢ 1,machinel, 3
mode c¢ 1,machinel, 4

mode c¢ 1,machinel,5

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

mode ¢ 1,machinel, 6

’

T 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,machine2, 6

[ ]
[ ]
[mode a 2,machine2, 7]
[ ]

mode a 2,machine2, 8

mode b 2,machine2, 1
mode b 2,machine2, 2

[ ]
[ ]
[mode b 2,machine2, 3]
[ ]

mode b 2,machine2, 4

mode ¢ 2,machine2, 1

mode ¢ 2,machine2, 2

[ ]
[ ]
[mode c 2,machine2, 3]
[mode c 2,machine2, 4]
[ ]

mode ¢ 2,machine2,5

T

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 c 3,machine3, 4]
[ ]

mode c¢ 3,machine3,5

e e

I = S = S S S

I T

RITT DL, FEROBMBRANUTOL I 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] = 6
act["c",3] = 11

PUFCIE, 2.25.1 #HiFEE, BROLTY M F¥— D EITWET.

Bl (7 o— gy 7RIE) OfFo 5]

act["a" 1011
act["a"1[2]
act["a"1[=]
act["B" 111
act["b" 121
act[ b 1E]
act["c"101]
act["c"1[2]
act["c"1[3]

mode_a_1
mode_a_2
mode_a_3
mode_kb 1
mode_kb 2
rmode_tb 3
maoce_c_1

mode_c_2
mode_c_3
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2.25.3Va7vay/HE

(Bl varvay FRE
AifiOA—7" v a v PREOEEO T, ST ORI IR T XRS5 7

WHor LET.
B3 1 (M 1) YEZ£ 2 (W6 2) YEZ£ 3 (B 3)
ft% a 1 3 2
+% b 1 2 3
=% ¢ 2 1 3

ZOBEDOREDIEEDTE TRLNR/NE 72D X 92T 51201%, Eok ok %zE D
IRIVIEEZWTL & 9 7.

Z ORI, FATHRIN LT ORRICEE SN ET.

JEATHIK

act,, < act,,
act, , < act,,
act,, < act,,
act, , < act,,
act, , < act,,

act,, < act,,

L% a OIF 113,
T5
L% a DIEE 313,
75
T b OFE¥ 113,
75
T b OE 213,
T5
9 c OIF¥ 213,
T5
¥ c OFFE¥E 113,
T 5

L% a OFEX 312517

L3 a OIEXE 2 120617

8 b OEEE 2 12517

3 b OEEE 312517

fHH ¢ O 112847

5 ¢ OIEZE 312017

EROEATHNE T =2 6526058 HI2 SIMPLE DET IV ET—HXEEELET.
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jobshop. smp

/] VEEES

Set J; // ffi=

Element j(set=J);

set s; // 1E¥

Element s(set=S);

/] E— FES

Set M;

Element m(set=M);

Set AvailMode (name="AvailMode", index=(j,s)); // &HEFOAFL— 37
NZBWTABE SN D E—F
// BIRES

Set R;

Element r(set=R);

/] VR RS

Set D; // BE— FOEERRHDRK
Element d(set=D);

// WS

Set T; // A v=—/HH
T="0 .. 30";

Element t (set=T);

/] TITT 4T 4 ()

Activity act (name="act", index=(j,s), mode=AvailMode[j,s]);

/] EE

/] EEERE

ResourceRequire reqg(name="req", mode=M, resource=R, duration=D);
// EIREG &

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

cap[r,t] = 1;

// BRI (B tk DEZEDTE THREZ D fx/ME)
Objective f (type=minimize);

f = completionTime;
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/] AT

Set Prec (name="Prec", dim=3);
Element u(set=S);

Element v (set=S);

act[j,u] < actl[j,v], (Jj,u,v)<Prec;
// SRIF IR DR E

options.maxtim = 15;

/] KR

solve () ;

/] FEROEREL T

simple printf ("act[%s,%d] = %d¥n", Jj, s, actl[]j,s].startTime);

