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DHALTRMEAZ LTV ET. 78V 27 MERIIOW T LI2HEZBRL T 23w,

AN e
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Z O % Nuorium Optimizer T { 72 DIZEAALZ TV F 3. ARBIEII TR [1] 5 D5 HTT.

9, 2L LTHTROE41,2,3,.. 9 DIRELE, DL VREEDLELHEE, TNEN X, x0,x3,..., X9
ELFELEY.

W2, w/MET AR HBEEE, STHROAEIIOWT [Hfismb-)oax b & [RAEER]
DOBME LTEBRT L EATELT.

RIBICHIFIGRHETT. £9, REXFZADEZ ENERADT, FEKITH L CIEARIK AL
TY. BRAELEOKANI 1 TTOT, 2o MR IS, T/ ERT 2580V T O]
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Doz Enrs, ROLHICEAMETSHIENTEET.

8

A T OE4 1 DIRA LS
= O 44 2 DIRA K
B MO G4 3 DA IR
M LD A4 4 DIRA LS
= A O G 4 5 DIA IR
6 DA% 6 DR AL
l DA% 7 ORA I
8 T A4 8 DUA I
o MDA 4 9 DURA L

HEB% (&/\b)

7.3x1 +6.9x, + 7.3x3 + 7.5x4 + 7.6x5 + 6.0x¢ +

5.8x7 + 4.3x5 + 4.1x0

FERHIHY

x>0

x>0

x3>0

x4 >0

x5 >0

X6 =0

x7>0

xg >0

X9 >0

EBEEROHK

X{+Xo+ X3+ X4+ X5+ X6 +Xx7+ X3+ X9 =1

0.2x1 + 0.5x; + 0.3x3 + 0.3x4 + 0.3x5 + 0.6x¢ +
0.4x7 +0.1xg + 0.1x9g = 0.3

0.3x; +0.4x; + 0.2x3 + 0.4x4 + 0.3x5 + 0.3x¢ +
0.5x7 + 0.3x3 + 0.1x9 = 0.3

0.5x;1 +0.1x2 + 0.5x3 + 0.3x4 + 0.4x5 + 0.1x¢ +
0.1x7 + 0.6xg + 0.8x9 = 0.4

CoMEIX, HrBEE, #HRETRELRZOT, BEFTEEEE 2) 9.
ERAL L7k R % C++SIMPLE Citilb 35 & T LI T
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2.1 EGhEE

mixturel.smp

/ 2R
Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable

Variable

x8 + 4.1

x1 >=

x2 >

0;
0;
x3 >= 0;
0;

x4 >=

x5 >=

o

X6 >=
X7 >=
x8 >=

x9 >=

0.1 % x9 ==
0.3 *x1 + 0.4
0.1 % x9 ==

0.5 *x1 + 0.1

x1(name
x2 (name
x3 (name
x4 (name
x5 (name
x6 (name
x7 (name
x8(name

x9 (name

/7 HE9BI%

Objective z(name

=7.3 x x1 + 6.

* x9;

/7 FEATIFK

// RELLEOHIK

x1 + x2 + x3 + x4 + x5 + x6 + X7 + x8 + x9 ==1;

.3;

.3;

0.8 x x9 == 0.4;
/1 K
C++SIMPLE flIgas

9

RO A4 1 ORA Y
"TIRD G4 2 DIRETEEE
RO A4 3 DIRA
"I D G4 4 DREEERY
"HIRO A4 5 ORA L,
"TTIRO A4 6 DIRA L),
"IRO A4 7 DIRA an
"R O A4 8 DIRA
"mm@éﬁgmﬁéwgw;

0w Byl NIUN type = minimize);

* x2 + 7.3 *xx3+7.5%xx4+7.6*x5+6.0*x6+5.8x*x7 + 4.3 *

0.2 *x1 + 0.5 * x2 + 0.3 * x3 + 0.3 * x4 + 0.3 * x5 + 0.6 * x6 + 0.4 x x7 + 0.1 * x8 +

* x2 + 0.2 *x x3+ 0.4 x4+ 0.3 *%xx5+0.3x*%xx6+0.5x*x7+ 0.3 % x8+

* x2 + 0.5 * x3 + 0.3 x x4 + 0.4 x x5+ 0.1 %xx6+ 0.1 % x7+ 0.6 * x8 +

MRS NTT FT—FHIEVRT I



8 £E28 FIBOEN
solve();

/7 W7

z.val.print(Q);

L PHRCHEZ ESETHEDTOL )% T

&4

Alloy ={1,2,3,4,5,6,7,8,9} RO GEOHEEHOES

Blend = {Lead, Zinc, Tin} W& DOHEE

T

rij, i € Alloy, j € Blend RO EE i IZBI LS EE j Ol
¢ i € Alloy TRoOGE&E i OB ESH/7-D DI A b
b;, j € Blend 4R j o HEE S

T8

x;, i € Alloy TROESE | DRELE

B (&/IMVL)

Z CiXi f:'ﬁ:l}( ]\

i€Alloy

il

x; = 0,Vi € Alloy BN bS]

> xi=1 HHROBAH 1 &) HlE
i€Alloy

D rijxi =bj,¥j € Blend RA K ORI

i€Alloy

W2, B8 k=, a2 b, HEREK) 25—% 774 V5525 C++SIMPLE &7 %R
LET. COIINTEFNVEF—F 25T HILICED, TROAEEOBRPHER SR OMEO R
Bbolb LTHLTF =9 77 ANVEEETLEFTHIRTELLHI12R) 7.

mixture2.smp

/1 BEERT

Set Alloy(name = "D EGEHEE);
Element i(set = Alloy);

Set Blend(name = " &IEHES");

Element j(set = Blend);

C++SIMPLE flzESE BB NTT -8B T L



2.1 EGhEE 9

/] INTA—%

Parameter r(name = "WLE " index = (i, i),
Parameter c(name = "I A M", index = i);
Parameter b(name = "HIZIH " index = DK

/1 B

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

// BRIBA%L

Objective z(name = 0w By Gl NIUN type = minimize);

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

/1 FERHIF

x[i] >= 0;

/7 RELOHIHK
sum(x[i], i) == 1;

sum(r[i, jl * x[i], i) == b[j];

/7 K

solve();

/7 B

z.val.print();

x.val.print(Q);

T—=5 774 (datlEX) ZLDTFOLHITH) 7.

data2.dat
HERC LR =
[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
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10 F28 BlIEDRA

i

a2 b =
[1]
[2]
[3]
[4]
[5]
(6]
[7]
8]
[9]

a w O w

BN e N N N o N
w o O o

H e

[Lead] O.

w

[Zinc] O.

w

[ Tin] 0.4

)

COETNEFEITTHE, TROBE6 % 40%, TROE4E 8 % 60%REEDLEDL DN RET, Z
DEEDRIAPMILIS THLZ Db ET.

| 22 B0

ik R I RO MG A SEBOFEAOYORNT 2 RDDHMEE V) ZepTEET. it

falh e FEMZ ) — F, YWoRhs&E7—7 L3hid, WxaflEE sy b7 —2712X o> THRIHT
EHMEO—FEEHZ 22 LATEET. WkMEION§ 2 E LD HERIMO R v T =212 -
THEBITELMEICHIEHTE I,

B fE

HOLBEEHIIZOOTY; 1, 20 5=2D)kflia, b, c ~DEGOEHELEEZFHIFH-TWELLE
. KLY, JEEICOWT, ENEFIUVRTRER L RFEEINROOLNTEBY), Zhb 2z LoD,
ROIAMPPHLLRVEFOEDN 2 EDO LS ICRETELVWTL 29 2. FLEOMIEHE
W, ZEHOFER, HMNED/Z)OEE I A MIDTOE) TF.
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2.2 HXfeE 11

c 200

BUSH/-YOEEIX b
a b c

1134 22 29

2134 24 25

Z DR % Nuorium Optimizer T 72D IZERALZ ATV E 4. ARBIEII ST [1] 25 D5 IHTY.
IF, ARE L TELE» S KIEH~OH%EREEZUTORO L ) ITHELFTT.

WIZ, HIBRUZ, THHOEM~DEREICONT [Hr RS- Ok 2 M & (ke o
MOBHAE LTEBT LI EATEET.

RBICHHEMETYT. WEREEIEAVERVDT, FEHICY L THRARRSLETT. 55
2, FLHBITOVWTLTH S Ok m ORI HERU T TH 5, SISOV TSI~ #i% &
OMBTFERELEE L, LIS HIFMbY 3.

UEoz s, kOoLHIZERMETHENTETT

zH

Xla T 1 S )EE a Ok
X1p TH5 155 )5 b ~ ik
X1 T 1 5 )EE ¢ ~NOH kR
X24 T35 2 > 55 a ~ Ok &
X2p T35 2 5 S EEE b Ok
o TH5 2 255 ¢ ~OHi%kE

BEIB% (&/ME)

3.4x14 4+ 2.2x1p + 2.9x1c + 3.4%0, + 2.4x0 + 2.5x7, wmax b
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FERHIHY

=

FE28 PIREDRE

i

X1a 20

x5 =0

-xlc>0

X2a >0

x>0

X 20

THOEEEDHIK

Xig + X1p + X1 < 250

TH1izonwT

Xog + Xop + X2 <450

TH222onT

EFHOREEOHIK

X1a + X240 = 200

JE&fia l2oWT

X1p + X2 = 200

JE# b 12DV T

X1 + X2 = 200

JEER c l2DoWT

39 NI =2 TEBTEXMENLE IR, FTRTERLIIICKET— 2710 L TEREPERL, &
J—FiZowChlz-TrI ickoTERMLENFT.

ERAL L7k K% C++SIMPLE CRtilb 35 UITFDLH 2% F5.

transportl.smp

/1 B

Variable xla(name
Variable x1b(name
Variable xlc(name
Variable x2a(name
Variable x2b(name

Variable x2c(name

// FERHIF
xla >= 0;

x1b >= 0;
xlc >= 0;

x2a >=

x2b >=

o O o o o

xX2c >=

C++SIMPLE flIgas

T8
T3
T3
T
VT
T8

PO a
5 I b
M5 IEH ¢
oG a
O IEE b
PO ¢

NOfERE") ;
NOfEE") ;
NOfEE") ;
NOfEE") ;
NORRERE") ;

NORERE") ;

MRS NTT FT—FHIEVRT I



2.2 HXfeE 13

/1 T30 OfIF
xla + x1b + xl1lc <= 250;

x2a + x2b + x2c <= 450;

/7 WO = OHK
xla + x2a == 200;
x1b + x2b == 200;

xlc + x2c == 200;

/7 HI9B%

Objective z(name = "# I A b", type = minimize);

z =3.4 x xla + 2.2 x x1b + 2.9 * xlc + 3.4 * x2a + 2.4 *x x2b + 2.5 * x2c;

/1 K

solve();

/7

z.val.print();

SO PHICHEZ ESETHEUTOL %) T

&4

Cannery = {1,2} ¥

Warehouse = {a, b, c} ]

EH

upper;,i € Cannery T i oG REE

demand;, j € Warehouse JEE j O R

cij,i € Cannery, j € Warehouse T i S )ES j~NOHA RS- Ok A b
8

xij,i € Cannery, j € Warehouse T8 i HO)EE j Ok

B (&/IME)

Z Z CijXij A b

i€eCannery jeWarehouse

%
x;j 2 0,Vi € Cannery,V j € Warehouse AR

C++SIMPLE flzESE BB NTT -8B T L
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Z x;j < upper;, Vi € Cannery T oA pEm O HlE)
jeWarehouse
Z x;j = demand;,V j € Warehouse JEET DT TR DK
ieCannery

F2F

Bl

i

0)“1:1

=

WIZ, ATF—% T NVE58EL 7 C++SIMPLE EF V2R LT T

transport2.smp

11 BEERT

Set Cannery(name = " [.35");
Element i(set = Cannery);
Set Warehouse(name = "J5#fi");

Element j(set = Warehouse);

/] INTA—=F
Parameter upper(name = HERETTRER ", index = i);
Parameter demand(name = "FF2e ", index = j);

Parameter cost(name = "B I A M, index = (i, i),

/1 B

Variable x(name = "Jfiji%&", index = (i, i),

// BRIBA%L

Objective z(name = "# I A b", type = minimize);

z = sum(cost[i, jl * x[i, j1, (i, j));

/7 FEATIFK
x[i, j]1 >= 0;

/7 L350 i Ol
sum(x[i, j1, j) <= upper[il;

// JEEi O T EOHIK

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

1/ K

solve();

/1 W

C++SIMPLE flIgas
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2.3 ZHIRETERE

z.val.print();

x.val.print();

15

T—=% 774N (datTEX) QELDFOLHITHR) 7.
data2.dat

i E R =
[1] 250
[2] 450

[1, b]

[2, al
[2, b]

1 T S Y S C RN S o

[2, c]

CDEFNVEETTLE, UTOX) BRI EONTT.

A b=1620

AR =N

1

DH

i

1=

[1,"a"]=29.566
[1,"b"]1=200

il

&

[1,"c"]1=1.10617e-06

=
feim

[2,"a"]=170.434

[2,"b"]=2.21238e-06

e

o

[2,"c"]1=200

&
il

XN somstEns

ZWMFTHRE L3, ZHMICO ) PIM I ICERREZ T AMEDZ 2 v 3. ZHIME

Wi 2 € AL 2, WM L ICERE ERT 00— RINTT.

C++SIMPLE flzESE BB NTT -8B T L
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i

m #zE

DHEHOER A, BEMT LT 2MEOBY LI 24 L TWa LD, [ 3+ ok
A VT ELTWET. KBNE | JAEET L -0 ERENOMHE, KGN O4 5
SR A N, FEFOHRZEobmE, BEROHZEOFHTEREIIUTOLIICEZONT
WwWEg,

FERERE | £E EEIXb

I 1 I I
A 2 7 HERE 75 50
B 5 3 K 8 7

H:OhE | FEHOFIMATER
I |1 A |B
1130]20 | 1[92 |79
2160 |50 |[2]750 | 600
318090 |3 500 480

HZHICHIT 282 ZOAPICETEETEL LIRS RVOT, FioHICARELZHEN 2T
BEELTHELTRAICHT2Z2L3E20NET. SOL)BRUOTT, ERShAETO
I L 52 N2 ER ORI REEOHK 22 LooR I X P2 R/MIT5121E, £HIZBIT
HEBGOEFEREAEERZ EOLIICHETHIEIVWTL &9 .

Z O % Nuorium Optimizer THf 72D IZERALZ ATV 4. ARBIEIZ S 2] 25 D5 T

T3, AELTEHICBITA2EMT, TOAEREY TNEN Xy, xn, X2, X2, X3, X3 & L, TR R
ZLXNZN yynnyayne ELEL X9,

wRIZ, wAMETHREHWBEEIL, KEER MHELZORNEHIZ) DI X b EDHOKRI L
LCEHT L ENTETT.

RIBICHFEETY. 9, KL UCORERBIRALETY. KIS, 17 HIZFHTE 2 508
BRDODENTVEDT, £HITLITHEEHIET 2 HHLETT. 612, SRS LTl
BROAICHLBREETOT, ThziFx-EMEORZMm 7.

DEDZ s, kOLHICERLTEILATEET.

8

xL1 101 r HHOEER
X111 HMEno1 > HEoAMER
X12 BWm102 r HHOERER
Xi1,2 Wmuo2r HHOEER
x13 103 r HHOEER
X3 MEno3r HEOAMER

C++SIMPLE flzESE BB NTT -8B T L
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17

Y1

WHIDO 1 » HHOEK R

yiL1

#MHOO1 r HEOEKE

Yi2

HMATID2 » HHOEK R

yi,2

WAL D2 7 HHOEKE

BrE%H (&/IMVLb)

75.XL1 + SOXHJ + 8)71’1 + 7)’11,1 + 75.)CL2 + 50xII,2 +

8y1’2 + 7y11,2 + 75x1,3 + SOXIL3

FEEHIHY

xrp =0, x>0

X2 2 0, X 2 0

xi3 >0, x13 >0

yi1 20,y 20

iz 20,y12 >0

R OEIH

2x11 + 7x; <920

JERAIZOWT (17 HH)

5x1,1 + 3)611,1 <790

EEBI2oWT (1 HH)

2)CL2 + 7X1L2 <750

EEAICOWT 24 HH)

Sxpa + 3x2 < 600

EEBIZOoWT 27 HHA)

2)61,3 + Tz < 500

EEAICOWT 3+ HH)

5)61,3 + 3xp3 <480

EEBI2OWT 34 HH)

HfET 2 D FlHY

x1 =y =30

BHTIZOWT (17 HH)

X1 —ym1 = 20

A IZoWT (1 HH)

X2 +yr1 — Y2 = 60

MO TIZOoWT 24+HH)

X2 +ymw1 — yuz = 50

BMOIZoWT 7 HH)

X13 + Y12 = 80

#MEMTIZOWT B~HH)

xn3 +ym2 =90

MR IIZonwT 3+ HH)

M&E% C++SIMPLE CTitilb 95 L TDLH IR 7.

multiplanl.smp

/1 2R

Variable x11(name

Variable x21(name

C++SIMPLE flIgas

BT O 1y HHOARER")
nELEIT O 1 HHOAFER)

MRS NTT FT—FHIEVRT I
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Variable x12(name = "85 1 @ 2 » H HOAMER");
Variable x22(name = "H#, II ® 2 » HHOAEE");
Variable x13(name = "85 1 @ 3 » HHOAE=RE");
Variable x23(name = "#il 1T @ 3 » JHDEpER");
Variable yii(name = "85 1 @ 1 » HHOEHERE");
Variable y21(name = "85 11 @ 1 » HHOEREE");
Variable y12(name = "85 1 @ 2 » J HOMEHE");
Variable y22(name = "#f§ 11 @ 2 » H HOMERKE);
/7 HEB%
Objective z(name = "#& I A b", type = minimize);

z =75 % x11 + 50 * x21 + 8 * y11 + 7 * y21 + 75 * x12 +

50 * x22 + 8 * y12 + 7 % y22 + 75 * x13 + 50 * x23;

/7 FEETHIF

x11 >=
x12 >=
x13 >=
yi1l >=
yl2 >=

; x21

x22
x23
y21
y22

/7 JEE DK

2 * x11
5 x x11
* x12
* x12

* x13

a N o0 N

* x13

+

+

+

7 *
3 *

w N w N

\Y4
]
o o o o (@)

x21
x21
x22
x22
x23
x23

/7 TR ORI

x11
x21
x12 + y
x22 +y
x13 + y
x23 +y

- yl1 ==

- y21 ==

- y12 ==

- y22 ==

C++SIMPLE flIgas

<= 920;
<= 790;
<= 750;
<= 600;
<= 500;
<= 480;

>

% 2 E ﬁ“s 0)“1:1

i

MRS NTT FT—FHIEVRT I



2.3 ZHIRETERE

solve();

/7 W

z.val.print(Q);

19

L PHRCHEZ ESETHEDTOL )% T

&8

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

EH

use; j,i € Product, j € Material

B BT B OICLER R o HE

out;;,i € Product,t € Period

t o B HOB G i Wiy

upper;;, j € Material,t € Period

t - HEDOER j OFI ] RE &=

costp;,i € Product

B OEEI R B

costi;, 1 € Product

WS O I A b

zH

Xiz, i € Product,t € Period

Wi r AHOLERER

Yit, i € Product,t € Period

Wit r AHOEKEE

BrE% (&/IMLb)

Z (costpixi; + costizyiy) ¥Wax b
tePeriod i€Product
Hll#Y
xiy > 0,Vi € Product,Nt € Period A pEE O IFA TR
yis = 0,Yi € Product,Vt € Period i % RQE =Ll
Z use; jxi; < upper;j;,¥j € Material Nt € JECRL O i 2 D il F

ieProduct

Period

Xi1 = Yi1 = outj

1 » HBOHArEIZ DWW T

Xi2 + Yi1 — Yi2 = outjn

2 AHOWMMEIZOWT

Xi3 + Yi2 = out;3

3 7 HHO M EIZDOWT

RIZ, BEETF—7 77 ANV LE5 25607 VvERLET.

multiplan2.smp

C++SIMPLE flIgas

MRS NTT FT—FHIEVRT I
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=

% 2 E ﬁ“s 0)“1:1

i

/] A ERT

Set Product (name = "#jh);
Element i(set = Product);
Set Material(name = "JEEl");
Element j(set = Material);
Set Period(name = "Hf{");

Element t(set = Period);

/] INTA—%
Parameter use(name = "JEEME®E", index = (i, i);
Parameter out(name = "Hff&", index = (i, t));

Parameter upper(name = "FJHTHER", index = (j, t));

Parameter costp(name = WEBEI A b, index = i);
Parameter costi(name = "FEJE 2 A b", index = i);
/1 B

Variable x(name = "ZEJE#E", index = (i, t));
Variable y(name = "FEFERE", index = (i, t));

// BB

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

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

/7 AT
x[i, t] >= 0;

y[i, t] >= 0;

/7 TR OHIF)

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

/7 WA O HlF
x[i, t] - yli, t] == outl[i, t], t == 1;
x[i, t] + y[i, t - 1] - y[i, t] == outli, t], t == 2;
x[i, t] + yli, t - 1] == out[i, t], t == 3;
/1 KIw

solve();

C++SIMPLE flIgas

MRS NTT FT—FHIEVRT I



2.3 ZHIRETERE

/7 Hh
z.val.print();
x.val.print();

y.val.print();

21

T—=% 774N (datgX) QU TOLH %) F7.
data2.dat

JERME i =
[I, Al 2
[I, B] 5
[1I, Al 7
[1I, B] 3

3

i =
[I, 1] 30
[I, 2] 60
[I, 31 80
[II, 1] 20
[II, 2] 50
[II, 3] 90

)

AT RER =
(A, 1] 920
(A, 2] 750
(A, 3] 500
(B, 11 790
[B, 2] 600
[B, 3] 480

>

AEE T A b
(11 75
[II] 50

3

B 3 & b

C++SIMPLE flIgas

MRS NTT FT—FHIEVRT I



22 FE28 PIEDEN
(1] 8
(111 7

CDEFNVEEFTLE, UTOX) BRI EONTT.