T=HT7AND1IORUTORIEESNET.

data.dat

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 =

o o o o

Q
RN NDNE W
w = w NN W
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FTT 5L, BIEEORMRARLUTO X S IcH s ET.

act["a",1] = 0
act["a",2] = 14
act["a",3] =5
act["b",1] = 5
act["b",2] = 10
act["b",3] = 14
act["c",1] = 10
act["c",2] =0
act["c",3] = 20

2.25.2 HiFEE, BROTY FTFr— M HEIEUTOIIIITVET.

BlE (Y a7y ay7RE ofod s

act[a"101]
act[ a"1[2]
act[ a" 1[3]
act[ B ][]
act[ b 12]
act[ B ]3]
act["c"1[1]
act[ ¢ ][2] T

act[ ¢ 1[3]

rnoce a1
mode_z_?
mode_s_3
mode_k 1
mode_kb 2
rnode_b 3
mode_c_1

mode_c 2
rnode_c_3
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2.25.4 VAV a—Y I8

EEEOBISTIX, & DR TIE L7 EORBEINEI2ENLIELIEHY £3. 20
B, BMEOAFrVa—NVEEEL, FHEELEE L%, BEAFPa— N EHAELET. 20
FORMEEZ YV Ay a— ) o EEESEICLET.

(BIE) YV Arva—Y o JE
AT a 72 a v FRIEEZROTZRER, B1EEOBRMIZNIT,

TEE 1 (B¥hK 1) B3 2 (H&hk 2) TEZE 3 (B¥hK 3)
L% a 0 14 5
fL# b 5 10 14
ft#c 10 0 20

RV FELE. ZORT T a— VIZHESW T ZEIE L TV, 10 RFEIAEE 72
TG, M 2 NPEL, s REREILT2FICR 0 E L. ZOREOKREDIEEDTE T
AN/ NE D LI ED LI ICA TV a— NV EBHAERIXTLWTL X D).

ZOMBEEFTLIRT HICIE, MEORT YV a— NV EBEET DA, 77T 4T 1 EEBK
(fixActivity) ZMHEHTLAMENRNH Y £7. £, KRROAF P a— U RN@EIRKRZNL D
T 5%, £ COEEITHITT D sourceActivity (HEITEZREIN TV D) & WD BITHIK
LR T MR D £

UboZ tzBExs e, filfe LTUIHEICLLTO OB MDY £
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TIT 4T 4 OB

BAEIEZ [ E

T T4 T 4 DF

— FEE

JEATHIK

fixActivity(act, , .startTime)
fixActivity(act, ,.startTime)
fixActivity(act, ,.startTime)
fixActivity(act, ,.startTime)
fixActivity(act, ,)
fixActivity(act, ,)
fixActivity(act, ,)
fixActivity(act, ,)
sourceActivity < act, ,,10
sourceActivity < act, ,, 10
sourceActivity < act, 5,10
sourceActivity < act, ,, 10

sourceActivity < act, 5, 10

T a OFEFE 1 OB Z 0 ICHEE
T2

ft¥a OFE¥E3 OB A % 5 IZEE
+5

tF b OFE¥E 1 OB Z 5 ICHEE
+5

£ c D2 OB Z 0 ICRHEE
T2

ft# a OfF¥E 1 OF— F% mode a 1
WZEES D

ftF a OfE¥E 3 OEF— K% mode a 3
WZEET D

ftHE b OEE 1 OF— K% mode b 1
WZEES D

ft# ¢ OfF¥ 2 OF—F% mode c 2
(ZEES D

fHF a OFEZE 2 1%, Wl 10 LIRMC i3
I

fHF o OFEZE 2 1%, Wl 10 LARMC i3
I

5 o OFEZE 3 1%, K4l 10 LI
I

fHF c OFE3E 1 1%, Wl 10 LIRMC i3
I

fHF c OFEZE 313, Wzl 10 LI i3
BEAL7220

£z, A2 1L, B

| 10 205 s BERFIET 20T, BFEALUTORIEESNET.