IR b=21199.2
AR ["Iv,1] = 38
AR (1, 2]
AEPERE ["I,3] = 64.1379
AFER ["TI",1] = 20
HEPER ["II",2] = 86.8966

67.8621

ApER ["11",3] = 53.1034
TEH R (1", 1]
e R ['1",2]
TERE & (1", 3]
TEJE R ["11",1] = 5.25339e-08

8

15.8621

1.44466e-08

TEFE & 11", 2]
TERE & ["I1v,3]

36.8966

1.65103e-08

B, —OEBEMIH FT.

FRORBFETIZBNT, HHERICHTLIRTHEOLEKEZ 3 »r HHIZOWTHHELTWET (fE
R [Iv, 3], fEEE ["IIv, 3]). IMHIF, ZOFEDIZUDICERMLAEICIE, HELTWEA
Mo I AR TT.

LaL, ThoDZEHIZOWTHEATKDADOHKI P 2 L, BIOHMEE GBI A M) 13k
MEIZOWTD DTHAHZ E, ZOWMENPS, R ("I, 3], feiw ["11", 3] ORMRRIT L
ROLIITIZIZO LFELWHEIZRD .

fE > CHEMEHE: ["1v, 3], fElim ["II", 3] ZE#L CTH, —MHEIRbILFTLA.

RBIC, CNEFCTOEFTVIIEHEOHBICOVWT 3 » AS50FEITHhsE VS L2 FH L7250
BEZo>TVE L, D720, BIZIXMNI) 6 r HOAERERGM AV TL ) & LBLEETVOBIE
MWREL R F4. 22T, WHFEES OrderedSet A L, MM ZL L 2HATHHIET
ELEH)CLAETVERANLET.

INETOETVO [2 5 AHOWMM=EIZOWT] LWl &0oR &% AU
HIFLTHRIILIHDET. Z07ed, M) Tr HOAEREZ VTS E LEa0ER b
DTkt s,

%4

Product = {I, 11} B

Material = {A, B} JEUR}

Period = {1, ...,T) e OFP4E4E)

C++SIMPLE flzESE BB NTT -8B T L
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ER

23

use; j,i € Product, j € Material

B 2 EET A OB ER j ofi &

outi;, i € Product,t € Period

tr HE OB i o iy

upper;,, j € Material,t € Period

t o A DR j ORI R R

costp;,i € Product

B i OEET R B

costi;, i € Product

i O I A b

zH

Xis, i € Product,t € Period

Bani ot r AHOA R

Yis» I € Product, t € Period

Bani o r HHOERE

HrB% (&/Mb)

Z (costpixis + costi;yiy) WA b
tePeriod ieProduct
Hl#
Xi; > 0,Yi € Product,Nt € Period A O JER IR
yir = 0,Yi € Product,Vt € Period TEE & O IEE Y
Z use; jxiy < upper;;, ¥ j € Material Nt € JECR D f FH = O il Ry

i€eProduct

Period

Xi1 — Yi,l = out;

1 7 HHOWm®EIZDOWT

Xit + Yig—1 — Yig = outip, Vt € {2,--- | T =1}

t r HHOWMEIZOWT tiF2525 T1 FT)

Xir +Yir-1 = out;r

T v+ HHOHATEIZOWT

EFEEZFHLEGEDETFVETFT—F 7740 (datTER) BZENRFRUTOLHIIRD F7.
B, EFVTIR1rABE T HB %2 FNFN Period.first() (EFES Period DIRFIDEE),
Period.last() (EHFHE A Period DIRFEDESE) LERHLTVITT.

multiplan3.smp

/] BEERT

Set Product(name = "H ") ;
Element i(set = Product);

Set Material(name = "JEURl");
Element j(set = Material);
OrderedSet Period(name = "HJff");

Element t(set = Period);

[/l INTA—=F

Parameter use(name = "JBURMEHE ", index = (4, i)

C++SIMPLE flzESE BB NTT -8B T L
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Parameter out(name = "HfifE", index = (i, t));

Parameter upper(name = "FIJH W HEE", index = (j, t));

Parameter costp(name = WEBEI A M, index = i);

Parameter costi(name = "fEJEi I A b", index = i);

/1 ER

Variable x(name = "AEJERE", index = (i, t));

Variable y(name = "FEFERE", index = (i, t));

// BB

Objective z(name = "#& I A M", type = minimize);

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

/7 AT
x[i, t] >= 0;

yli, t] >= 0;

/7 JEEO K

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

/7 W Ol

x[i, t] - y[i, t] == out[i, t], t == Period.first(Q);

x[i, t] + y[i, Period.prev(t)] - y[i, t] == out[i, t], t != Period.first(), t !=
Period.last();

x[i, t] + y[i, Period.prev(t)] == out[i, t], t == Period.last();

1/ KIE

solve();

/1 W
z.val.print(Q);
x.val.print();

y.val.print();

data3.dat

Eﬁﬁﬁ =1 .. 3;

JERHE & =

C++SIMPLE flzESE BB NTT -8B T L



24 agaiE (DEA) ETIL

[I, A] 2
[I, Bl 5
[II, Al 7
(11, B] 3

)

Hifif & =
[I, 2] 60
(1, 3] 80
[II, 1] 20
[II, 2] 50
[II, 3] 90
[1, 11 30

3

A RER =
(A, 11 920
(A, 2] 750
[A, 3] 500
[B, 11 790
[B, 21 600
[B, 3] 480

>

BRI A b
[1] 75

[I1] 50

TEHE I 2 b
(1] 8

[11] 7

25

XN assims (DEA) I

‘WA (DEA ; Data Envelopment Analysis) & 13, O SEROHF 28R EL2WET 54

BT, S0 BARE E LTlX, 8T - WkEah T o .

C++SIMPLE flIgas

MRS NTT FT—FHIEVRT I
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i

UTORETIX, Fo—YERLTWS6)EEHIIx LT, DEA XD W20l 2 TV 5.
B, AKHEHiTIIBIE2ELMELTVWET

m fE
boHEMIE, DTo6IEHZIEA TV,

EHES 1 2 3 4 5 6

JEEE 5 10 20 20 30 50
FRMEER 24 12 12 24 12 12
76 I 2 6 10 12 12 20

FIEEEDS, AN L CTHE IR TH 25 89 2 HES L.

COMBEOEAMLIIRD L H 12430 £5.

&4

I ADHBHESE

J SRR Sy

K JEEE A

K SEER GE—ZERKP SR LHEH)
EH

inDyj ke K,iel ANTF—%

outDyj, k€ K,jeJ mhr—%

8

inW,iel ANHEBIZ S % EAH
outWj, jeJ WHEBIZH$ 5 EA

B (BRX1b)

Z outDy. ;outW; GG % )

k.j

=

> inDy inW; = 1,¥k € K KEBE O AT SAF

D outDy joutW; < " inDy;inWi, ¥k € K SIEE R B A St
j i

0<inW,Viel HADIFRSEN

0<ouW;Vjel

DIF T, REEOEXEOFTHMZITNET.

C++SIMPLE flzESE BB NTT -8B T L



24 agaiE (DEA) ETIL 27

DEA T, ABIEDJEEO X 9 %5 W5 % DMU (Decision Making Unit) & I-08F 3. 4C DMU
—PEICEHMT A 2 L IZWEEZR 20, JESIEAS K ICBRTAHA)EM ke KcKICEHR L-MEZ % 2
E3c

W LT HEEIL, MRS L L) REETYT. COMKLEZUTFTTERTLHIZLELET

Zj outD;’jouth
D inDyinW;
BB, HRIESH kSRS 5, GRIJIAEATD) 28 e g0, ThERKILT 5 L9 MEEZRVFT.
%k, COREOERE 2L {AMDHEBICHT 2EAE, KEHLETGTZoNb0ELET. i
KL LT, EEOEHHCELT, GIEIMAIN 21 UTICR 5 L) FHEPLETT. AL,
Zj outDy joutW;
D inDyiinW;
ERDET. F, HFAMDEBISHT2HAOIARK S ER T H2LESHY T, B, oM
EITHWBEE - fRXE DIHBRTEDLSINLHHEIMMES 20 £3. Th o 05RO 5B
FETH B 720, HRRIETLI RG220 T — iz lbn s, F2HWHEEK £I12owT
b, RS E 1 EEMTH L L VIR TRDOLT, 5T H5OA% HREKE LT ki
KbhFdA.
COEHITLT, Sl MIEETH M EICE SR 2MEOESEII LDITR LD LD F7
Pibas, ARBEISN§ 2 @ Lo WTF.

fe=

<1,VkeK

ZDOME% C++SIMPLE Titib 95 &, T L5122 7.
DEA.smp

A SR

Set I(name = "AJJHHESL");

Element i(set = I);

Set J(name = "HIHIHHESE™M;

Element j(set = J);

Set K(name = "JiffitEA");

Element k(set = K);

Set Kbar(name = "XJZJE&f", superSet = K);

Element kbar(set = Kbar);

//] INT A—%
Parameter inD(name = "AJJT7— %", index = (k, i));

Parameter outD(name = "HJJ7— %", index = (k, j));

/1 ER
Variable inW(name = "inW", index = i); // ATITEHIZR % EHA

C++SIMPLE flzESE BB NTT -8B T L
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28 F£28 fHlEDORA

i

Variable outW(name = "outW", index = j); // M)

/7 HIBE%E

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

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

/7 FEATIK
0 <= inW[il;

0 <= outW[jl;

/7 il
sum(inD [kbar, il * inW[i], i) == 1;

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

/1 R
options.method = "simplex"; // HRZFEDOFIH

solve();

// FEFRH
f.val.print();
inW.val.print();

outW.val.print();

AN F—=2 LTI TO3IFE (csv 774V 1208, dat 7 74V 1 flil) #HETHLE)S

HHEg.
inD.csv outD.csv
ANT—=%, G, HERERE Whr—%, 5
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
Kbar.dat
TR = 1;

WHRIES (55 © 1~6) % Kbardat (ICBWTEREILEETHOERZUTORICTEDF
. B, —EE RN BOS LTSN 2 UERALMETEDb LTV ET.

C++SIMPLE flzESE BB NTT -8B T L
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) &5 1 2 3 4 5 6
H 1 BE Bl 0.667 1 1 1 0.9 1
EA EBR) 0.2 0.067 0.04 0.033 0.025 0.017
AJJEH —
EA (BEFER) | 0 0.028 0.017 0.014 0.021 0.014
WhmEE | =4 (5eh) 0.333 0.167 0.1 0.083 0.075 0.05

HIBEAEAS 1 & 2 )58 O58%F D 12, 3, 4. 6) BRRWTHHEVRET. —T, 1 LD/
ZAEE 2 B)EH OEMEFSD 1, 5) &, SN2 TEOL ) REAZBEIRL THHRI 114
DRZVWEV)ZET, IRTHLEV) I EITRD IT.

IR ZIEFICE L Cld, FFRE Lo TV B HEKNZER L T2 EHEa 2 SHEF L L TES
2T ZEBWEETT. FHHICOVWTIE, ] 2RI

EER ryoyyomm

Fv Ty 7 MEE, Fy Ty ORI o0 & FE O AR AT O #ATiE % KIS
THEWHMETT. 72720, Ty 7y 7 LR ENENEERT A X526 TwT, A
N7 A ZDORMMF v Ty 7 OFEREZHBZ TITWITRWVWE VI FHESEH ) 3. ZoOME
&, MAEERECEORENLFO—2L LTILMONTYT, 78Y 27 FOFRLYWEDOHEA
REOMBIGH S TVwEY. DT, B%Fy 7y ZBEEIFENEHOTY. B, 0-1F v
¥y ZEICOX T LTE, AHoORBETHEMLET.

B %E

HEOSDT v Ty 7IROBIZH L0 aito it LICLET. ZOKE FEORAAZRYO
WA Z I KICT 57201232 WL DRt E BWTL X9 2. 72720, Uz
AATHEVWLDE LT

i 1EH-VOME 1EHLYOHALX
Ha—t— 120 10
KAy PRIV 130 12
INFF 80 7
DAZ 100 9
BIZED 250 21
A 185 16

T3, ERIISMDEFEOALRKTYT. LoT, ZOEKIIEBMELIMS 2 nEn) 2 &Ik
DEY. 2L, [[EEEDRAL] &) X %db) A eVWERZIRTL2LENH) £§. 207
O, FEBIZOULEDHELIMS i) ZE 2 HlfRAE LTIRLTBLESHY ¥, %
B, [0fEEEDAL ] & [ZomzihoiT v CHRL Y.

WIS, KILT 2T &2 2 HWBEIEEEDAA LD OORMET Y. i, £mWic>nwT [1

C++SIMPLE flzESE BB NTT -8B T L
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30 F28 BlIEDRA

i

W72 0 Offifi] & [Z DM 2 FEDRATEE] O %KD, TORMERSL Z L TRITE T
HFIfEE, BIFERNTERIET 5 D00, FEDRAAZZRW DY A XOEMAF v T
JOEEZBAZVEV) SOPH) 5. HWHEBOREFRKIIERS L, FuWiZHs2 (11
HI2Y)OFAX] L [Z0MYZFEDRAALEE] OROENE & 2 LFEDRAALZMPDY A XD
HMB/OENET. LoT, TORMMPF Y THy 7OFRTHL 65 2RI BVEN) L2 TEYE

FIwZ ellzh Iy,
UtoZ &rb,

COPNEIZKRD X IZERLT 2 2 LRI L

BREH
cof fee
water
banana
apple
rice_ball

bread

BrRIBI% (RK1b)
120cof fee + 130water + 80banana + 100apple +

250rice_ball + 185bread

GEPES S

10cof fee + 12water + Tbanana + 9apple +
21rice_ball + 16bread < 65

coffee>0

water > 0

banana > 0

apple >0

rice_ball > 0

bread > 0

ha—e—fEK

KAD Ry bR MVOME
INFF OfEE

N AZOME

BIZEY ofa¥

I8N D

"
S

il

=
b

(3 YN e

HRIZBT 261K

Ha—t—id 0Pl EikDiAte

RAD Xy BRIV 0L EGEDIA T
NFFIE oA RS DA T

D AZIZ oML LGSO AL

BIZEDZ oMU EFEDAL

2 E 0L R IA T

TRAL L7k % C++SIMPLE CTitilB§ 45 L RDEH 122 7.

knapsackl.smp

/] BEERTESTDH

IntegerVariable coffee(name = "{ff I—t —DfH¥");

IntegerVariable water(name = "JKA DXy bR MVOfEE");
IntegerVariable banana(name = "/NFFDfE%") ;
IntegerVariable apple(name = "V A TOfE%L") ;
IntegerVariable rice_ball(name = "HBIZ X ) Off¥");

C++SIMPLE flzESE BB NTT -8B T L
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IntegerVariable bread(name

// FeffifEZ R KALT %

Objective total_value(name

total_value = 120 * coffee +

" DFEEM) 5

"RAE", type = maximize);

31

130 * water + 80 * banana + 100 * apple +

250 * rice_ball + 185 * bread;

/] BRI A HF

10 * coffee + 12 * water + 7 * banana + 9 * apple + 21 * rice_ball + 16 * bread <= 65;

/7 FaiE o L LEED AL
coffee >= 0;

water >= 0;

banana >= 0;

apple >= 0;

rice_ball >= 0;

bread >= 0;

/1 KIBELFERZ NS 5
solve();
coffee.val.print();
water.val.print();
banana.val.print();
apple.val.print();
rice_ball.val.print();
bread.val.print();

total_value.val.print();

Z M E 7 )V % Nuorium Optimizer THEITT 5 &, WA

2 — b — O =3

KAD Ry bR M VOME$=0
INFF O $=2

D A Z O $=0
BIZE D) ofi%=1

73 D %=0

HffifiEi=770

EWHFRMPEINTT. TLT,

C++SIMPLE flIgas

COFRRMS [Ha—e—% 34, NFFx2Ml, ZLTBIZED
Z1HEFEOALERW] LW COFIEOEZ ZHERTETT

MRS NTT FT—FHIEVRT I
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i

EZAHT, TOETNIZOWT O 22 H L7726 C++SIMPLE TORLR 2 1B1ET %
D% RELGZTFMADP o TLIVET. ZOMELELT, Fy 7Hy Z7oRE, ol
BIUORHOYA ZE2WCHE Lz dat 77 A V5252 8ICLET. TOEHIICTHILET,
C++SIMPLE TORABD IR S DIZ% Y, mPOMBAILDb572L LT dat 7 7 4 VDEHED A
THIBTEL XN ET. Z00IC, 22T [oEE] LI MeaEEALET. T5
EEAMLIZRD L) ICHEEHET I ENTEET.

&4
Object = {fi I —t — JKAN Xy MRV, NS BWoEs
FOAT, BIZED, ()

BHER

quantity;,i € Ob ject m i & EE A L

EH

capacity Fv Ty OEE

value;,i € Object mii o1 Ed 7 ) OflifE
weight;,i € Ob ject mWiDo 1Bz DA X

B (RX1b)

Z value; - quantity; FAtifE % Kb $ %
i€Ob ject
LE PSS
Z weight; - quantity; < capacity HEIZET 5115
i€Ob ject
quantity; > 0,Yi € Object Fmi o A LL LD AT

ZOERILE C++SIMPLE Citib 35 &, PITO L) i d 0l $3. %48, MWoEED
BAREY 72 B3 122 Tl Nuorium Optimizer Tld dat 7 7 4 VA5 HEIICFEER L £ 7.
knapsack2.smp

/] BH LT
Set Object;

Element i(set = Object);

/] INTA=%
Parameter capacity(name = "7 v 7y 7 OFE");

Parameter value(name = "M OfE", index = i);

Parameter size(name = "DV A X", index = i);

C++SIMPLE flzESE BB NTT -8B T L
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/] EE

IntegerVariable quantity(name

nEED AT, index = i);

// BRIBA%L
Objective total_value(name = "#&fMfifi", type = maximize);

total_value = sum(value[i] * quantity[i], i);

/! BEZET 5%

sum(size[i] * quantity[i], i) <= capacity;

// T o L EEEDAL

quantity[i] >= 0;

/1 K

solve();

/] FERHT
quantity.val.print();

total_value.val.print();

%8B, SROFEIZOVWTD dat 77 4 VMIFRDEHZHRD F§
data_knapsack.dat

F v Ty s OERE = 65;

wn ) OAfifiE =

(I —k—1 120

[KAD Xy AR MIV] 130
[’¥F 71 80

[) AT 100
[(BIZE D] 250

[/¥] 185

)

P O¥ 4 2 =
[(fFI—t—] 10
KAD Xy MRV 12
NFF1 7

C++SIMPLE flzESE BB NTT -8B T L



>

34 F28 BlIEDRA

i

VAT 9
[BIZXD] 21
[’y] 16

>

RtlZ, COBETIE [EI—b =233 &) X ) ITHEREDFFTIRY [ T oty 2 i < b F5o ik
LIENTEELA. ERTIE, SO VTT vy THy 2 ICEEOAL I LN TE L0 LAZT
EVWHZTEIZTRLEDL I HRATLEI D BB, TOHREZMZSE 0-1Fy 74y 7HEEE
W) MR 72 0-1 BEBGEHE IS 2 ) 3. C++SIMPLE Tld, 0-1ZHTH 5 L\ ) HEE % flHIAT

HTENTET Y. BARMIZIE, RIEZENHALE Y72 C++SIMPLE EF VHTEHZEE L TWAHES

S
p{ﬂ-

IntegerVariable quantity(name="#% AT H%L ", index=1, type=binary);

ETBH72FTY. 612, COESHOLEERHDED ) BMEIZ00 1 LArRwvEw) 2 LWL
720, FamPid o ML LEGED AT & V) K [quantity[i]>=0;] ZitR T A2LENLRL LD 9. Dk
DEWZDOVWTETIVT 74 VEFEHZ 72 1T, Nuorium Optimizer THEITS 5 &,

OAGEE [ BIZED] =1
ORI ") AT =
OR[N FF] =
ORGMEE (] =1

O TMEE (I -k —"] =0
ORCMEE ["KRAD Xy PRIV =1
KM = 745

|
Jure

|
e

EVIHFERDPEON, Ha—e—LDAomlziioltE Rnlw)Hrbrh 5.

26 ERUGE

BEU L ZOMPEEOEL LOEHHFESRIIHIETL2IA M52 6NTVWEH0LELET. &
DFf, ETOUDEFENN—T 5 L) IR EEOHEI LT EEGEED, ZOBII2rH,SH T A b
RER/NIT A E V) MEFESHEMECTYT. IWHIICEREREA Y V2 =) Y JHELR EDSH Y £
T, ZBEAWEMEOYE, UDKERIOWTHEBBHORGHEETHIN—FTLILEZHFLTE
. ZOZLICHE LT, HEEOMSEETHN—FTHIER2HS RS, BAOEMEL I
1,
|

BEREXOBGEMELZ EEH I THET.

BIRE

HHMEEZA B, C D E F GOTODOLY) THHAHETT CCERMOEEFELIHD L7290,
BLZEBZHTAI LAY T L2 COBMHICIZELEROBEMIZ 10 AT, EADEETEX LT
U7BIUOBREREKBELZBRICP2S I X MIKROED LI 2 >TVET.

C++SIMPLE flzESE BB NTT -8B T L
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&% EOEFBETU7 X b

k¥ A B, C 200

K A D F 280

wfE B, E 175

M C, D, E, F, G 560

iU A, F 205

i B, D, F 245

A D 80

Hkf C, G 195

NS C, F G 265

4% B, E G 190
oW, mILBVIAZAITTIOOIY) TERTICEET 572012 HRMTHERWTL
I 727ZL, WEWRTY 7O—HMOAREKET S (Bl FFHEICB & D OAMKIEHT S) 23T
ExwhnsLFET.

COBIEOERE, FHEMAICOWT [HTL] dLAE [RHLGZV] L) IREEZRITE
250N FET. LoT, TITTEHHHEMAICHLRATAIHAE L HALZVWIEAIZ02S
£ BB x gy EHEALT T

oK, HMBEKIZEDXIIICRTIENTELTLLY 2. FT, KEEZHICERIIINS T X
FeRBHLIT. ERERALEGE (g = 1 O%E) KI3200 03 R 3050 5. —7, /A
Lo 7286 (g = 0 OBE) EEBCOWTITL IR M0 ) FHA. SRz 2L,
MolzTAMROTHAHEVHIZEIIRDET. XoT, BEEEALLEKZHV 22056 % F
b L, IOV TIEEBITIE 200y, DI A Mo/ b RBTE TS, MoOBHHEIIHL
THHBRICEBEDOIRX M ERL, TORMEMNS LEBRIIP P72 IA MR ET. ZORITA
A, BMET A LR B HINBEE T

HREHCOWTE, [HFZ) 71T AU ERESNTNS ] L) EhaXTHRATLILICRD
9. BIZIE TUT ADOLEERE - BA - EROFNS 1 AU ERHT A L TR RS
BTEFEYT. ZOTLEXNTETE xpp+xpp tagp 21 ERDET. MBOTY 7IZOWTHEEKIC
ZRHZETHIMENZERBITE ¥

DEoZ s, ZOBIEILO0-1 BEEHMEE LTRD X HIZEAETE 7.

0-1 X8
Xifites XA Xesto Xt Xyils Xpres XA Xk FEMEIZOVWTIRAT 51, LR VEO
x,J\;H;, Xﬁ% %EX%E;&

HE9B% (&/Mb)
20025 +280xg 4 + 175545 + 560x53.51 +205xp + #& T A~ DIR/ME
245)69}}& + 80X[J_l7'§ + 195xq3ﬁ + 265)(,]\1;,1( + 190)(3;”1%

C++SIMPLE flzESE BB NTT -8B T L



36 28 BIEDEN
Hll#Y
Xgete + Xk + X > 1 I 7 A THEFETREICTS
X + Xppg + X + Xgspe > 1 L) T B CTHGEWREIZT 5
X + X + X + Xppp = 1 I 7 C CRIEWREICT S
Xk + Xpp + X + Xk > 1 L) 7 D CTHETRICT S
Xeoge + Xpp + Xz > 1 L) 7 E CEFETREICT S
Xgok + Xppp + Xy + Xprge + X = 1 I 7 F CHUEWREICT A
g + Xepgg + Xpp + Xz > 1 IV 7 G THEHYEWREICT 5
COENL L7 RIZOVTEZDE £ C++SIMPLE TRtk § 5 L RO L H 2% D £7.
coverl.smp

/! BEEOES

// RIBB DR E

Objective total_cost(type = minimize);

190 * x_saito;

// FTYTIZ 1 AV EEET S

x_sato + x_suzuki + x_watanabe >= 1;

x_takahashi + x_tanaka + x_saito >= 1;

C++SIMPLE flIgas

IntegerVariable x_sato(name = "fEJf§", type = binary);
= binary);
type = binary);

type = binary);

IntegerVariable x_suzuki(name = g,
IntegerVariable x_takahashi(name = " mfEn,
IntegerVariable x_tanaka(name = "Hid,
IntegerVariable x_watanabe(name = "{J¥3",

type = binary);
IntegerVariable x_ito(name = "fHE", type = binary);

IntegerVariable x_yamamoto(name = nlARe type
IntegerVariable x_nakamura(name = "HAf", type = binary);
IntegerVariable x_kobayashi(name = LY type = binary);

IntegerVariable x_saito(name = " ", type = binary);

total_cost = 200 * x_sato + 280 * x_suzuki + 175 * x_takahashi +
560 * x_tanaka + 205 * x_watanabe + 245 * x_ito +

80 * x_yamamoto + 195 * x_nakamura + 265 * x_kobayashi +

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_suzuki + x_tanaka + x_watanabe + x_ito + x_kobayashi >= 1;

binary) ;

MRS NTT FT—FHIEVRT I
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x_tanaka + x_nakamura + x_kobayashi + x_saito >= 1;

/] T EMICEAT EE

options.maxtim = 10;

/1 KB U2 4 %
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(Q);

total_cost.val.print();

CORBERTHNSL I, COFEFTTEBIEIRETTLIHNTID ) FHA. D720,
DTN EE N ST e W O s W | A Bt i vl 7= R ol el =

HiffioF v 74y 7 REOR LRI [BEEHEOHES] BLO ) 7TOHEEG] L I)lMEzEA
LEd. F, KEMEOIA MIERE LTHELrS5 252 8ICLET

51, HREMHFICOWTHRELES. fIZIE U7 AT ADERBESRTYS E W) iil{
G X + Xpp ¥ X 2 1 ICDWVTUE, EAOEME L EET 2 L

lx%zm% + 1)65/_];7'( + Ox%% + OxH:]'T‘ + lxigﬂ + OXW,% + OX”M}; + Oxmﬁ + OX,J\MQ + OX§E§§ >1

LR TEEY. 22T, ZORDEEHKIZOVTVLEREK0 T2 1 240 oE@kE LTEH5 2%
CEWLET. F MoMBIZOWTHRKICEREEALEYT. $5L, £ TS 5K
FMHIETH UHHATERLTE £, TR, C++SIMPLE TlI— M2 TOFLR THIGT
X, L0 RTnboillh) T,

Dbz brwuL, NMAMLS S ERIEUTOL IR ) F7.

=4

Man = ERE, $5K, Bk, VP, 9830, T, 1A i E e
R, ZNRR, R )

Area = {A,B,C,D,E,F,G)} ) THE

C++SIMPLE flzESE BB NTT -8B T L
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0-1 ZH

x;,i € Man i i 2R3 A1, RHLZ2VEEO0 215
2

TH

deliverij,i € Man, j € Area Bl i 23T 7§ ICECET BRI 1, AWTHEZ
K0 2%

cost;,i € Man EHig i 2 RA LB A b

BHRIEAE (&/I\b)

Z cost;x; wa A oMb

ieMan

HE

Z deliverijx; > 1,¥j € Area FTRTOLY) 7 CHUEWREICRALHICT S

ieMan

IN% C++SIMPLE Citilh 95 &, IROXHIZH2D T, 2B, HHEMHFIZOVTETFT— 774

VOWNEZS L&) TISH L THBMIZAER ST .

cover2.smp

/1 BEERT

Set Man;

Element i(set = Man);

Set Area;

Element j(set = Area);

IntegerVariable x(name="FRFH", index = i, type = binary);

/7 HI9BI%
Objective total_cost(name = "# I A ", type = minimize);

total_cost = sum(cost[i] * x[i], i);

/] &T) TICEET 5

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

C++SIMPLE flIgas

/] INTA—%

Parameter deliver(name = "FLEWHEL Y 7, index = (i, j));
Parameter cost(name = "I A M", index = i);

/1 B

MRS NTT FT—FHIEVRT I
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/] TR B E0E

options.maxtim = 10;

/7 K

solve();

/7 AR
x.val.print();

total_cost.val.print();

39

FATSELBITIE, ROBGEWEET Y 7 %39 csv 7 7 1 ) (areadata_cover2.csv) & I A M #FKT

dat 7 7 £ )V (costdata_cover2.dat) #5-2 9.

areadata_cover2.csv costdata_cover2.dat
KW e~ 7, A, B, C, D, E, F, G b 7 Q) N
%, 1, 1, 1, 0, 0, 0, 0 (] 200
BA, 1,0,0,1,0,1,0 [$3K1 280
wif&, 0, 1,0, 0,1, 0,0 (&1 175
M, 0, 0, 1, 1, 1, 1, 1 [AHH] s60
¥, 1, 0,0,0,0,1,0 [HE2] 205
i, o, 1, 0, 1, 0, 1, 0 (] 245
4, 0, 0, 0, 1, 0, 0, 0 (AT 80
Wi, 0, 0, 1, 0, 0, 0, 1 (] 195
/MR, 0, 0, 1, 0,0, 1, 1 /K] 265
7, 0, 1, 0, 0, 1, 0, 1 (&1 190

CDEFNT 7 ANEEFEIELIEIZEY, k- ik
BEORIA ML THAHEVNH)Z G0 TT

CHBEO3INERHTHERL,

ZD

Vi

Z 2T, Nuorium Optimizer DfFEIZOWTHLARTE EZ £ 7. SRIOHIETIIREMR L Z H WK
a2 LE Lz, —HT, 0-1 BEGHHREOLE 1B WIFETH % wesp Z H WP Z KD B Z &
BTEZET. wesp 2 OB OEMF % KD 7205121, C++SIMPLE € 7V HIO solve(); & D Rl

options.method = "wcsp";

LR L E 9. wesp DREMIICD & % L Tid Nuorium Optimizer ¥ = 2 7 VA B EIZLTLZE W,
B, ZOBETIIRTRIFICHET2E-EHRELTWET. BAMIZIEE, EFV7 74012

options.maxtim = 10;

C++SIMPLE flIgas

MRS NTT FT—FHIEVRT I
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40 F28 BlIEDRA

i

LT BT LT, WRTIOMMETLETTLL V) ZEEZRELTNET. ZORd L,
wesp 2 W72 i — eIk 2 L2 WIR D 24713 Ik L 8 AL

BRI, SO3ANERALAEES, T 7BIE3ALLHEYTRICA-TVET. TOLHIRTT
DEHIHRVEHE, FEIC [1202)7iEbr) &1 ATHYT ] LwIHdillENzTas L
EDENCHRDBTL LI ZHUIHITED C++SIMPLE € F IV ih O #l#5&M [sun(deliver[i, jI
* x[i], i) >= 1;] % [sum(deliver[i, jl * x[il, i) == 1;] & T AT L THBTEEY. T
N BHBEEIRILBIIFATTLE, R G - PRNEZHRATLERL, ZOBREGOKRI A MI650 T
HbHLEVHIFERIPHEONET.

2.7 Rz

COiTIE, AMZI7EBLICLET—SEETHL Ay T =2 ICHT A EARNLHEO—D
ThHHRANMEELZIN) LIFEd. &RRBEE L, &y b7 —27 LT (Source) 7255 (Sink)
FTCHTIEDNTELRDORKMEEZRKDLMEETT. 2721, FBICRRT I EHPTELED LR
HzonTwEd. X512, B EREUSNDEIZOWTE, [HALTL 2REBEHRHBLTOLRE
E—H3 5] L) BB (R LEVET) 2980 Y OUELNH Y 3. RAEME, %
WED5E 7 & T2 EETE

B fiE

HBHMFEIL, XITZHLEBTIHTRELINERZ YTHOLA L7 VIZHOTWET. OB
TOMO X, BHILEPOLA LT Y ETHRETLHHICWO2oMEZEHLTWEY. £
72, 20O EOMT 1 HISERZ/NERORED LR (kg) PSROBTFOMY ICRF->T0ET. &
DRy, BBTEPOL AT U AN1LHICWOLZ EDTELNERIHRAKTMkg TL & ) ». 7272
L, RO LD SHE SN TEIMEREZETROMMICHXTL2b0L LET

5 8

FIABELT, v bU—27 EClHA (X WOEBTY) 268 (YHOLANZY) ~1H
WA AR OR (5% TRk EF0Ed) E&LIST Lk d 2/ R0z HEL
Y. 2995E, HRBEKIILE ImEE | AFL 20 9.

KIZ, FIRIEMHFICOVWTEZ LS. £, 2 AHOBREREIZOVWTE, AOMHIEFHST, HEd 5
BIZHZ6NTWE ERZBRTE %52 0EW) HlMFEEPLETT. 202 &id, ETRERE
LTERITE I, S5, BRI L UIRFDEZLL ThBBEFH ) $§. 72720, B

C++SIMPLE flzESE BB NTT -8B T L
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41

THIZOoWTIE, BHANOEHEEOMPRI®ZE L B TLEw) 2 &l Ey. ¥/, LA
T DOWTIE, FHE S 0MEROMIREER E —H LRI NER) TEA.

Utz Enrb,

COFREIZRD X ) IZEALTE ET

=8

total 225

Sxa B T80 5 A Hi R~ D% &
Jx B T8 5 B #ri A D ik
Jac A MRS C H A~ D%k

fsc B M miA 5 C MmOk i
Vi) B #1575 D Hb A Dk R

fey CHENS LA T U Ok
Joy DHEAH LA LT U ADifikE

BrE%H (RX1L)

total H i % &

LERES S

total = fxa + fxs BB T8 C Ok

Fen = fuc A 2T OB BRI

fxB = fc + fop B i 51 C ik & AR AEHI

Jac + fc = fev C H 2T Dk &R A

Jep = foy D i 51T Dk = PR AR

fey + foy = total LA S v TOli%ER

0<fxa<4 B T 5 A I OEEO TR
0<fxp<6 BBy L5705 B IR~ Ok EO 1 TR
0< fac<5 A MDD CHLEANDOEERED ETIR
0<fpc<4 B x5 C Mk~ OFxRED LR
0<fpp<3 B i xiZ» 5 D #i A Ok RO FTR
0<foyr<8 CHERAD VAN U ~Olfkmo F TR
0< fpr<5 DD LA MT U AOikEd TR

ZN% C++SIMPLE CitlR A5 T DLH IR 9

maxflowl.smp

/! EBOES

C++SIMPLE flIgas

Variable total(name

Variable f_XA(name

Variable f_XB(name

VIR TS LA T U AORBER R ;
"%%Ii%i]‘%jﬁ,ﬁ: A /\O)ﬁ%in);
VBB T M B ORI ;

MRS NTT FT—FHIEVRT I
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Variable f_AC(name = "Hipi A 2> HHIEL ¢ ~NOfgEE");
Variable f_BC(name = "Hii{ B S MR ¢ ~OELE");
Variable f_BD(name = "HiM B A SHA D ~DikER");
Variable f_CY(name = "Hifi ¢ 26 LA b T U \ODfiE=E");
Variable f_DY(name = "Mi}i D 25 LA T U ~DiikE");

// %R ORKAL
Objective obj(name =
obj = total;

// BHITOREE

total == f_XA + f_XB;

f_XA == f_AC;
f_XB == f_BC + f_BD;
f_AC + £_BC == f_CY;
f_BD == f_DY;
f CY + £f_DY == total;

/7 Tk ZBY A T RRER
<= f_XA <= 4;

<= f_XB <= 6;
<= f_AC <= 5;
<= f_BC <= 4;
<= f_BD <= 3;

<= £f_CY <= 8;

O O O O o o o

<= £ DY <= 5;

/] KL TIEZ I 5

solve();
f_XA.val.print();

f_XB.val.print();

f_AC.val.print();

f_BC.val.print();

f_BD.val.print();

f_CY.val.print();

f_DY.val.print();

total.val.print();

WU TS LA BT U ADORBE% R

% 2 E {;“%@uﬂﬁ
(HWBIED ", type = maximize);

CDETFNT 7 ANVEETIEL L,

C++SIMPLE flIgas
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SR TIED SN A ~Olfi%ERE = 4
BT oM B ~NOi%E =6
W Ao 26 ¢ ~NOHi%E = 4

W B 2HME ¢ ~NOHfikiE = 3.28106
S B O HE D ~NOEE = 2.71894

HWH ¢ 5L A NS UADOH%E = 7.28106
HWE D 2OLLALNT YADH%EE = 2.71894
B TIPS LA NS Y ANOBIERER = 10

LV FIRDIEN, 1 HIZHK 10kg /MNEMZMD LI LB TEDL LW IHREREMEETEET.