HP

machinel Mt 1, e EFIC 1

enines Bt 2, HbkaE ) 10 LR 15 KW 0, &
DAfFIZ 1

machine3 Btk 3, fibfas iz 1

ZH % SIMPLE Citih 92 &ELLTFORRIZARD £
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jobShopRsch. smp
/] NEREES

set J; // fL%E
Element j(set=J);
set S; // 1FX
Element s(set=S);
// F— FES

Set M;

Element m(set=M);

Set AvailMode (name="AvailMode", index=(j,s)); // BHEOF XL — g
IZBWTHRBE ENDE— R

/] BIRES

Set R;

Element r(set=R);

/] AERERF IR A

Set D; // BE— NOEERFHDRK
Element d(set=D);

// WIS

Set T; // A7 ¥ a—/VHiH

T="0 .. 30";

Element t (set=T);

/] TITT4ET 4 (B

Activity act (name="act", index=(j,s), mode=AvailMode[j,s]);

/) EERE (GER)

ResourceRequire reqg(name="req", mode=M, resource=R, duration=D);
// BRMEEE (EX)

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

cap["machine2", t] = 0, 10<=t<=14; // #HFEIZ&tIGL

// ABIBIE (e tk DIEED 58 T RZ D e/ IME)
Objective f (type=minimize);

f = completionTime;

// SEATHIA

Set Prec (name="Prec", dim=3);
Element u(set=S);

Element v (set=S);

act[j,u] < act[j,v], (J,u,v)<Prec;
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/¥ ——= DRV a—U T DHEDHIK ——- */
// B\EO .. 10) ODAF Y a—VEETE

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[]j,s], (j,s) < FixAct;

fixActivity(act[]j,s].startTime, (j,s) < FixAct);

fixActivity(actl[j,s], (J,s) < FixAct);
[/ BEDOY a TUIMIAT v 7 10 PEHIHK TR B 720
Set NotFixAct (name="NotFixAct", dim=2);

NotFixAct = setOf((j,s), (j < J, s < 8)) - FixAct;

sourceActivity < actl[]j,s], (Jj,s) < NotFixAct, 10;
2 */

options.maxtim = 15;

solve () ;

simple printf ("act[%s,%d] = %d¥n", Jj, s, act[j,s].startTime);

FT—=R T 7 AND1ONLLTFORFIMEIESNET.
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data.dat
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 =

al 3

a 3 2

b 1l2

b 23

c 21

c1l3

FixAct =

al

a 3

b1

c 2

fixTime = [a,1] O [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 [c,2] mode c 2;

RITT DL, FIERORBRANPUTOL S ICHERET.



act

a
act["a",
all

"

[
act['
act["b",
act["b",
act["b",
act["c",
act["c",

[

act

1] =
] =
3] =
1] =
2] =
3] =
1] =
2] =
;31 =

19

15
21
10

16

2.25.3 HilAkE, BROTY FTFv— M EIEUTOI IIITWVET.

Bl (U A7 a—1 7)) OO TIH]

ARl a— 7

[

VR a—007

A
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act["a" 1]
act["a"1[2]
act[ a" ]3]
act["B 10 ]
act[ k" 1[2]
act[ 1 ]3]
actl"c"101]
act["c" 1[2]
act[ " 1[3]

mode_a_1
mode_a_2
mode_a_3
mode_k 1
rode_k 2
mode_l 3
mode_c_1
mode_c_2
mocde_c_3

HEbk 2 e
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2.26 BEHERITS

T, BRI EAWRBBEER LET. Vector/Matrix 7 7 AZFHAT D &,
BRERITIZHWRENRTEE LE LS 2 1.