Z 2T, C++SIMPLE TORBIZOWT, L DHBELRBICEEZEL TV ZEIZLET. 207D
2, MHOESFLEWVWIMEZEALTT. T/, 2 85HoM%RE0 FRE E8E LTHE»S5 2

HZEIZLET. 758, BRIV TRKRD L ICHEETIENTETT

£4
City = {A,B,C,D, X, Y}

8
total

fij»i € City, j € City

B (RX1L)

total

EH

upper;;,i € City, j € City

GEPES S

total = Z ij

JjeCity
D fa= ) fijs Yk € City\(X, ¥)
i J
Z fiy = total
ieCity

0 < fij < upper;;, Vi, j € City

LYok S

AR 5

i 205§ N D%

i 5 jANOEED FR

B T Tk
2 T ok O LAAEHI
LA S v TOli%ER

i25 j Ok ED TR

INX D, C++SIMPLE TOFRBIIKD LS b DIZHR D T

maxflow2.smp

/1 BEHERT

Set City;

C++SIMPLE flIgas
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i

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

/]l INTA—=F

Parameter upper(name = "k O ERR", index = (i, j));

/] 8
Variable total(name = "SR LTINS L A T Uy ~ORGREE");

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

/7 BB
Objective obj(name = "#UR T H L A N7 y~ofiksE (HIBEE) ", type = maximize);

obj = total;

// FHETOREE
total == sum(£["X", jl, j);
sum(f [k, j1, j) == sum(£[j, kI, j), k !'= "X", k != "Y";

sum(f[i, "Y"], i) == total;

/7 BERIZES 2 TR
0 <= f[i, jl <= upperli, jI;

N

solve();

// FERMN

total.val.print();

LB, FITRIZIZRD csv 774 Ve 52 F9.

upperdata_maxflow2.csv

, 5,0, 0,0
3’

>

B

4:
s 0’
H 0,

’0’

B

WkEO LB, A, B, ¢, D, X, Y

A, 0,0
B, 0, 0
C, 0, 0
D, 0, 0
X, 4, 6
Y, 0, O

o O o o O

0
0, 0
0, 0,
0, 0
0, 0

’O)

>

C++SIMPLE flzESE BB NTT -8B T L
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| 28 LRI

M O®RARMETIE, NEROBWREEZFIC Ry T =27 1CHN5EEZTEA7ZT34LEIHEw
) TR EIT VT L2, D0, INEMERET DRI 2B B oML R A M &
EBLTWEFRATLZ. T/, BHTE2S | HICHTT 2/ MNERORNIE > Tnd X9 2G4
IO F S CTRaB L 24T ) LEIFD D T3

RFolmELY NT—2 ETHEDPOKRMETHRTEICO22EM (A M) 2RAILEY &
WO O Z L ERRABHRIEE W E . 2B, RARMED & & LFEBRC, AT 5
VERDY T, F72, [RFEom] 251 THILEIITR/NEHEE IR, h—Fr—3a v
VAT ATON— MERRBREORBENZ EIIEH SN TVET.

B fiE

HHMEFEL, XWTOBKG THTRELNEREYTOLANT YT HIZ SkgMIDTWET
COB, ATFTOROLHIE, #BBIE2OLVA NS Y ETHETAEICW L OOREZEH LT
WETT. F7, 200N OM T HIZERZNZHOED ER (k) PHOKETFO LS IZHRE -
TWET. 51T, 2200MEOMT/INENZ kg #ik 3 A2 HICLE TORICHDLNL TV S E DN
P0FEF. ZoLE, NERE kg W THNS L A NT U AR T BRI A B R IR
KHTLEI 2. 72720, SHRIIMOI D Sk SN T E /MM & 2T RIS 5
borLET.

BXTT Bkt 1kg H7-V DEHR

WHTHX A 250 s

WHTHX B 200 (AD——

A C 270 4 \

B C 300 4 ®
B D 220

C LAMT XY 190 6 5

D LAFSYY 170 (By—

ERALIZOWT, FiffiORKITHEEOR & O I

o MREARER (MFIOBIETO total £ WA ZEH) A8 ICHT - TV 5.

o HBHD BB OR/MUICE D > TV 5.
D2HTY. T2 1P OWTE, BIFiOPIEEFR CESLE 20 3O TUHEIS U ChHifi%
BEIZLTL 28w, BB, REMIEZEENL— MIOWT [NER kg b2V 0BT & (%L
TeNEROR ] OfEROBAE L LI L TROLNET.

DEoZEnrs, ZoOBREIIRO X HICEMETEET

zH

Sxa BT 5 A S~ O%E
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46 FE2E HIEDOEN
fxa BB TH 0 5 B Hupi A~ Ok &
Jac A MRS C H A DA E
Jsc B #iriA 5 C Him A~ Ok
/D B #5225 D H Ok =
fey CHLEAD VA N T Uy A\Dlfik e
for DN H LA NT YOk

HE9R% (&/Mb)

250 fxa +200fxp + 270fsc + 300fpc + 220fpp + e

190fey + 170 fpy

hil M

8= fxa+ fxp Bk T35 C Ok =

Fea = fac A H 5T O O RAEH
JxB = fec + fop B i 5T Dk & O fRAEH
Jac + foc = fey C 3 5T Dk & O PRAFHI

JfBp = foy D H#b 57 C O ik 2 O PRA7EHI

Jey + foy =8 VATV TOl%EE

0<fra<4 BB TH 5 A A~ Ok E O TR
0<fxp<6 BB T30 5 B WA OHEREO TR
0< fac<5 A MRS CHL A DR BT
0<fpc<4 B #5225 CHEADHiERER D F TR
0<fpp<3 B #5225 D #HiAANOF%EED F TR
0<feyr<38 CHIENDL LA NI Uy ~OlikEd TR
0<fpr<5 DS LA NT U ADOEERD TR

DR % C++SIMPLE CiRtilb 3 5 E LT L HI12% D $5.

mincostl.smp

C++SIMPLE flIgas

/] EBOES

Variable f_XA(name = "SUF T2 S 4 ~OHkE");
Variable f_XB(name = "#U3 L3525 B ~OfkE");
Variable f_AC(name = "/ A 22SHIM ¢ ~DfHE");
Variable f_BC(name = "Hixi B S HEL ¢ ~NOEpkE");
Variable f_BD(name = "Miii B S MM D ~OH%kE");
Variable f_CY(name = "Hif ¢ SV A N T U ~\OHfiEE") ;
Variable f_DY(name = "Mipi D 5L A N T U ~DfkE");

MRS NTT FT—FHIEVRT I
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/1 BEH ORME

Objective totalcost(name = "FAEH", type = minimize);

totalcost = 250 * £ _XA + 200 * £ _XB + 270 *x f_AC +
300 * £f_BC + 220 * £ _BD + 190 * f_CY + 170 * f_DY;

/] FHT T OIS
== f XA + f_XB;

f_XA == f_AC;

f_XB == f_BC + f_BD;

f_AC + f_BC == f_CV;

f_BD == f_DY;

f CY + £ DY == 8;

// ka5 BT R
0 <= f_XA <= 4;

0 <= £_XB <= 6;
<= f_AC <= 5;
f _BD <= 3;

<= f _CY <=

>

6
5
<= f_BC <= 4;
3
8
5

o o (] o o
A
]

<= f DY <= 5;

/] KIELTHEEZNNT 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();

totalcost.val.print();

CDETNERETESEL L,

BB T O A ~NOHERE = 2
B T80 LT B ~NOfikE = 6
R A 2OHIT ¢ NOEEE = 2
HWr B O ¢ NOHEE = 3

C++SIMPLE flzESE BB NTT -8B T L
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Hri B 2O D NOHEE = 3
W ¢ 2OV A NI UANDHiERE =5
Wi D HHLVA LT UAOfkE = 3
WHH = 5260

>

% 2 E ﬁ“s @llD

i

EV)FIRDPEN, HMREMEETES LT

LZAT, ZOFFORBTRWBHOEIZL VIHEIIISHT 52 EXWEETY. 22T, #i0E
HLVAMESEEBAL, bELTF—VE2ERE L THE2L52 559107562 L CREIBIZMEIC

FLTHIRHLRTVWEIICLET. 7,

Zo)ETEAMEZ LaBTEROIIITHD I, &

B, BREFEANIZOWTIE oM E~OMEEOM] & [HOME2 S OMEROMN] OEDT—F %

SR 552 5N E WY T L7z, BRAIC,
ZLTODHEDBHEEL V) T IR ET.

COMEASIED M AR T, BOMBENRL A T >,

£4
City = {A,B,C,D, X, Y}

zH
fij,i € City, j € City

EH
upper;;,i € City, j € City
cost;j,i € City, j € City

supply;,i € City

BRIEEH (R/IMb)

Z Z cost;j - fij

JjeCity ieCity

EAFSESES

Z Jij— Z fia = supplyy, Yk € City

jeCity icCity

0 < fij < upper;;, Vi, j € City

Lok S

i 25§ N D %

i 5 j D% ED R

i 25 jNOEGEDOBNI 002 % /INER 1kg 72D
DEH

i TOMMEEMAREDE

B CORBE L HARDE

i 5 j Ok REO TR

ZOERLE LIE L2 HE% C++SIMPLE TR T A E KDL H 2R T

mincost2.smp

/1 BEERT

Set City;

C++SIMPLE flIgas

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

City);

MRS NTT FT—FHIEVRT I
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/] INT A—=%

Parameter upper(name = "fijb®= D LR, index = (i, j));
Parameter cost(name = "HEE ", index = (i, i));
Parameter supply(name = "supply", index = k);

/] EE

Variable f(name = "Hij5&", index = (i, i),

// HEYEE
Objective total_cost(name = i type = minimize);

total_cost = sum(cost[i, j] * f[i, jl, (i, j));

/] FHE T O R & AR O
sum(f [k, j1, j) - sum(£f[i, k], i) == supplylk];

// Wk E I BY A BN BRI
0 <= f[i, j] <= upperli, jl;

/1 K#

solve();

/7 AR

total_cost.val.print();

B, ETEICERD 2D csv 774 NVE 1 DD dat 77 A VES 2 T

upperdata_mincost2.csv costdata_mincost2.csv
ko R, A, B, ¢, D, X, Y Wik #®M, A, B, C, D, X, Y
A, O, 0, 5, 0, 0, O A, 0, 0, 270, 0, O, O

B, 0, 0, 4, 3,0, 0 B, 0, 0, 300, 220, 0, 0
¢, 0, 0, 0, 0, O, 8 ¢, 0, 0, 0, 0, 0, 190

b, o, 0, 0, O, O, b b, o, 0, 0, 0, 0, 170

X, 4, 6, 0, 0, 0, O X, 250, 200, O, O, O, O

Y, 0, 0, 0, 0, 0, O Y, 0, 0, 0, 0, 0, O

C++SIMPLE flzESE BB NTT -8B T L
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i

supply_mincost2.dat

supply =
[Al O
[Bl 0
[Cl1o0
[D] 0
[X] 8
vl -s

| 29 EELRE

G ETHBRNRTE RARMER RN EHRHETIZ, 2y b7 =2 L& 1 BEHOL O LR Tw
FHATLZ oL, BIEMRETELAY N7 =2 E2BEBOLDOIHRNL E V) F—AB LI HY
9. ZMREEL, BEBOMYE N TGRSR E TS 2 L W) BEICHH SN SR
BT, BEZEZOFPHETIRHEINRTHET.

B fE

HAHEFEZ, XWOBB TG LNV HONENEZ YTHO/RVEE T HIZ 8kg DT
T3, 261, MUEH T TEELL) EAHOINEREZ ZTHO) EARET T HIZ 13kg #1®D
TVWET. OB, TOROXIIZ, BHIEIrONVE, BB TE»S 5 EAR T Clkd 2 M
WKW OPOMBEZFRHLTVES. 72, 22000 T HISERL SV HONERE S &
AMDONERDOEEED LR (kg) PROBFO L) IZHRESTHET. 51T, 2 200HH DM
TN HONERR ) EARDNER % kg ik 2T ORISENPN TV DL 2T OB H
DNET. ZorE, NUHONERE D EARONERE RS S NTBIZTMND DB bR
A1 HIZOERENLSTL & 92

/'\/
|

Bk T Bk %k INRADNEROERE 5 EARDNEROHEXE
WHTHX A 12 11
]I X B 10 12

C++SIMPLE flzESE BB NTT -8B T L



2.9 ZmERMEE 51

A C 4 5
A NRUYBY 1 -
B A 6 7
B C 11 9
C NYERY 9 -
C VEARZ - 5

T3, FWEL— MIOWTR Y HONERORRERE 5 EAHO/NEROEEIEHE LT
Y. 7272, ) EARIINVHONER R L) XV RIZ) EAHONER ZWELZ) T
52LEHYFEADT, INHITHIBTAERIZIZITRESLAVIEICLET

KIZ, HMBEEIZOW TR/ EHREOR L FARICEZ 22 L1220 £¥. 72721, VA
INERY & D EARO/NERTHIE T A b ASH 7% 5 HICIERSLETT

RIS, TR EEZ TS, KL — MIOWTIRBESICH 5 £ 51232 HO/NER OBk
wE ) EAMONEROERREOMAERZBZ 2w ) fIREAPLETT. T2, AN
VTR E IS LG AT 2T 5LElH ) 3. 61, [-lkgWikTb] L) Eiddhy
ZEEADTERIZOWTIRATIK S LETT.

PDEoZErs, kOLHICENMLTE T,

T8

PWheatxs, UWheatxa BT 5 A SO %E
PWheatxg, UWheatxp B TH 5 B M S~ Ok =
PWheatsc, UWheatc AHED S CHEADFEE
PWheaty A HiFE D 5 % v BAD R
PWheatgs, UWheatg, B #2005 A Hi D%
PWheatpe, UWheatpe B #bri2 & C H A D% R
PWheatcy C HiE D 58V BAD %R
UWheatcy CHIEND ) EARNDi%E

BrRIBI% (&/I\b)

12PWheatxs + 10PWheatyp + 4PWheatac + A% 2
11PWheatsy + 6PWheatgy + 11PWheatgc +

9PWheatcy + 11UWheatx, + 12UWheatxp +

SUWheatyc + TUWheatgs + 9U Wheatpc +

SUWheatcz

C++SIMPLE flzESE BB NTT -8B T L
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wlHIRG

PWheatys + UWheatxs < 15,

PWheatxgp + UWheatxp < 12,

PWheatsc + UWheatac < 18, PWheatay < 3,
PWheatgy + UWheatgy < 3,

PWheatgec + UWheatpe < 10, PWheatcy < 10,
UWheatcz < 15

PWheatys + PWheaty = 8, XY DRI BT % BRAFHI
PWheatsc + PWheatyy = PWheatxs + PWheatg,,
PWheatgs + PWheatge = PWheatyg,

PWheatcy = PWheatsc + PWheatpc,

8 = PWheatsy + PWheatcy

UWheatxs + UWheatxy = 13, I EAHDONERNZE T SRR
UWheatsc + UWheatay = UWheatxs + UWheatp,,

UWheatgs + UWheatgc = UWheatyp,

UWheatcz = UWheatac + UWheatpc,

13 = UWheatcyz

PWheatxs > 0, PWheatxg > 0, PWheatsc > 0, ik IZ B3 A IEA IR
PWheatay > 0, PWheatgs > 0, PWheatgc > 0,

PWheatcy > 0, UWheatx, > 0, UWheatxg > 0,

UWheatsc > 0, UWheatgy > 0, UWheatpc > 0,

UWheatcz > 0

Bk v — b OERO LIREEZ %20

i

0)“1:1

=

ZN% C++SIMPLE TRtk § 5 RO L HI1ZH D 9.

multiflow1l.smp

/! BEROEF
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;

// BRBE¥BOES

Objective total_cost(name = "#& B 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;

/] WL — N OlRE o LR

C++SIMPLE flzESE BB NTT -8B T L
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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;

/1 28T FIO/NER S % PRAFH

PWheat_XA + PWheat_XB == 8;

PWheat_AC + PWheat_AY == PWheat_XA + PWheat_BA;
PWheat_BA + PWheat_BC == PWheat_XB;

PWheat_CY == PWheat_AC + PWheat_BC;

8 == PWheat_AY + PWheat CY;

/1D EAADNERIT B AR
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;

// FERAHIF

PWheat_XA >= 0; PWheat_XB >= 0; PWheat_AC >= 0; PWheat_AY >= 0;
PWheat_BA >= 0; PWheat_BC >= 0; PWheat_CY >= 0;

UWheat_XA >= 0; UWheat_XB >= 0; UWheat_AC >= 0; UWheat_BA >= 0;
UWheat_BC >= 0; UWheat_CZ >= 0;

Z 2T, C++SIMPLE TOFtiZ X VB AR DICL T 2L ET. Zozoizix, #ilio
FEOMEEBAL, SFSELTFT—FIHIBTELLILCTEILEWHMTT. OB, HEED
LR EOEARN T — 7 2 MR ZETUNEN S5 25 L)L TBEET.

T5&, BEMLIZOVWTIRKRD L) ICEHTE T T

&4

City = {A,B,C, X, Y, Z} # OHEE

zH

PWheat;;,i € City, j € City i D25 j NI O /NER O % =

C++SIMPLE flzESE BB NTT -8B T L
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UWheat;;,i € City, j € City

EH
upper;;,i € City, j € City
PWheat_cost;j,i € City, j € City

UWheat_cost;j, i € City, j € City

PWheat_supply;,i € City
UWheat_supply;,i € City

BHIBE% (R/IME)
Z Z (PWheat_cost;; - PWheat;; +

jeCity icCity
UWheat_cost;; - UWheat;;)

Hl#I% 4
PWheat;; + UWheat;; < upper;;,Vi, j € City
Z PWheaty; - Z PWheaty = PWheat_supplyy,

JjeCity ieCity

Yk € City

Z UWheaty ;- Z UWheaty, = UWheat_supplyy,
jeCity ieCity

Vk € City

0 < PWheat;;, Vi, j € City
0 < UWheat;;,Vi, j € City

=

% 2 E ﬁ“s @llD

i

i DD EAHONER Ok

i 5 j Ok EO FR

i35 NOEIEDBZ D025 78 IO/ 1kg
H720 OEH

P25 j NOEIEDE 05 9 EAHD/NER
kg H7-0) DB

i CONRYHAONEROFMR L RARDE

i TOIH) EAHDONEROTM R ERAROZE

TR
i25 jANOHEED FR

BHL T T DI FHONERIZ T B AR

FHRTD D EAHDNEFIZBT B RAFEHI

28 ¥ DINFR D i w8 D FEEHTRY
9 EAJHD/NER Ok o IEAFKY

C++SIMPLE Ttk 95 L RO L IR Y, HIIEDLDOLVIHRICES>TWAL I EWSHD T

multiflow2.smp

// EEERTE

Set City;

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

City);

/] INTA—=F

Parameter upper(name = "5 &E D LR, index = (i, j));

Parameter PWheat_cost(name = "NV HO/NEH OB ", index = (1, j));
Parameter UWheat cost(name = ") EAHO/NEHOHIEEH ", index = (i, j))s
Parameter PWheat_supply(name = "PWheat_supply", index = k);

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

C++SIMPLE flzESE BB NTT -8B T L



2.9 ZmERMEE 55

/1 ER
Variable PWheat (name="/X>FHD/NENOEEL", index=(i,j));
Variable UWheat (name="" & A D/NER OHgEE, index=(i,3));

// HEYBE
Objective total_cost(name = s, type = minimize);
total_cost = sum(PWheat_cost[i, j] * PWheat[i, j] + UWheat_cost[i, j] * UWheat[i, jIl,

i, j);

/7 WL — N T OlfikE o LR

PWheat[i, j] + UWheat[i, j] <= upperli, jl;

11 232 O/NZER RS B RAF
sum(PWheat [k, j], j) - sum(PWheat[i, k], i) == PWheat_supplyl[k];

/1D EADNERIBT B RAF

sum(UWheat [k, jl, j) - sum(UWheat[i, k], i) == UWheat_supplyl[k];

/7 AT
PWheat[i, j] >= 0;
UWheat[i, j1 >= O;

LB, FAMIEZRDI DD csv 7 74N (HEEo ER - NN OwERM - ) EAH
DONEROEEER) & 120 dat 7 7 4 )V (PWheat_supply 3 & UF UWheat_supply) % 5-2 7.