(f]78)

& % MU IF/ VAR DS 31, WA 2 1%, @D 2 MH 5. TNENDOFERIT
FIAFEDNEHIRR RO 5N TEY, EOFRAEFET 20 OEBMERN D> TN
5895,

WE, HOFEEONERNFTERNEETHT 5L, NP2 OAFE EIREZRE
(A TLE-T2lz), INER 2 BN 1, /INFRE 3 ~DANEE N O 24T 5
Ll ZOFEEORENEG X ONTEBMHRIIIE > THER, mFEARIERT
LEWRELZLE, ANFEELRGERZWTZ L, 2 2ok/ho NG TR LToWGa,
ED XD R NEFIE AT 2T L0

fh o | g
AFFEAN BERITEAZAHD
LRA®HS
2008 | /R
Fhess g BFEFKL
280N > | /hEIR2
k2 SEFR?2
200N > | /I3

HEZT DERDEBRERMN
EZon TS

ZOREEHI AT A Numerical Optimizer THEL 72DIZERALEITWVVET.

BHAL, /INFRL 2 DD B/NFERE 1 ~OFHEENEX E/NFERE 2 N D/ANFRR 3 ~DOFFFENEY & L
£ AMBEKITHEBAKOR/IMETTOTX+Y a0 £9. £/, BEMELZEETD LA
BOHEE M 2 L 578, T 2Tk AR L LTI, 76O 2 BRI LD TRV 9
ZlizLET.

WITHIFI G EZEZEZ 3. £, FBRAKICOWTORIKE LT, EAKIK, L0 AK
DTV /INFRE 2 DANFTENBEZBZ TR LRV EWIHIKINSH Y £7. £, KEBMH
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(ZENZENOFED NFEANIHIR & 72 & W S filKI2 B 0 £,

PLlzSEZTHROEIICERILSHET.
A E={ELE2E3} INFEREDES
J={J1J)2} PR DER
H={HLHZ} B DD
. N 3 /\O)
- EJej,eeE,jeJ FINFRE D B K R B e
HATF
) EEA TS B e S D
JHjh,jEJ,hEH H R B 4 R R B
e A TH)
flow,,ecE HINERE D NFET NS B
JL
Eup,,eeE B INFERED NF2 ERS L
Jup;, jed
B RO NFE LRI
Hup,,heH IR D NF R LRI ML
E X IINFRE 2 D3 B /NI 1 ~ DT NI
y IINFRE 2 D3 B /NS 3 ~ DT NS
X..eeE NILTHEES DK NF RS~ D NFEN

HEIBE%E (Fe/IME)

il

X, = flowg, +X

Xg, = flow,, —x-y

Xeg = flowz, +y
X+Yy

X,y =0
X+y < flow,

X <Eup
(XT-EJ)" <Jup

(XT-EJ-JH)" <Hup

X7 hv

IR D F/IME

AR

THEE NI DORFNTNERL 2 ~D N
TENEZEBZ TX 250

B/ NFRE D N NF DR

B W O NFNE D IR

B RO NF B DHIRR
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Wiz, T MNVETTINET =2 T 7 A NINEH 2% SIMPLE €7 VAR LET.

TPM. smp

/] BELEIRATF

Set E; Element e (set=E); // /NFIK
Set J; Element j(set=J); // WFK
Set H; Element h(set=H); // ®%EFK

/] ATBNWRT A—=H L RXT MR T A—H
Matrix EJ((e,3)), JH((J,h));
Vector flow(e), Eup(e), Jup(j), Hup(h);

S ¢

Variable x,y;

0 <= x;

0 <= vy;

x + vy <= flow["E2"];

/] BT b

Vector X (e);

X["E1"] = flow["E1"] + x;
X["E2"] = flow["E2"] - x - Vy;
X["E3"] = flow["E3"] + y;

// Tl

X <= Eup;

trans (trans (X) * EJ) <= Jup;
trans (trans (X) * EJ * JH) <= Hup;

// BRPEEE

Objective obj (type=minimize);
obj = x + y;

WAEN,

solve () ;

// 7
x.val.print () ;

y.val.print();