PWcost_multiflow2.csv upperdata_multiflow2.csv
NEHONER DR, A, B, C, X, ¥, ke LR, A, B, C, X, Y, Z
Z A, 0, O, 18, 0, 3, O
A, O, O, 4, 0, 11, O B, 3, 0, 10, 0, 0, O
B, 6, 0, 11, 0, 0, O ¢, 0, 0, 0, O, 10, 15
¢, 0, 0, 0, 0, 9, 0 X, 15, 12, 0, 0, 0, O
X, 12, 10, 0, 0, 0, © Y, 0, 0, 0, 0, 0, O
Y, o, 0, 0, 0, O, O Z, 0, 0, 0, O, 0, O
z, 0, 0, 0, O, 0, O

C++SIMPLE flzESE BB NTT -8B T L
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UWcost_multiflow2.csv supplydata_multiflow2.dat

D EAHDONEROWEEM, A, B, C, X, PWheat_supply = [A] 0 [B] 0 [C] ©

Y, Z [x1 8 [Y] -8 [Z] 0;

A, 0, 0, 5,0, 0,0 UWheat_supply = [A] O [B] 0 [C] 0

B, 7, 0, 9, 0, 0, O [x] 13 [Y] o0 [Z] -13;

¢, 0, 0, 0, 0, 0, 5
X, 11, 12, 0, 0, O, O
Y: O’ O) 0’ O, O, 0

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

COEFNVEREFTLIRERDLS, BBHN494 2D EIICHRTLERETHY, HlZITROM
DEIINRVHDONERE ) EARDNER ZRETHE I WG 0 T
IRV DINFER; O ik 9 EAHONER OB

1 //“\\
107392 107392 ////////' 10.892608 1082352? /////6//,

&~

3.892608 /
\ 0.892608

2.0 PEEREDL .

figk % EOMIICHIE T % & Rl O 0% KD 5 kALl M, #WEIE 2 SIOeHShTwE

T, fEEEREOH NS, COHTp A T4 7 VHE%E, ROHiTp Ly ¥ —MEZI) RIFET
B, RF2—FMI) 7V TREMEIFELAT2HH (5B [HEA] LIF0ET) THHSH
Wik 2 RS 2 2 LW iEaachbhbr e MEL 7.

T, ATFATVEOVWTHMILET. AF4 7V REFELEL LR ZEE LN (5%
[Higkr] LI E ) ~oBHFHoORMzR/MNITIENOZLTT. ZLT, ;@x?47y%i
DLMEDZ LE AT 4T VMELIFOTET. &b, ~MRICZLEOBREOFEEND 2 0EHEELT
R EFTOTHEA EORBEIHMLR/MNITAI LI ET. F, Mz 1 HHicids]

EFNCALE S A L) BRI p A T4 7 VE LT E T,

B %

HHEEER, ATPOFHETO6THOFNE 2 0OWITHAIT /= EMELL) EEZT
WET. Zor, HIEME CORBEIEEEY R/ANCT 2720IEEOHICHETAERWTLE D
A B, FHOANDRBETOEDEL I ICE-oTWET. T2, 2 HHOHEIATORD X 912
oTWET. 72721, EHEH IR T 2 80T H ORI oMl 2 kEh L7z & & o
ZHRHLET.
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i A
AT 800
Bii 550
cili 780
Dili 600
Eili 1020
Fiii 360

9, ZOMETRIEMHTIT LT /N— b2 HEST200E) P2 RKTERPLETH D Z LD
20 ET. AL, ShZ2TTREME2S EH 5 OHEASEVO2 %KD 2 LEN DY, B
R ->TLFVES. 22T, #i 280 OF = MRS T 5581, £)ThuEAIZ0%
WHEI R 01 EH x; #BALET. &8, x=10R3AHIICT /8= 2 HIEL, x; =0 Ok
WIEHE LW E WA RE LE5.

K, WREMHIZOVTEZTVWET Y. BIFEBRRZLHIE, x 3T i CHET 2089 2%
HKLTOET. ZOPETEI2HBICHIELETOT, Y i 132 THELENH ) ET. F72, K4

HIZ DN TG H DTS MG LA UE R ) 24 A (ABBEOR &I &5 &k =R
TZ)C.}_’.OCCCV) iT) xij %ﬂib\fﬁfﬁj—é &, %’1 b:o‘/‘f inj f)i\l.’c&)é kl/‘)) :&0:7&?) i

T.%%K,%@ii?#kmﬁtfw&wﬁﬁtmﬁénfﬁi5ﬂ%ﬁﬁ%biT.:n%%@
72021, x;; =0 DA x; =1 o TUIWIT WV E V) HIRGEEILETT. SVl E, x;
Fx; FOREVEZ LS HVEV) ZEIIRDET. LoT, ATET L x;j<x; & ET. 7272
L, Coflf%&i=joRa I3 EERTT NS iz jOBEOATTHTHL I LITERLTL
7230,

HIOBEUEZ, EANEORBEIEREE W) S22 3. 9, #8711 2 S8 j ~ORBEhH#E X
xij= 1 OHBHEICOAERT 2LENIHY TS, XoT, T3 21i1,j MoOHHEL v, OMERO T T
ZLT, jiZonwTHz L2 L THRITiINODEAL LOBEFEIHOLET. ZLT, ZOBEH
HilElcEATH 2 ANOZETHOEL LTI i 2OOEREOT-BEEMEZEES. EAZD
7R E A S CORTIZOWTRD, ME L 5L THNBEETH 2 EAMN S ORBEIHEE L 2
DET. BB, KLY 2HHHOBBIROROWBY ICR L ENGFH FT

AW BW CW DM EW FmM
AT |0 7 2 13 19 17
B |7 0 8 6 12 10
cmi|2 8 0 14 20 18
D | 13 6 14 0 7 4
Ef | 19 12 20 7 0 3
Fi | 17 10 18 4 3 0
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i

DrkoztrzFeosr e, kROLHIZERLTE T,

0-1 ZH
XAA> XAB> XAC»> XAD> XAE> XAF> XBA> XBB» XBC» XBD> Xpg, 0 L7213 1 2 & 2 HMET 2D L b v G
XBF, XCA» XCB> XCC» XCD»> XCE> XCF» XDA> XDB> XDC> BXEZLODPERTE

XDD> XDE> XDF> XEA> XEB> XEC> XED> XEE> XEF> XFA,

XFB> XFC> XFD> XFE> XFF

BREE# (R/I\b)

800(7xap+2Xac+13xap+19x45+17xap)+550(Txpa+ AT & KoL B e
8xpc + 6xpp + 12xpE + 10xgr) + 780(2xc4 + 8xcp +

14xcp+20xcE +18xcr) +600(13xps +6xpp+ 14xpc +

TxpE +4xpF) + 1020(19xz4 + 12xp5 +20x5c + TXgp +

3xEF) + 360(17XFA + 10xFB + ISXFC + 4xFD + 3xFE)

Hl#I =M

Xaa + Xpp + Xcc + Xpp + XEE + Xpp = 2 2 FRTC s

Xaa + Xap + Xac + Xap + XaE + XaF = 1 ATE 1 AT ISR

Xpa + Xpp + Xpc + Xpp + Xpp + Xpr = 1 B il 1 fEATICE S

Xca + Xcp + Xcc + Xcp + XcE + xcF = 1 Ciliid 1 ST iZmi s

Xpa + Xpp + Xpc + Xpp + Xpg + xpr = 1 D wild 1 & i s

XEA + XEB + XgC + XEp + XEE + XgF = 1 E i 1 B@Aricht s

XFA + XFp + Xpc + XFp + Xpg + Xpp = 1 Fifiid 1 & icit s

Xap < XBB, Xac < XcC» XAD < Xpp, XAE < XEE, HIE LT a8 I AL

XAF < XFF, XBA < XAA, XBc < XcC»> XBD < XDD,
XBE £ XEE, XBF < XFF, XCA < XAA> XcB < XBB,
Xcp < Xpp, XCE < XEE, XCF < XFF> XDA < XAA,
Xpp < XBB, XpCc < XcC> XDE < XEE, XDF < XFF,
XEA < XAA> XEB < XBB, XEC < XcC» XED < XDD,
XEF < XFF, XFA < XAA, XFB < XBB, XFC < XcC,

XFD < Xpp, XFE < XEE

ZOREREZFDFE T C++SIMPLE Titih $5 KDL H 1240 T,

medianl.smp

/1 EBOEF
IntegerVariable

x_AA(type = binary), x_AB(type = binary), x_AC(type = binary),

x_AD(type = binary), x_AE(type = binary), x_AF(type = binary),

C++SIMPLE flzESE BB NTT -8B T L
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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),
x_CD(type = binary), x_CE(type = binary), x_CF(type = binary),
x_DA(type = binary), x_DB(type = binary), x_DC(type = binary),
x_DD(type = binary), x_DE(type = binary), x_DF(type = binary),
x_EA(type = binary), x_EB(type = binary), x_EC(type = binary),
x_ED(type = binary), x_EE(type = binary), x_EF(type = binary),
x_FA(type = binary), x_FB(type = binary), x_FC(type = binary),

x_FD(type = binary), x_FE(type = binary), x_FF(type = binary);

/] BEAHN S BB EEE O R/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);

// 2 #WICHIIET A

x_AA + x BB + x_CC + x DD + x_EE + x_FF == 2;

/1 B BT 5

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 WA IE AL ST L 2w

x_AB <= x_BB; x_AC <= x_CC; x_AD <= x_DD; x_AE <= x_EE; x_AF <= x_FF;
x_BA <= x_AA; x BC <= x_CC; x_BD <= x_DD; x_BE <= x_EE; x_BF <= x_FF;
x_CA <= x_AA; x CB <= x_BB; x_CD <= x_DD; x_CE <= x_EE; 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;

C++SIMPLE flzESE BB NTT -8B T L
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i

LZAT, ZORRTYT EMHTOBDH R 725 E BV RETH L% EOHBTHHNTIED Y
FHA. EIZT, EFTVIZ 7 ANERHNZEDIZL TV ZEIZLET. 20201CE, ATF—%
ECEBRETNHEPOEZBUENHY TT. 22T, ADEHEBICHTLEZT—%%2T7—% 771
WHBH525ZEICLET. TOK, HRAGRT—FIHIETES L) ITHHTOEGE VI MEZEA
LTBEET. 758, 2 LIV TKRO L) ITHEETET.

&4

City = {A, B,C, D, E, F} #HiiDEE

0-1 ZH

x;ij,i € City, j € City 0F7231 2L METHONEEZICG SN
DN EKTER

R

distance;;,i € City, j € City T i 2 SERHT j £ TOREE

population;, i € City i o A

BREEH (&/IME)

Z population; - Z (distance;; - x;;) AN X R B IR

icCiry jeCity,i#j

LE PSS

Z Xii =2 2 AR Y )E

ieCity

> xij=1,Vie City BRI 1 AT AL S

JjeCity

xij £ xj;, Vi, j€City,i # j HE LT 2 815 Lo

FREoRX % C++SIMPLE CTRtilb 35 &, KDL H IR Y 9. 7B, Nuorium Optimizer TDIFFTHF
BT OEGDERNLZEREIT—F 7 7 A V2O HEIIZEEER L 9. £ 72, simple_printf() % J|
WHIES 2 EITOAZFRT L L) ICTRLE L.

median2.smp

/1 HEERT
Set City;

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

/] INTA—%
Parameter distance(name = "2 HRTHTRIOFHEE", index = (1, j));

Parameter population(name = "#HRMTD A", index = i);

C++SIMPLE flzESE BB NTT -8B T L
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/] EH

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

// HEYE%K
Objective total_distance(name = iR By type = minimize);

total_distance = sum(population[i] * sum(distance[i, jl * x[i, jI, (j, i '= j)), 1);

/7 RIStk
sum(x[i, i], i) == 2;
sum(x[i, j1, j) == 1;

x[1i, j1 <= x[j, 31, i '= j;

N

solve();

/7 KR
simple_printf ("%s WIZWES A, \n", i, x[i, i].val == 1);

B, FAARICKO 2ETHOEHEEZ KT csv 7 740V () ERHTOAN%ZEKT dat 7 7 4V (£7)
25 AET.

distancedata_median2.csv populationdata_median2.dat
2 ¥R OMEE, A, B, C, D, E, F o AL =

A, O, 7, 2, 13, 19, 17 [A] 800

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

c, 2, 8, 0, 14, 20, 18 [c] 780

D, 13, 6, 14, 0, 7, 4 [D] 600

E, 19, 12, 20, 7, 0, 3 [E] 1020

F, 17, 10, 18, 4, 3, O [F] 360

COETNEFEITTHERDFERVBEN, ATTEEHICHETLERWZ &b F7.

A THICHIET 5.
E HICHET 5.

201 P2

i p A7 4 7 YHEIE, FEMEERMOMO (EAMGE) BEHNELRNMNTLIEVIH
BTEONMETLZ. 20k, JTELAPORERNE TOFYN L BEHHELRNNITLEI R

C++SIMPLE flzESE BB NTT -8B T L
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i

R TE Y. LaL, MohilHRALERAOMI B ICHNL T AGbENE IR T
WALIEEEAH ) 9. ZOx, ZOHTHE) ptry —MEIE, (EATE) BEEMEMHIGICKE
WHIAEDEEEL VL) ICHEZ TAMEE RS Z TS IT.

ZIT, by —t3RAEVEEL,LO (EAMNE) B2 RN HERADOZET, 20
HeRDODLMEOZ L2ty y —EE VTS, T, pNCHEREZRKET S L) 2%LEICp
Yy —REEIEY, HHEO L) ZRIEZRES S &) 2BEEICHwLRTVwET.

B fE

HHEEER, ATPOFHETO6THOFNE 2 0OWITHIT /= EELEL) EEZT
WEY. Zoky, #HilirSHHERE TORERAMF EBEHEMORAELZ R/MIT 5720121 0TI
WIETALERWTLEID. 4B, SHTOAOEIEFORDOLIICHE>TVWET. T2, 210D
HEEIATORO LI IZhoTwE Y. &b, BEHEMITN TV 2 5l Mo MRt #R T % %
ML EoREHEBZRBLET.

#ii A
ATli 800
Bl 550
Cii 780
Difi 600
Eili 1020
Fili 360

Wi OBIME & OECIZHEBOES 7T T, 20720, HfiofEToOZEHE fREEIzow
TEHCOBETLZOTEMHL I TOTHMIAEH 2SR L T 23w,

HIYBEICOWTIE, WiliroMEhE COREAMF EBBHHFHORAME VI ZLICEDFT. §
I, WA iAW j T TOEAM SBEHHFBZROET. TN x; =1 ORFICEREZFRHOLDOTT
25 i MoOH#E, iOANOZLTx,; D325 8T GLE0E R FT. 4B, i=jORIEIO
FEHIC0WCR ) FTOTHEICEIED RN LICLET. KIS, SHoL)BI=~y 7 AEED
ERALTO—2DTF 7=y 7 L LTER v #H72ICEALEY. Zok, AN EBEERESELE
Ny TTHDEIHIBELEZMZ S LTy ICEA EBEHFBEORKME W) EREH-E5
CENTEEY. LoT, ERvARVCHNEKLZY T

Doz Ers, koL ZENMLTE TS,

0-1 %
XAAs XABs XAC» XAD» XAEs XAFs XBAs XBB> XBC» XBp, Xpg, 0 72131 & & HM)E T2 DA &g b ar v L
XBFs XCA> XCB> XCCs XCD> XCE> XCFs XDA> XDB»> XDC> ci 2:“: & O)z)‘%%?%;ﬁ

XDD> XDE> XDF> XEA> XEB> XEC> XED> XEE> XEF> XFA,

XFB> XFC» XFD> XFE> XFF

C++SIMPLE flzESE BB NTT -8B T L
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v H AN & BB EHEED F A

BrE% (&/IMVLb)

v H AN X BB O R H

LIESES T

v > 800 X Txap, v > 800 X 2x4c, v > 800 X 13x4p, B AN X BB FRAE 3R E 2B R v

v > 800 X 19x4g, v > 800 X 17x4F5, v > 550 X Txp4,

v > 550 X 8xpc, v =550 X 6xpp, v > 550 X 12xpE,

v > 550 X 10xgp, v > 780 X 2xc4, v = 780 X 8xcp,

v > 780 X 14xcp, v > 780 X 20xcEg, v = 780 X 18xcF,
v > 600 X 13xpys, v > 600 X 6xpp, v = 600 X 14xpc,

v > 600 X Txpg, v > 600 X 4xpp, v > 1020 X 19xg4,

v > 1020 X 12xgp, v = 1020 X 20xgc,

v > 1020 X 7xgp, v = 1020 X 3xgp, v = 360 X 17xF4,
v 2 360 X 10xpp, v = 360 X 18xpc, v > 360 X 4xpp,

v > 360 x 3xFE

Xaa + Xpp + Xcc + Xpp + XEE + Xpp = 2 2 FRTC s

Xaa + Xap + Xac + Xap + Xag + XaF = 1 A X 1 AT IS

XA + Xpp + Xpc + Xpp + Xpp + xpp = 1 B il 1 fEATICE S

Xca + Xcp + Xcc + Xcp + XcE + xcF = 1 Ciliid 1 ST icmit s

XpA + Xpp + Xpc + Xpp + Xpg + Xpr = 1 D i 1 BEArICELS

XEA + XEB + XgC + XED + XEE + XEF = 1 E i 1 &Pl

Xpa + XFp + Xpc + XFp + Xpg + Xpp = 1 Fifiid 1 &pricit s

Xap < XBB, Xac < XcC» XAD < Xpp, XAE < XEE, HIE L T8I AL

XAF < XFF, XBA < XAA, XBC < XcC»> XBD < XDD,
XBE £ XEE, XBF < XFF, XCA < XAA> XcB < XBB,
Xcp < Xpp, XCE < XEE, XCF < XFF> XDA < XAA,
XpB < XBB, XpC < XcC> XDE < XEE, XpF < XFF,
XEA < XAA> XEB < XBB, XEC < XcC» XED < XDD,
XEF < XFF, XFA < XAA, XFB < XBB, XFC < XcC,»

XFD < Xpp, XFE < XEE

Z DFER % C++SIMPLE Titilh 45 & kDX H 1240 9.

centerl.smp

C++SIMPLE flzESE BB NTT -8B T L
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i

/] EBOESF

IntegerVariable

x_AA(type
x_AD(type
x_BA(type
x_BD(type
x_CA(type
x_CD(type
x_DA(type
x_DD(type
x_EA(type
x_ED(type
x_FA(type

x_FD(type

Variable v;

// BEHRA X BB O &R KM O iR /ME

Objective max_distance(type =

max_distance =

v >=

v >=

v >=

800 * 7 * x_AB; v

800 *
550 *
550 *
780 *
600 *

600 * 7 * x_DE; v
1020 * 12 * x_EB;
1020 * 3 * x_EF; v

360 * 18 * x_FC; v

v

19 * x_AE; v
8 * x_BC; v
10 * x_BF; v
14 x x CD; v
13 * x_DA; v

binary), x_AB(type
binary), x_AE(type
binary), x_BB(type
binary), x_BE(type
binary), x_CB(type
binary), x_CE(type
binary), x_DB(type
binary), x_DE(type
binary), x_EB(type
binary), x_EE(type

binary), x_FB(type

binary), x_FE(type

binary), x_AC(type
binary), x_AF(type
binary), x_BC(type
binary), x_BF(type
binary), x_CC(type
binary), x_CF(type
binary), x_DC(type
binary), x_DF(type
binary), x_EC(type
binary), x_EF(type
binary), x_FC(type

binary), x_FF(type

minimize) ;

>= 800 * 2 x x_AC; v >= 800 *
>= 800 * 17 *x x_AF; v >= 550 *
>= 550 * 6 * x_BD; v >= 550 *
>= 780 * 2 * x_CA; v >= 780 *
>= 780 *x 20 * x_CE; v >= 780 *
>= 600 * 6 * x_DB; v >= 600 *
>= 600 * 4 * x_DF; v >=

v >= 1020 * 20 * x_EC; v >=
>= 360 * 17 * x_FA; v >= 360 *
>= 360 * 4 *x x_FD; v >= 360 *

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

= binary) ;

13 * x_AD;
7 * x_BA;
12 * x_BE;
8 * x_CB;
18 * x_CF;
14 * x_DC;

1020 * 19 * x_EA;
1020 * 7 * x_ED;

10 * x_FB;

3 * x_FE;

/7 WG E BB B HlR St

x_AA
x_AA
x_BA
x_CA
x_DA
x_EA

x_FA

+ x_BB +
+ x_AB +
+ x_BB +
+ x CB +
+ x_DB +
+ x_EB +

+ x_FB +

x_CC
x_AC
x_BC
x_CC
x_DC
x_EC
x_FC

C++SIMPLE flIgas

+

+

+

+

x_DD + x_EE + x_FF == 2;
x_AD + x_AE + x_AF == 1;
x_BD + x_ BE + x_BF == 1;
x CD + x CE + x_CF == 1;
x_ DD + x DE + x_DF == 1;
x_ED + x_EE + x_EF == 1;
x_FD + x_FE + x_FF == 1;

MRS NTT FT—FHIEVRT I
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x_AB <= x_BB; x_AC <= x_CC; x_AD
x_BA <= x_AA; x_BC <= x_CC; x_BD
x_CA <= x_AA; x_CB <= x_BB; x_CD
x_DA <= x_AA; x_DB <= x_BB; x_DC
x_EA <= x_AA; x_EB <= x_BB; x_EC

x_FA <= x_AA; x_FB <= x_BB; x_FC

65

<= x_DD; x_AE <= x_EE; x_AF <= x_FF;
<= x_DD; x_BE <= x_EE; x_BF <= x_FF;
<= x_DD; x_CE <= x_EE; x_CF <= x_FF;
<= x_CC; x_DE <= x_EE; x_DF <= x_FF;
<= x_CC; x_ED <= x_DD; x_EF <= x_FF;

<= x_CC; x_FD <= x_DD; x_FE <= x_EE;

COFFETIIRELSDDIZL WTT DT, Fiffi & FAAEIC C++SIMPLE TORB % fiji#E R dDIZ LT

W ZEIZLET. 2O,

ERALIZOWTIRKD LI ZdDIZ LT .

£4&
City = {A,B,C, D, E, F}

0-1 &%
xij,i € City, j € City

EFRER

12

ER
distance;;, i € City, j € City

population;,i € City

HrB% (&/Mb)

1%

GEPES S

Wi DEA

0F721212EBH)ETH2ONERDITVHEH
REZHODPERTEE

H AN & BB EEEED F A

i 2D j F oM
i o A

H AN X BB HERE O R

v > population; - distance;; - x;;, Vi, j € City,i # j B HEA X BRI IR KMEZ R v

in,-:Z

ieCity
D" xi;=1,Yi€ City
JjeCity

xij < x5, Vi, je€City,i # j

2 RS S
FARTIE 1 TSRS

U LT 2 88T 12 EL 0

95 &, C++SIMPLE TIZRD X 9 B 3tRIc e ) F9.

center2.smp

/! EEERTE

Set City;

C++SIMPLE flIgas

MRS NTT FT—FHIEVRT I
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i

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

/] INTRA—%
Parameter distance(name = "2 HRTIOIEEE", index = (i, )

Parameter population(name = "FBH O A", index = 1i);

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

Variable v;

/7 HI9BI%

Objective max_distance(type = minimize);

max_distance = v;

// RIS

v >= population[i] * distanceli, jl * x[i, jl;
sum(x[i, i], i) == 2;

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

x[i, j1 <= x[j, j1, i '= j;

/1 KfE

solve();

/] FERMT)
simple_printf ("%s WHIZHIET S, \n", i, x[i,i]l.val == 1);

FATT AR, RIFOBIEE FERICKRO 2 8T OB#EZ RS csv 774V () EKHTHOAN
Nx#ETdat 7740V (5) 252 %%

distancedata_center2.csv populationdata_center2.dat
2 Wi OWi#E, A, B, ¢, D, E, F #Ho AN =
A, O, 7, 2, 13, 19, 17 [A]l 800
B, 7, 0, 8, 6, 12, 10 [B] 550
c, 2, 8, 0, 14, 20, 18 [c] 780
D, 13, 6, 14, 0, 7, 4 [D] 600
E, 19, 12, 20, 7, 0, 3 [E] 1020
F, 17, 10, 18, 4, 3, O [F]1 360

COETNERFETTHE, HfiOp AT 47 YREOROMRLITEZ LD, ATE FiliCHET 5

C++SIMPLE flzESE BB NTT -8B T L
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ERWI ERDMD E7.

212 Ul eI

Rl — V2= YL E, E— VAT DL OIMEL, @ToMEM LT, B
BB A8A, L0 LX) RIEFE T 2 12 O RERETH L0, Lvw) HETYT. ZolE
ERBICHNAHH AR TR L THEIVE VI REDL DY T, T, REBICHNLHE
TN TH L E V) REDOHMELMALET. T, —Eiinfm 2Rl L Thlofilice
H32L)HEIER TN EELET.

B %E
RDZ57134W A, B, C, D&, 20V v 7 OB EZELLZKTT.

HHMHAHMIEL, ETOMITZAM LT, WIEMMIIFET Y6, L0 &) 2Nk TRl
2% L RBFEHERDTL &) D

Z OR#E % Nuorium Optimizer T { 72D IZEAALEZ ATV E 3. REED % XALIZ TR 4] 225 D5
T, “TXRTCOMIT M L THREEIFRET 2" b)) ZLid, ~FEHIORKEEZER D720,
D EOXT 2 HIEHS IR L TH IV 1220 9. 2 2 TIARICHT A 2 58 5 & R
THZEIZLET.

ZRIZOWTEZREIL L ). EORIND S EOHRTIZE > T »Z2IET LETTDT, H5
Wi oMOHHMTBHTA2LEIC12L ), BEILEZWEEIZ0EL 5 X)) % 0-1 Z8 xap, xac,
XAD> XBC» XBD» XCD» XBA> XCA» XDA» XCB> XpBs Xpc ZBA L FT. HIZIE, xap 13HH A 225307 B ICBH)
THLGEIC12EY), BEILZWEAIZIZ0ZED 9.

WIZ, wMETREHWBBIIREERICE ) 30T, Kl oE#EE Hv T,

6)CAB + SXAC + S)CAD + 7xpc + 4xBD + 3xCD + 6)CBA + S)CCA + S)CDA + 7xcp + 4xDB + 3xDC

ERBTHILPTEET.

RBICHIFI SR T, KEle— )b~ Y HEFA ORIK), "3 XTORT 2 L TRET 5" Z2EX
LT HREPFH Y 9. ZoRlFIE, “FHH2 ST O 1 DICBE§T A", “SAHI AT D 1D
POBETL" LIl EEATT. BlE, BBl AICOWTIE,

Xap + Xac + xap =1 WA DSHETT O 1 2IBET S
Xpa + Xca + xpa = 1 2 A A WZHERT O 1 O 6RBET 5

&) HIF DS BE T,

C++SIMPLE flzESE BB NTT -8B T L
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i

FROFRZTTEATHTHD, H)PLHBNEMZ L LENHY T, €% 51F, Fio%s
WU, xap=xpa=l,xecp=xpc=1&,%2% 59 %, DF ) —FEHXTEMBHLHMTLI L TEL
WD BRESTFENTLEI DS TY. Kb — VA~ VBT, —ERZoBKkEs Y7 — LT
O, [#RilF A —#di B=#Hi Al DX %, TRTOEHZFHHL TV w7 =27y 77—
O ES. KA —V A< HETIE, EREICNAT “TXRTOF 7Y 7—2¥HRT25" vy
HRAPLEIZRY T3, ZofRNERHET L2012, PEREREFEN DL ys, ye. yp ZHEAL, #
HiB, #MiiC, MEDVPHEDLEZY T —ZPRTLHLEVIHHEZEALET. Zofl#id,

YB—Yc +3xpc <2 (1)
Y —Yp+3xpgp <2 (2
yc—yp+3xcp <2 (3)
Yo —Yp +3xcp <2 )
Yp—yg+3xpp <2 )
Yp = Yc +3xpc <2 (6)

EEBTHIENTEEY. ERHA2S, #IZIX (1), Q) oflFomlzELEabEs L,
3xpc +3xcp <4

E%Y, xpe=xcp=1 F&bb [#ili B>#ili C>#HiB] DL Y7y 7—%HkL, 7,
(1., @, ) OflFOmLERELELED L,

3xpc +3xcp +3xpp <6

ERY, xpe=xcp=xpp=1, Thbb, [#HHB>#HHC#H DT Bl LI LRy TV 7T —%
PEBr 35 2 &S TEE 3. il A T2 EHARICBN L2 wOIL, BER2YT7T—F5TEbPRL
BWEINCT BT, 2F0, #HAZELY 7 —0OW, #l AUSTHERSNE Y 7—%2FX
THEBRT 52 L2 RBIL T T 7.

EZATHER yp, ye, yp 1&, AINZEHONEFRLEZ 5N E . HlzE, Wil B>l C % 5%
BERD, Thbbxge=1RELFET. N D) EZye>yp+1 ZRLET. 72, ()~6) TR
TH—DOEZ LTWwWbZ 05, max(y.;c € City) —min(y.; ¢ € City) <2 b D05 720, 55 ye=yp+1
WA TAHIEEPNET. TDXHIILT, y (cEB,C,DOVITND) EATy TIH1ZH -
TEMFEAGZ6NET. KOHKN (), 8), O ZHEATLILT, y X 1256HE L L) ISHE
T&FET. TOXHILTLEFE, WA ZHEL THSHOHT A ILES>TL 2 TORMENEE
—HEEDH LN RETT.

1<yp<3 @)
1<yc<3 ®)
1<yp<3 )

Dbz ehs, ROLHIZERMET A ENTETT

C++SIMPLE flzESE BB NTT -8B T L
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69

0-1 &%

XAB #BT A S HET B ~NEE) T S G
Xac #T A S HET C ~NBE) T B
XAD Bl A 2 HH D BB 5 2B
XBC #ili B A SR C ~NEE B 0
XBD #B11i B 2> LT D ~NEE) T S G
Xcp #B7fT C 2> LT D ~NEE) T B G
XBaA #Bl B 2 LT A ~NBE) T B G
xca #l C 2 BT A ~NBE) T B 0D
XDA il D 2 ST A NEET B
XCB #BTfT C 2 BT B ~NEE T B e
Xpp #li D 2 HHT B ~NEE) T 5 0
XpC #ili D 2 HHT C ~NBET S A
hEZEH

VB il B & &Kml9 2 MHH

yc #ii © & RKml3 2 MEF

YD #ili D % R el 9 2 N

B (&/IME)

6XAB + SXAC + SXAD + 7xpc + 4xBD + 3xcp + 6xBA +

SXCA + SXDA + 7xCB + 4xDB + 3xDC

(ESEES

%

XaB + Xac + xap =1

AT O 1 DIZBE#T 5

Xpa + Xpc + xpp = 1

i B 2SR O 1 DIZBE 5

Xca + Xcp + Xcp = 1

R C A SRHHETH O 1 DI BET 5

XpA + XpB + Xpc = 1

D 2SO 1 DIZBET 5

XBA + Xca + Xpa = 1

i AZHERT O 1 2D 5B 5

XaB + Xcp + xpp = 1

BT D 1 o0 5 BET 5

Xac + Xpec + Xpc = 1

W CIZHIERTHD 1 o5 BET 5

XAp + Xpp + Xcp = 1

i DAZHART D 1 O 5 BET B

Y8 —Yc +3xpc <2

T 7 T —PEERH

Y8 —Yp +3xpp <2

¥ 7 T —HEERH

Yc—yp+3xcp <2

B 7 7 —HERR IR

Yc—Yp +3xcp £ 2

7 7 —HERR IR

Yp—yp+3xpp <2

T 7Y T — PR

C++SIMPLE flIgas
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Yp —Yyc +3xpc £2
1<yp<3
I1<yc<3

1<yp<3

=

% 2 E ﬁ“s 0)“1:1

i

T 7 T — PR

#ili B 23 2 MEE O TR
il C ZEiN 2 MEF D LT R
#ri D 2@ B NEE O B ER

COREIE, ZBIZ0-1 B EEREBPRS > TEY, HWEEK #HRXeTrHsELoT, BE
BROIEETIRE L 20 £9. E@RL L7282 % C++SIMPLE Ttk § 25 & LT D L HI2% ) 7.

TSP1.smp
/] EH
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);
/7 HE9B%
Objective route(name = "fEHEE", type = minimize);

route = 6 * x_AB

6 * x_BA

// WA
Variable y_B;
Variable y_C;

Variable y_D;

+5 % x AC+5 % x AD+7 % xBC+4*xBD+3 % x_CD+

+ 5% x CA+5 % xDA+7 *xx CB+4 % x DB+ 3 * x_DC;

/] BT SRR O 1 DIBET S
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;

C++SIMPLE flIgas
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/! ZEBHICHERT O 1 O SBET 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;

/] HTIT —EHRT 5
y_B -y_C+ * x_BC <=
y_B-yD+ * x_BD <=
y C-y_ B+ * x_CB <=

y.D-y_ B+

3 2
3 2
3 2
y_C -y D+ 3 % x_CD <= 2;
3 *x x DB <= 2
3 2

y.D -y_C+ * x_DC <=
/7 SHEST %l B AT X S 2 B ST ROA T
1<=y_B<=3;
1<=y_C<=3;
1<=y_D<=3;

1/ KIE

solve();

/1 W

x_AB.val.print();
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();

x_DC.val.print();

71

O PHMCHEZ ESLT 2 EDTOL ) I2%) £

C++SIMPLE flIgas
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72 E2E HIEDEN
£4

City = {A, B,C, D} # OHEE

City_ = {B,C, D} WIS DA DT DL

EH

disc1c2, ¢l € City, c2 € City #BHT 1 L HBTT 2 DR

num é?(ﬁnn_O)ggﬂgii

0-1 £

Xete2, ¢l € City, ¢2 € City BT 1 2 HHEBT 2 ICRREYT B h
hREZEE

Ve, ¢ € City_ T ¢ =8 5 A

BRIEE% (/ML)

discch-xclcQ %i%ﬁ

cleCity,c2eCity

Hl#9

Z:nm:LVdeGW Rl 1 A 5B o 1 D ICBE)
c2eCity

Zl%W=LV¢€aW Rl 2 WHERTT D 1 22 5 88
cleCity

Vel = Yeo + nUm - 10 < num — 1,c1 € City_, c2 € B 77— HE

City_,cl #c2

1 <y, <num,Yc € City_ #T ¢ 2 BAHNEFO L TR

Wiz, B (BEOHONE) #F—% 77 A V5525 C++SIMPLE EF V& /RLET. 20D

IVCETNWVET— 20T A EIZED, BHEIEDLS/ZELTHET—F 77 A VEEET S

ZITHIETE L1242 ) 7.

TSP2.smp

/1 BEEWT

Element cl(set

Element c2(set

Element c_(set

C++SIMPLE flIgas

Set City_(name =

Element cl_(set

Set City(name = "#BTi");

City);

City);

" e R 2 B BT
City_);

= City_);
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Element c2_(set = City_);

/] INTRA—%
Parameter dis(name = "HiMf", index = (c1, c2));

Parameter num = City_.card();

/] EH

Variable y(name = "JEF ", index = c_);

/7 HI9BI%

Objective route(name = "fEFKK", type = minimize);

route = sum(x[cl, c2] * dis[cl, c2], ((c1l, c2), cl1 '= c2));

/] BEHH D 1 DOREBTH~BEHT S
sum(x[cl, c2], (c2, cl !'= c2)) == 1;

// FEBEIZ 1 DORET S BEIT S

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

/] FTY T — %R 5

yle1 1 - yle2_] + num * x[cl_, c¢2_] <= num - 1, cl_ != c2_;

// NEF D 1T BRI

1 <= ylc_] <= num;

/1 K%

solve();

/1 R
x.val.printQ);

y.val.print();

route.val.print();

IntegerVariable x(name = "F2H", index = (c1, c2), type = binary);

73

T—=5 774 (dat ) YU TFDXH IR T
data.dat

#Ti = A B ¢ D;
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74 F28 BlIEDRA

i

HFEH R 2 Br CHRIlT = B € D;

PRRE =
[A, B] [A, C] 5 [A, D] 5
[B, C] [B, D] 4

(B, Al [C, Al 5 [D, Al &

[(C, BI] (D, B]

IS

6
7
[C, pD] 3
6
7
3

(D, C]

CDETFNEFEIFTSHE, yBl=3,y[Cl=1,y[D] =2, 7%, #H A~ C —=#Bi D =#5fi B —
HHADIEECTBHT IO RERELZDET!. ZORBERIZIISTHLZ b T,

(213 R

HMEIIBAEL L OEBICFHHEINTVWET, S TIRERN L UMEOFIELIY FIF, %
YEOERLD T 7 =y 7, EFMEOB), KBEZMEICST A7 Ta—FE2fn LT3

2.13.1 BHAMBEE

FILME L, READERZREBOEEOENITH ) U TEHD2RET HHETY

F72, HIMMEEIAHAHDAMEICEERZ LI ENTETT. FiloKE, ~AHZ2HD 5
A A=Y TETEUTORDOI IR T

al | a2 | a3
bl | O
b2 O
b3

VBB & o Tl 0 ICREB) S 2SS b 2 ehanh 5.
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b4 O

FLRJEIT T ZADMD T ON =V 2 fillfi st LTHR 22 EI2X 5T, filx OREISHINY 5 %E
MMEEfTo e TEET.

2.13.2 EfNIE~ AIBDESEE

CIZTIRTEY, TAHZEMOAZITOMEL# 2 TVWETT.

B fiE
Axd DI AHDBH Y TT. ZOTACAXEELZVOTTD, ETOHBICE L THOAIT2 D
WA EIICEHBLEYT. STEDIHIITEIFIZEVWTL &9 2.

I: Bz 2 89 o

EN BRSNS

v v v v

B2 TS

COMERZERLTH720121E, 0-1 ZHBEZHCAILENH Y I, COMEOLEUTORD X
12, HEXACHLTOo-1 EBHETISSEET.