T—=4T7 74N (LcsvIER) T TFOLH T/ 7.
BINFREA~DNFNE L, B FARA~DOEF OB MEFRITS

flow.csv EJ.csv JH.csv
e, flow EJ,J1,J2 JH,H1,H2
E1,200 E1,0.8,0.2 J1,0.6,0.4
E2,280 E2,0.4,0.6 J2,0.45,0.55
E3,200 E3,0.3,0.7

BLRED N LR
Eupper.csv Jupper.csv Hupper.csv
e, Eup j,Jup h, Hup
E1,240 J1l, 360 H1,360
E2,240 J2,360 H2, 360
E3,240

199

ZOETNEFETTDHE, x=15.2907, y=24.70937KE0 3O T, BEMICHDT
INERZ 2 INB/NFERE 1T ~OFFENEL 15 N &R 2 I B/INVERE 3 ~D
9. E72, TOME, UTOLSICHERETEANEN b 1.

u15.2907

B ——

INFERR1L

240

INEAR2

Lzz4.7093

INEEAR3

L335.645

P ——

1 >

hEERR

L344.355

B

=2

NS 25 AR b

L3

56.347

> mmm—

i}
4
o

1 >

ok

Pl

L323.653

'..

o
¥
4
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2.27 A—T « Xy a— X—EHE1TH]

V13 OB AI T Vector/Matrix 7 7 ADFEWHIZIBEN D729, HE(LHET

BV EFHAN, b—7 - X —X—RTHEROTAHAEL LS. ZOMEIT[8]1 2B
fikE LTCWET.

(f5il1E)
WOITFIA D, L—T + ~om— 22—t AT 2k X
1 -1 1
1 1 -1
A=
1 1 1
1 1 1

A Zmxn 7T AHEAR AX=y BRXEHOLI 7% Yy IKHLT, X= ATy
N DI D—oDfR L 72584, nxm 1751 A~ 2 A O—F¥F{rFlE nvinEd.

A O—EFTEIE, ROKMDDRD D Z LR TEET

AA A=A

—fREIC AT I BICEE D A

75 M OEZEO—EH1T5 %2 M~ LT X, A OLA—T - 21 n— X —fEiH{T5)
AT

A" =ATA(ATAATA) AT

FELZLNTE, CHE-BICEEVET. o, AT 1 A ofEEfTHICT
EoT, ATAATA oxtd 2 — it thla — kb Lo &b ah 9.
by, kokylcERfbcxEd.

e M 7
N 5
8K ApmmeM,neN EHATIRS
s Xj1eN, jeN SARATIIRSY
H AR %k Z ORIEIC B BB

CEPee ATAATAX ATAATA=ATAATA X 12 ATAATAD {751
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ERAL LR % SIMPLE Ttk 9 5L T L H Iy £

MPpsedoinverse.smp

Set M, N;
Element m(set = M), i(set = N), j(set = N);

/] EEATH
Matrix A((m,1i)), B((i,73));
B = trans (A)*A*trans (A) *A;

S ¢

Variable x(index = (i,73));

Matrix X((i,3));

X[i,3] = x[i,31:// 79X ICBH x &AL

/ /RIS
B*X*B == B;

solve () ;

/] =T e Xrm— AT
Matrix A plus((i,m));
A plus = trans (A)*A*X*trans (4);

for(int k = 1; k <= N.card(); k++){
simple printf (“$5.4f “, A plusl[k,m].val);
simple printf (“¢¥n”);

}

csv BRADANZ7 7 A MFTUTO L D272 7,

A.csv
A,1,2,3
1,1,-1,1
2,1,1,-1
3,-1,1,1
4,1,1,1
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ZDOETINVE B AT A Numerical Optimizer THEITT B &,

0.2500 0.2500 -0.2500 0.2500
-0.2500 0.2500 0.2500 0.2500
0.2500 -0.2500 0.2500 0.2500

EWVWIHIFRIRDENT, ZOPIEDE RN

N Y S
AN=lT K T
o K

THHZ NN 7.
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