1 2 3 4

1| x11 | x12 | x13 | x14
x21 | x22 | x23 | x24
x31 | x32 | x33 | x34

Al w |

x41 | x42 | x43 | x44

R ETHEUTOIHITRY I

0-1
X115 X125 X13, X14 ENFNORACAZEL LT 1 BEIPR WS
X21, X22, X23, X24 51X 0.

X31, X32, X33, X34

X41, X425 X435 X44

C++SIMPLE flzESE BB NTT -8B T L



76 E2= FIEBOREN
E):p)eaks

ZOMEIZIZ BB W
R4

X1+ X2 + X913 + X4 =2
X21 + X220 + X23 + X4 =2
X31 + X3 + X33 + X34 = 2
X41 + Xap + X43 + Xg4 = 2
X1+ x21 +x31 + x40 =2
X12 + X220 + X320 + X4 =2
X13 + X3 + X33 + X43 = 2

X14 + X4 + X34 + X44 = 2

LATHZMICH 2 2R %E 2
2ATHZRRICH - ZIThH%E 2
3fTHZMICHA- L ZIThHE 2
4ITHZREICH 2 SITHE 2
IHIHZMEC R XICA%E 2
2HIHZMEC AL ZIThH%E 2
3HIHAMIC R ZITA%E 2
ANNHZRECHIZE ZITHE 2

AR AR I AR I AN P AN IPAN I AR AV

SEECEECEECEECVEECREVEEN
T | [OF | TR | [OE | D | O | O | O

AL L 724 R % C++SIMPLE TRtk 3§72 L DT XS 124 ) 9
fieldassignl.smp

IntegerVariable x_11(type = binary);
IntegerVariable x_21(type = binary);
IntegerVariable x_31(type = binary);
IntegerVariable x_41(type = binary);
IntegerVariable x_12(type = binary);
IntegerVariable x_22(type = binary);
IntegerVariable x_32(type = binary);
IntegerVariable x_42(type = binary);
IntegerVariable x_13(type = binary);
IntegerVariable x_23(type = binary);
IntegerVariable x_33(type = binary);
IntegerVariable x_43(type = binary);
IntegerVariable x_14(type = binary);
IntegerVariable x_24(type = binary);
IntegerVariable x_34(type = binary);
IntegerVariable x_44(type = binary);
x_11 + x_ 12 + x_13 + x_14 == 2;

x_ 21 + x_ 22 + x_23 + x_24 == 2;

C++SIMPLE flIgas
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x_ 31 + x_ 32 + x_33 +

x_41 + x_42 + x_43 +

x_11 + x_ 21 + x_31 +

x_ 12 + x 22 + x_32 +

x_13 + x_ 23 + x_33 +

x_14 + x 24 + x_34 +

x_34 ==

x_44 ==

x_41 ==
x_42 ==
x_43 ==
x_44 ==

/7 DR o 7a 75 A

solve();

simple_printf ("%d %d

simple_printf ("%d %d

simple_printf ("%d %d

simple_printf ("%d %d

% %d\n", x_11, x_12, x_13, x_14);
%d %d\n", x_21, x_22, x_23, x_24);
%4 %d\n", x_31, x_32, x_33, x_34);

% %hd\n", x_41, x_42, x_43, x_44);

77

Z M E 7 )V % Nuorium Optimizer THEITT 5 &, WA

0101
0011
1100
1010
EVIHFIRPEN, ZOPEOEZ MR TEET. CORBNICD M T oRPEVTHL (1L

FRENTVD) OGN TT.
ETC, WRIZZOMER C++SIMPLE DRFHAEZHWTETIMLLTATT. ERLELUTD L

WCEBLE .

=4

I=1{1,2,3,4} N
J=1{1,2,3,4} (7l
0-1 EH

)C,‘j,iEI,jEJ

=L )e sk

GAFOE-JEs
25&j=LVj€J

L

C++SIMPLE flIgas

RAGHICHEELS S X =1, BrRVE
Bﬂi\xiij kj_%

C OREICITH BB v

ZH) MR- ZiChHE 20BEL
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78 F28 BlIEDRA

i

AZ%ﬁﬂN%I FAT IMEC AL ZIThHE 2 D <

J

BEEHCLZLIZED, DTFOX)ICHBICET VIR T LI ENTEET.
fieldassign2.smp

/] BEERT

Set I = "1 2 3 4";
Element i(set = I);
Set J ="12 3 4";

Element j(set = J);

/1 B
IntegerVariable x(type = binary, index = (i, j));
sum(x[i, jl, 1) == 2;

sum(x[i, j1, j) == 2;

/1 R

solve();

/1 FERWT
simple_printf ("%d %d %d %d\n", x[i, j1, x[i, j + 11, x[i, j + 21, x[i, j + 3], j == 1);

2.13.3 {1=EI=RIE

CITiE, HFHZ NSRRI CH) S THHEZIY) EIFEd. ROFEEZEZTT

B %

[eme ) [eme] TR NLAR] [958 o 5 NicAbS2 8 M5, g (3% [HE] [V
V] 5] TSR TER L] TR TAR] 0 825TT. FARMAFIIH Y HTHITIE
IR, FIUIEA AT oTRED . T, FAFXZNENOAFITH L TH
MEDD Y, BHMENRCIZE IR M0 0E8M0H ) £3. UTREMEL IR N2 T LD
bDTY.

BARREE | e | fERE | SRR | IR |
e -1 3 2 3 -4
&t B 5 2 3 -4 5
LIYHE |0 3 2 3 -1
FEE -3 -1 1 1 2

C++SIMPLE flzESE BB NTT -8B T L
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79

THIET |1 -1 3 1 -1
HHL -1 -1 1 0 2
b 2 2 2 -3 4
H:3h A 5 -2 0 1 5
a2 Z b WHE | ik | SR | AR | JE
% 570 | 1400 | 520 | 1410 | 450
J&f B 1800 | 1000 | 1700 | 1050 | 2300
LYIH | 800 | 1500 | 500 | 1500 | 600
E1F 500 | 600 | 1000 | 1000 | 1200
THIET | 800 | 600 | 1200 | 800 | 600
HiL 600 | 600 | 800 | 700 | 1300
fa b 1200 | 500 | 1200 | 500 | 1300
A A 1500 | 1000 | 1200 | 1200 | 1500

F72, DToRZTFOLLRLTUTIWITERTA.

o HFNICHI DR BHHHIX, MATIDEITET S,

o [3% ] BB TVo4TH ] [HRkR] [HAAR] 32 Ax#) 4TS,
o [F1E] [TAHIET] TEHIMLL 31 AZ2ED KT,
o [3% | [EBE] 3B ADHHYS§ 5.
o HALHEIZBWT, MEHEEZHYT L NOBRMEDOHNZ, TOHFDIF ) T4 —LT 5.
o HAHD I A1) F 4 —IFEIT R o TIRWIT AW,

ZOLE, DAMDOERERNIT D L) HEY BTHERDTL LS,

COMBESFIEHOME L FEICUTO L) 2 AHICOZDF ML LTERLZLPTEIT.

&R

D

i

wN, R,

55, 120w

TIEwAK1LD
FTLHOD

R 72 a 0
ON12oh220bh5.

fFH 7.

UEZBETIZT, DT ICER/LT A LS TETT.

C++SIMPLE flIgas

e A,
ONwmK3>
H5b.

MRS NTT FT—FHIEVRT I



80 FE2E HIEOEN
4
JOB = (%, 55, LYyHH 8, CHAETCH HEFEOES
WL, B, A &)
PEOPLE = (&1 AEHE, S5, 1R, )& ) ANDES

0-1 %

Xjp»j € JOB,p € PEOPLE

HHEjZANp B U TELLIE Y, =1, €9
THVWAELIEx, =072

EH

costj,, j € JOB,p € PEOPLE

HHj2Np ICHY B TEHEDOIA T

Jyukuren;,, j € JOB, p € PEOPLE

5 &2 N p DT ) B BhkE

BrE% (&/IMVLb)

Z costj, X Xjp

P

aZ o

LEPES TS

ijp =2,¥j e (R, HE, L Vb, ik, LA
P
)

M%) Tp | TV VTS ] [Hakr] THaAA ] 13
2ANZHYETE.

Dixjp = LVje R, THIET, B L)

p

[FE] [ZTAHIETI THHL 31 Az 4T
5.

D xjp <3,¥p € PEOPLE

J

BANICIE, WAK3IDOFTCOHFEAHY B TSLS
ERTXD

Z Jyukuren, X x;, > 0,Yj€ JOB
P

BHFEOZF) T4 —HEIE o TUTWITHWw

> xjp<1,¥pe PEOPLE
et b5

VR, WHEIZE) AN T S (F U AR &
JE 5 & edaze ).

SIZZHICEHLTE 7 74V TF—7 %252 TCAHATT. EFVEHGIEIUDTOIHI2RD T

jobassignl.smp

/1 BB/ ERT

Set Job;

Element j(set = Job);
Set People;

Element p(set = People);

/] INT A =%

C++SIMPLE flIgas
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Parameter cost(index = (j, p), name = "I A rmy;

Parameter jyukuren(index = (j, p), name = "FABEE");

/] EH

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

/7 HE9BI%

Objective total_cost(type = minimize, name = R A Ry,

total_cost = sum(cost[j, pl * x[j, pl, (G, p));

/7 HlF S

sum(x[j, pl, p) == 2, j == "¥&&" || j == "BBE" || j == "LIHB" || j == "k |1 j
== "fliAdn;

sum(x[j, pl, p) == 1, j == "JEIE" || j == "THIET" || j == "HHlIL";

sum(x[j, pl, j) <= 3;

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

sum(x[j, pl, (§, j == "¥E&" || j == "BE")) <= 1;

N

solve();

/1 RERT

total_cost.val.print();

simple_printf("%s, %s\n", j, p, x[j, p].val == 1);
simple_printf ("\n");

simple_printf("%s D27 + YV 7 4 —I& %d\n", j, sum(jyukuren[j, pl * x[j, pl, pP));

UFHWesvIBROATI 7 7 A NVTY. ZAMIEALTEFBEICHLCO_MEOT7 74 Ve HE
THLENH) 7.

jyukuren.csv

ARREE, 2k, i, saAR, AR, N
W%, -1, 3, -2, 3, -4

i, 5, -2, 3, -4, 5

LYHH, o, 3, -2, 3, -1

i, -3, -1, 1, 1, 2

TARIET, 1, -1, 3, 1, -1

BHL, -1, -1, 1, 0, 2

C++SIMPLE flzESE BB NTT -8B T L
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kR, 2, -2, 2, -3, 4
'f:l:i}_\,gj\, 5, -2, 0, 1, 5

=

% 2 E ﬁ“s @l\D

i

cost.csv

IR N, KRE, KR, SR, LA, PR
%, 570, 1400, 520, 1410, 450
J&FPE, 1800, 1000, 1700, 1050, 2300
L Y¥T%, 800, 1500, 500, 1500, 600
%87, 500, 600, 1000, 1000, 1200

T AT, 800, 600, 1200, 800, 600
HH L, 600, 600, 800, 700, 1300
##Fx, 1200, 500, 1200, 500, 1300
fliA&, 1500, 1000, 1200, 1200, 1500

Z M€ 7 )V % Nuorium Optimizer THEITT 5 &, %I

I A b = 13380
CTHIET, ZHE
LIHTH, ik
LUHTL, L
A, A
fiAd, SR
[, Ak
[P, $aAk
WK, 2k
5, A
fkr, ik
fakx, Mk
HL, 1Ak
FIE, AR

THETDOI T T4 —1F 1
LIHIbDO 7 ) 74 —1% 2
tEABD 7 F 1) 74— 1
BEEDOZ A7 4 =13 1
BEROF) T4 —1F 2
o7+ ) 74— 0
HLos )74 —1F 0
BEOZFV) T4 —1F 1

C++SIMPLE flIgas
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EV)FIRPEN, ZOBEDER MR TE 7.

B %E
KIZEDOMEIIUTOLRGFZMFITIME TS

THRIZ
iy
AR
A
P

(%] 2885223 TERV
(B | # X852 LIFTERW
[LYHTH] 28852 I3TE AR
[#iE] 23852 LETE RN
[TABET] 28852213 TERN

T, ZOMBETTPMEICER S LEBEIEDOMEICLTORKZMHITMRASZ & THL Z LT

XFET. FLABRTAMNEIELx DESLE, solve) DFFITHNITEZTIIRFTVELA.

"R, ZHE"] = 0;
x["B 5, k"] == o;

x["VITD, AR == 05
x["F&E, 1A = o;
x["THIET, L] == o;

RSB EBEIML, EFNVEEFTLERBIIDTOIIIEDLY .

I A b = 13470
CTHIET, ik
LIS, ik
LIHTE,
k&, A
k&, A
55, 4k
5, 1A
2, ik
%, oA
fabr, 2k
bk, Mk
HHL, WAk
s, A

THETOIF) T4 -3 1
LIHTLD A ) 74— 2
HABDZ F )74 =13 1

BEOZ ) 74— 1

C++SIMPLE flzESE BB NTT -8B T L
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BROZF) T 413 1
b+ 74 —=13 o
HELoZF) 714 —13 0
FEDIZF VT4 —1F 1

E2F BIEDENT

MREZRDE, BMARAIDPEL Lo TVRDBIEDBGHD T
DEDZEZFIUTORD L) ITERZEML, Bl nT0niEEIAH050 Thb L) il 2k

72 E2 B2 ENTELT.

HIARTY)

(BBHFTOLIIZLVITEH, THAIITAET, BEHIEEBL, HiAlZ

S EIEN 1IN 1

xX[#%, X[, AR | x[#E, IIAR] | x(#EE, L)
& B NIZZS NS XUEFBE, AT | x[BFps, 4]
LIS | x[VY, &gl | x[V Y, 1B [V, ¥l
I x[FEWE, WHE] | x[FETE, k] | x[FETE, SR x[FEE, Pl
THIET | x[TH, L] | x[TH, EE] | x[TH, 8AR] | x[TH, 1IAK]
HiiL x[EH, R | x[EH, B | x[BEW, SR] | x[HI, IAR] | x[El, ¥#2]
ki x[FwbR, ZHE] | xUHwkE, EHE | x[RBR, SR] | xUEwER, U] | x[EER, 2]
A A x[bad, Zik] | <A, R | x[HA, SR | x[AEsA, IAR] | x[HEA, JE)

ZIT FOROBEDOOWT VAT 1IC A R0 T, 1ZUOHSEKE S 2 LB
BWEEZLZENHERTT. FRICKHEOERLBEICB VT, MWEKAEHE#EMT LI LICLD

AHECHEOBEZARESLTLE) &,

AREONR7 4+ =< 2AZ2F LIETSETLE ) BRI

D EY. TITRYSHLHEIFICEHLCE [HHZHTmMRA2sZe 2, 20X ) EREE T4
L2V EW)HEZHALET. DTORD X ) 54 A—TTT.
{1l EIEN HIEN 31
x[#%, k] | x[FE%. SR | x[3E, K] | x[E%E, EL)
& B xUBF 55, N xUEFBs, IAR] | x[BFps, Ead]
LIS | XLV, RHR] | x[V YRR x[L ¥, x[L ¥, ]
FEIE x[FEVE, LRE] | x[F&VE, ERE] | x[Z&TE, #AK] x[F1E, ¥
THIET | x[TH, G | x[THh, L] | x[TH, &A] | x[TH,
HiL x[EH M, 2k | x[EE, | x[HI, 8R] | x(EH, 1A | x[Hll, #2)
T xUmbR, 2kl | x[wkr, ] | xERkR, S9RT | xO@ER, IUAR] | x[HwkR, E)
A A x[had, k] | xR, Rk | x[HA, SR | x[AERA, IIAR] | x[HEA, JE)

ERALT BB, LR E BRI HES JPPair ZEMTHLENH D 5.
e(j,p)€JPPaire j% plZHYBTELIENTES
LUF 28 JPPair & I\ 722 AL T,
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&5

JOB = (3% 55, L ViTH, 58E, CHAETH  HFHOEE, jcJOB
L, b, A Ay

PEOPLE = (‘% 1E, g, 85K, LR, P& ) AND%EA, pe PEOPLE

(J:p) € JPPair & j%& pIZHIY HTH I LHTE

%

0-1 %

Xjp, (J, p) € JPPair

HHEjZANpll#HI U TELELIE Y, =1, €9
ThWELIE X, =057 5

ER

costjp, (j, p) € JPPair

L j 2N pIlEH DL THEDOa X b

Jyukuren;y, (j, p) € JPPair

=R j &2 N p T ) BEO BRI

BrE% (&/IVL)

costjp, X Xjp
Jsp(j,p)eJ PPair

a X o

GEPE S

xjp=2,¥j € (& 5, L UL, i
p.(j,p)eJ PPair

B, H:aA A

% TBB ] TV o415 ] [Habr] Thddk ] i
2ANZHYETE.

xp=1,Vje {(JEE, TAFET, HIEL)
p.(j,p)eJ PPair

[FE] [ZTAHETITHHRL 31 AZz&E ) 4T
5

Z )ijS3

J.(j.p)eJPPair

KNI, A3 OFTHFAE Y MK THI L
NTED

Z Jyukurenj, X xj, >0
p.(j,p)eJPPair

BHFOZ F )T 4 =Bk TEWITF 2w

Z ijﬁl

(.p).jel¥%%, B 5),(j,p)eJPPair

BE, BEIEE) ADHEHYT 5.

EFIVIIUTOLEI Y 1.

jobassign3.smp

/1 BEHEWT

Set Job;

Element j(set = Job);
Set People;

Element p(set = People);

C++SIMPLE flIgas
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Set JPPair(dim = 2, superSet = (Job, People));

Element jp(set = JPPair);

/1l INTG A =%
Parameter cost(index = jp, name = "I A h");

Parameter jyukuren(index = jp, name = nIGEREE ) ;

/] EE

IntegerVariable x(type = binary, index = jp);

/7 HI9BI%

Objective total_cost(type = minimize, name = "F& I A hm");

/7 TR S

LII;
sum(x[j, pl, (j, (j, p) < JPPair)) <= 3;

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

total_cost.val.print();
simple_printf("%s, %s\n", jp.at(1), jp.at(2), x[jpl.val == 1);

simple_printf ("\n");

JPPair)));

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

sum(x[j, pl, (p, (j, p) < JPPair)) == 2, j == "EE&" || j == "FE" || j="L I bH"
I j == "T’%’IZ%" | j == n,ﬁ::}&&n;
sum(x[j, pl, (p, (j, p) < JPPair)) == 1, j == "JE{E" || j=="T A T || j =="H

sum(x[j, pl, (j, (j, p) < JPPair, j == " EZ&" || j == "HHE")) <= 1;
/1 KfE

solve();

// FERMT

simple_printf("%s D27 F J 7 4 —IX %d\n", j, sum(jyukuren[j, pl * x[j, pl, (p, (G, p) <

>

% 2 E ﬁ“s 0)“1:1

i

FRLRLIB N O TPPair (I HEEK R [j, p] DRT 2 AN TIEZWITRWOT,

TOLHIIELY F7.

jp-csv

A7 74D ZFNITENDL

j, p, HHBHEE, A b
WK, g, 3, 1400
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HIBL, %k,
HL, Fik,
HIL, &K,
L, 1A,
HiL, ¥,

ik, Lk,
thika, i,
Hara, SR,
fakan, A,
Hakdn, P,

bk, @ik, 2,
b, 1k, -2, 500
b, 8wk, 2,
Fab, A, -3, 500
bk, W0, 4,

W&, sk, -2, 520
%, WA, 3,
%, W, -4, 450
55, ik, 5,
&P, $AK, 3,
BB, U4, -4, 1050

JifBs, ¥, 5, 2300

LVED, %k, o, 800
LIHTH, kg, 3, 1500
LIVHS, IR, 3, 1500
LIHTH, Y, -1, 600
W, Dk, -3
s, R, -1
FEH, A, 1, 1000

I8, WL, 2, 1200

THRIET, DHE, 1, 800
THIET, ik, -1, 600
THIET, 8K, 3, 1200
THEET, A, 1, 800

1410

1800
1700

, 500
, 600

-1, 600
-1, 600
1, 800
0, 700
2, 1300
1200

1200

1300
5, 1500
-2, 1000
0, 1200
1, 1200
5, 1500

87

F2COETNEGIKIFTREEY VN wesp Z IV BGEICIEET VR U T O L ) ICEET 5 0EH

Hy Y.

jobassign4.smp
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i

/! EEERTE

Set Job;

Element j(set = Job);
Set People;

Element p(set = People);

Set JPPair(dim = 2, superSet = (Job, People));

Element jp(set = JPPair);

/] INTA—%
Parameter cost(index = jp, name = "I A h");

Parameter jyukuren(index = jp, name = IR )

/1 ER

IntegerVariable x(type = binary, index = jp);

/7 HIBE%E

Objective total_cost(type = minimize, name = "f&a I A f");

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

R L SESis

sum(x[j, pl, (p, (j, p) < JPPair)) == 2, j == "¥E%&" || j == "FE" || j="L I bH"
1§ == "B 11§ == "flAde;

selection(x[j, pl, (p, (j, p) < JPPair)), j == "FE{E" || j == "THIET" || j =="HHM
L"; // wesp $9A OB selection

sum(x[j, pl, (j, (j, p) < JPPair)) <= 3;

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

sun(x[j, pl, (§,» (j, p) < JPPair, j == "HE%" || j == "HE") <= 1;

AN
options.method

"wesp"; // FRIEIZ wesp AV ATRE
10; // BISERFHOBE

options.maxtim

solve();

/1 RERT
total_cost.val.print();

simple_printf ("%s, %s\n", jp.at(1), jp.at(2), x[jpl.val == 1);

simple_printf ("\n");

C++SIMPLE flzESE BB NTT -8B T L
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simple_printf ("}%s D27 F ) 7 4 —I %d\n", j, sum(jyukuren[j, p] * x[j, pl, (p, (j, P) <

JPPair)));

RBBEZ F L B E 2 % RO REBEI IS 208 & LT ERTRALZTHEZA L THATE
A%

(214 VR

TRERSE &1, 1957 4 Koopmans & Beckmann (2 & ) EZE 37z, HBEEDSS kN E %2 5H
BREJETTY.

B %E
THi1, ., S=HIXIL ., VIIERETLZIEE2E2TT. 72720, ELLETOWE LT S
w, HELRZEo70—s, BIXOKMBXBEOHED, UToXHicGzohTwbsbeLET.

HTIHD 70— 2 3 o B

1 2 3 4 5 I I I v Vv
1o 15 12 8 7 |1 |0 4 7 6 10
2015 0 14 2 4 |14 0 2 5 4
312 14 0 6 6 |7 2 0 8 7
418 2 6 0 11|IV|6 5 8 0 12
5017 4 6 11 0 [V |10 4 7 12 0

WgEomkaxrz (70—) x (M) THA2LE, &OIX BP0 OLBRVEELZ RO %R
S,

COREIX, THEO 79 —1T50% F = (fi)i<ijc. WX OBEEITIZ D = (du)icyn ET5 &, =
WHEPRG T E X DU T o B G PEIC ek s E 5

£4

Fac THoEs

Loc WX DEE

TR

fij»i, j € Fac & LMo 70—

du,k,1 € Loc £ DX [ o> P e

8

Xix,i € Fac,k € Loc THi T X L ICEET 52546 1 230

C++SIMPLE flzESE BB NTT -8B T L
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i

B (&/IME)

Qi it JijdiaXixX ik a At O#H

IS

Doaw=lk=12..n FIIXH D BT HNB LHE—
Dxu=li=1.2...n HTHITH Y UT 2 KL

k

ERAL L7 R % C++SIMPLE CTitid 345 L LFO LIk ) 9.
QAP.smp

/] BEERT
Set Fac;

Element i(set = Fac), j(set = Fac);

Set Loc;

Element k(set = Loc), 1l(set = Loc);

/] INTA—%
Parameter f(index=(i,j));

Parameter d(index=(k,1));

/1 EH

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

/7 HEB%
Objective total_cost(type = minimize);

total_cost = sum(f([i,jl*d[k,1]*x[i,k]*x[j,1],(i,],k,1));

/7 WIS
sum(x[i,k], k) == 1;

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

AN
options.method = "wcsp";

options.maxtim = 10;

solve();

/7 FEFRLH
simple_printf("]:f% yd ZHIX %s IZECE 9 A\n", i, k, x[i,k].val == 1);

C++SIMPLE flzESE BB NTT -8B T L
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UTHesv BROAN 7 74 VT

Fesy D.csv
£, 1, 2, 3, 4, 5 d, I, I1, IIT, IV, V
1, 0, 15, 12, 8, 7 I, 0, 4, 7, 6, 10
2, 15, 0, 14, 2, 4 I1, 4, 0, 2, 5, 4
3, 12, 14, 0, 6, 6 Ii1, 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

COETNVEFITTHERD X ) GRERVPAEONET.

T 1 ZH#X 11 ICRET %
T 2 22X v ICEET 5
T 3 Z#iX 111 ICRET S
T 4 Z#X v ICEET S
TH 5 #MIX 1 ICEET S

(215 ELEEEE

il mpE e LT oBE T, EHZBAL TAEEZIT-o TV A LYY, HRFEEHOREE
WEOATLHEZER 7.

m fE

BHEZWALTEEZT o TV 2H 5 LYH, ARFEEHOREROTAZFW LTI, 72
ZLZORE WEALZAKRy NEN L HRIEEOEOMD, BEINLTXTORKTENFEL
ERSZ2FNIER) TRA. &b, BMAZEET L ARy PENEMIIRDOIDELET. ARy
FMENTTOT, BHABIEAT LM LT LI EFMRRTY. 220, &RV TLT
1 2OOBmZERIRL THALZTER) TEA.

P& i 1 |2 |3
WhH#EI (kWh) 5 110120
W7 SH722003 2 | 10| 20 | 30

E72, BB AT LM E R EEME, DToeMBE LEd. EEKZTALITE, L
TOL) BEFENZHIPHONL DELET.

S 1 2 3 4 5 6
WEH (kWh) | 5 6 8 10 |15 |20
BATA b 100 | 120 | 150 | 160 | 280 | 300

C++SIMPLE flzESE BB NTT -8B T L
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>

FE28 PIREDRE

i

B (= 1,24 OB CEAFE P D, U TFOE 1252 5N T DL LET, 24Ky b
THIMATA b EREREEATA NOMERMET 2 £ %, BEEOBAS BB L UAK ME

NOWERTTEE RO TLIZE W,

t 1 2 3 4 5 6 7 8 9 10 | 11 | 12
D, |10 |10 [ 12 |12 | 15|20 | 30 | 30 | 35 | 40 | 50 | 56
t 1314|1516 |17 | 18 |19 |20 |21 |22 |23 |24
D, | 5247 |40 | 35|42 |50 |48 |40 |30 |20 | 15| 12

COMBEOERLIZ, UToLH12%) 7.

£4

Product BmEs

Dynamo SEERRES

Time REZN4E A

T8

costS;, i € Product
costP;, j € Dynamo
pi,1 € Product
qj, j € Dynamo

D, t € Time

0-1 BHEH

ul,i € Product,t € Time

xj, j € Dynamo
BRUEEE (&/IME)

R4
Zui =1,VYt € Time

i

C++SIMPLE flIgas

ZcostS,- X ul + ZcostPj X X;
J

ZRI B WAL R 72 ) o a X b
BB T 2EAT A T

K SO AL 72 ) o) ET)
BISEMEO WAL D720 O RS
B 0BEDEE

KBRS L IC&TIZOoWT, FHT %2513
1, FIFLZWwWZR5I1X0

BRBERICELT, BATLERLIE1, Liwh
51X0

Wazx b (ARy NEDEAIA M EREERL
AT A bOM) OME

BHEHNZ BT RO 1 DDA

MRS NTT FT—FHIEVRT I
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szxu quxx],\ite Time FTRTORHNIZBNT, WALZAKRY MET)
EHERFEEROMDE I OMIPENTFEE LS
BwnEwiFzwn

ERLDOKER % C++SIMPLE Ttk 35 ERD L H 124D 7.
FPP.smp

/! EEERT

Set Product;

Element i(set = Product);
Set Time;

Element t(set = Time);
Set Dynamo;

Element j(set = Dynamo);

/] INTA—%
Parameter costS(name = "costS", index = i); // HRAMICH T AHA KR H/2) DI A b
Parameter costP(name = "costP", index = j); // BRI T HEAITA

Parameter p(name = "p", index=i); // %ﬁuu@ifiHTFﬁ%f’D@Hjjj o)
Parameter q(name = "q", index=j); // FFHEROHANIFM D20 OWMIED

Parameter D(name = "D", index=t); // R & DB EE

/] ZER

IntegerVariable u(name = "Rdih", index = (i, t), type = binary); // FREH T &2, EOM
an z M % %

IntegerVariable x(name = "J8TEAX", index = j, type = binary); // EDFRERZEAT L

/7 HE9B%

Objective cost(name = "#& I A M", type = minimize);

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

// BRERNC BT ARMOMHEE 1 DDA

selection(uli, t], i);

/] TRTOINZBWT, BEALZZARy VEHEHRBEEOHM BN OMPENEEZ LR S %
WwE Wiy

D[t] - sum(p[i] * uli, t], i) <= sum(q[j] * x[jl1, j);

C++SIMPLE flzESE BB NTT -8B T L
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/1 KIw

options.maxtim = 5; // I IR IR D2

solve();

/7 FERH

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

u.val.print(Q);

T—=% 774V (datlE) EUTOXHIZ%D FT.
data.dat

costS = [1] 10 [2] 20 [3] 30;

costP [1] 100 [2] 120 [3] 150 [4] 160 [5] 280 [6] 300;

p = [11 5 [2] 10 [3] 20;
(11 5 [2] 6 [3] 8 [4] 10 [5] 15 [6] 20;

Q
]

[11 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
(171 42 [18] 50 [19] 48 [20] 40 [21] 30 [22] 20 [23] 15 [24] 12

(w]
1]

CHOEFNVEFETTEE, UTOL) LI ELR, BEROE AL X OEOWA IR
IhFL7
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MIZX b = 950 Padh [1,1] = 1 P [2,1] = 0 P [3,1]1 = 0
FEHEM (1] = 0 P [1,2] = 1 Rl [2,2] =0 P 3,21 = 0
FEHEM 21 = 0 Fdh [1,3] = 1 Flh [2,3] =0 Ph [3,3] = 0
M [3] = 1 Padh [1,4] =1 P [2,4] =0 P [3,4] = 0
FEEHE 4] = 1 Pdh (1,51 = 1 Rim [2,5] = 0 Pih [3,5] = 0
FEHEME (5] = 0 Plh [1,6] = 1 Pim [2,6] = 0 Pih [3,6] = 0
FEHERE [6] = 1 P [1,7] = 1 Rl [2,7] = 0 P 3,71 = 0
Pnm [1,8] = 1 P [2,8] = 0 P [3,8] =0
Padh [1,9] = 1 P [2,9] =0 P [3,91 = 0
P (1,100 = 1 P [2,10] = 0 P [3,10] = 0
P (1,111 = 0 Rl [2,11] = 0 Pdn (3,111 = 1
P [1,12] = 0 P [2,12] = 0 P [3,12] = 1
P [1,13] = 0 P [2,13] = 0 P [3,13] = 1
Pih [1,14] = 0 P [2,14] = 1 P [3,14] = 0
P [1,15] = 1 P [2,15] = 0 P [3,15] = 0
P [1,16] = 1 i [2,16] = 0 P [3,16] = 0
P (1,171 = 1 Rdh [2,17] = 0 Pin (3,171 = 0
P [1,18] = 0 P [2,18] = 0 P [3,18] = 1
Ph [1,19] = 0 P [2,19] = 1 P [3,19] = 0
Pl [1,20] = 1 P ih [2,20] = 0 P [3,20] = 0
Fin (1,211 = 1 P [2,21] = 0 P [3,21] = 0
P [1,22] = 1 Rélh [2,22] = 0 P [3,22] = 0
P [1,23] = 1 P [2,23] = 0 P [3,23] = 0
P [1,24] = 1 P [2,24] = 0 Pdn [3,24] = 0

(216 U=l

/AN FEREL, AR TS TF L RSN ERNAZBETY. 2 OMEO R 26 &
LT, oY TEROPHY 5. ERICLVBONTFT—F 2T VMBI Y TIOE KT H#EE
LTWwWZeaEZTT. 5L, HRICKHBUMICBOTT =% L EFIVOMIITRENBEL T
LEnEd. Zoi, [HBIARICBIT 220" %ﬂ%m¢ 295 LV EEARH L2 RE
w%ﬁaéfmbiokTékr¢ L 20 9.

B fiE

A SANL, EBRED»S cBHEOy LW HEEFIIT S L) EREfTWE L ZofRE
LLHE, TOEDIHNTHNF L. AZARIORERZTOY N LI2EZH, f()=al +bt+c
EV) ZIRBBMETVICUTROONL I EICAMNEE LA 22T, &itllZIToT— 2L
ETNVNLRONLMHE DBRED ZFMPIHR/NI% D LI a,bc ZHELTLZS W,
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i

t oy

0.5 1.22470
1.0 0.87334
1.5 0.99577
2.0 1.34215
2.5 212172

3.0 3.22933
3.5 4.44744
4.0 6.13509
4.5 8.14697
5.0 10.50759

COBIEIZBNT, EHERLOEFHEET S a,b,cD3DTY. T2, HAHRHUINL  TOF—%
fliy() EET VRSB ONDME f() EDEE T a +bt+c—y@0) £V FT. Lo T, KeHEAICO
WA R 2RO, ToORME L L ETRAMET 2 HIWEHE B ST .

PDEoZ lrs, ZofEIRO LS ICENMETE T

H

a 2 ROTHDIREK
b 1 ROWDLREL
c 7EROH

BRYBE% (&/I\b)

(0.52a +0.5b + ¢ — 1.22470)2 + (1.0%a + 1.0b + ¢ —  #FHUEZNC BT 53850 e hl
0.87334)? + (1.5%a + 1.5b + ¢ — 0.99577)* + (2.0%a +
2.0b+c—1.34215)2 + (2.5%a+2.5b + ¢ —2.12172)* +

(3.0%a + 3.0b + ¢ — 3.22933)? + (3.5%a + 3.5b + ¢ —

4.44744)% + (4.0%a + 4.0b + ¢ — 6.13509)> + (4.5%a +

4.5b + ¢ — 8.14697)% + (5.0%a + 5.0b + ¢ — 10.50759)>

CIT, ZOHEE C++SIMPLE T/ THREFTICHEBRT A ERDIHICHD 9.

leastsquarel.smp

/] BROES

Variable a(name

"2 IROIHADEREL") ;
"1 ROHEDREL") ;
WERUIH)

Variable b(name

Variable c(name

C++SIMPLE flzESE BB NTT -8B T L
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/] D R D /ML

Objective err(type = minimize);

err =

(0.5 * 0.5 x a+ 0.5 b+ c-1.2247) * (0.5 * 0.5 * a + 0.5 * b + ¢ - 1.2247) +

(1.0 1.0*xa+1.0*b+c-0.87334) * (1.0 * 1.0 x a+ 1.0 *b +c - 0.87334) +
(1.6 x 1.5 xa+1.56xb+c-0.99577) * (1.5 * 1.6 x a + 1.5 * b + ¢ - 0.99577) +
(2.0 x 2,0 x a + 2.0 *x b+ c - 1.34215) * (2.0 * 2.0 * a + 2.0 * b + ¢ - 1.34215) +
(2.5 x 2,5 x a+ 2.5 x b+ c - 2.12172) * (2.5 ¥ 2.5 * a + 2.5 * b + ¢ - 2.12172) +
(3.0 *x 3.0 * a+3.0*xb+c-3.22933) * (3.0 3.0 a+3.0*Db+ c - 3.22033) +
(3.5 3.5 xa+ 3.5 b+ c - 4.44744) x (3.5 * 3.5 x a + 3.5 * b + ¢ - 4.44744) +
(4.0 4.0*xa+4.0*b+c-6.13509) * (4.0 * 4.0 x a + 4.0 * b +c - 6.13509) +
(4.5 x 4.5 x a+ 4.5 xb+ c - 8.14697) * (4.5 * 4.5 x a + 4.5 * b + ¢ - 8.14697) +
(5.0 * 5.0 * a +5.0*b+ c - 10.50759) * (6.0 * 5.0 * a + 5.0 * b + ¢ - 10.50759);

/] RIFLHERZFORT B
solve();
a.val.print();

b.val.print();

c.val.print();

ZhTid, MESERET) L) BRGBEETVT 74 VOBIEICKE TR D H o> TL T 0RhE
MTEHY FHA. €T, C++SIMPLE DFFREZ A0 LA ZRRERBRITHISTE % X 5 1281k
PORBELTVWEET.

9, LA« TOF =2 liy@e) EETF A SHEONLME f() & DIRAEE () EFETEICL
F9. ThHE, BEEDETRPS et)=at +bt+c—y0) ERNVET. T, HIBEEIZ 0)? %t
WCOWTHIZE 5723 DESEZFET. C++SIMPLE (B W TIE, Expression Z /W5 Z & THAXZES
T&E9. Lo, e) % Expression Cat BT A5 ZETETN 7 7 A NV E X DfliBELDIDICTEET.
T/, ZEMERDZHFITOVT LB OBEEZEAT 2SI L Tsum() VISR TE
E9. mEIC, KRR (2B % ) OMEIZEEET VT 7 A VISRBT 2D TIE %R esv 774
Vb5 252812 LET.

Doz ehrs, ROIHIERMELABT I TEET.

=4
ObserveTime = {0.5,1.0,1.5,2.0,2.5, BHERoOS&EES
3.0,3.5,4.0,4.5,5.0}

zH5
a 2 IRDTEDREL
b 1 IROIBDOFRE

C++SIMPLE flzESE BB NTT -8B T L



98 FE2E HIEOEN
c & K
T8
y(t),t € ObserveTime ) £ 12 B0F 5 EE

BEIBE% (FR/IMb)
e(t)? = Z (af® + bt + ¢ — y(1))* HBIEEZNC B 58O —Fefl

teObserveT ime teObserveT ime

CDfERE C++SIMPLE TER T 5 RO EHIZRY, HIEEDD DICHRNIHESE L EHICH
RTNVHDIZh>TWET.

leastsquare2.smp

/1 BEHERT
Set ObserveTime;

Element t(set = ObserveTime);

/] INTA—=F
Parameter y(index = t); // BillfE

/] B

Variable a(name = "2 IROIADZREL™) ;
Variable b(name = "1 RDIHDFRE");
Variable c(name = "JEELIH");

// iR7=% Expression MW THMT S
Expression e(index = t);

e[tl] =a*xt*xt+bx*xt+c-ylt];

/1 HEIB%L
Objective err(type = minimize);

err = sum(e[t] * e[t], t);

/1 R

solve();

// FERMN

a.val.print();

C++SIMPLE flzESE BB NTT -8B T L
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b.val.print(Q);

c.val.print();

B, FETSELIBICIEIRODE I B esv 77 ANV EE 2 FF

data_leastsquare2.csv

t, y
0 1.22470

.87334

-

.99577

(A

.34215
.12172
.22933

2

3
4.44744
6.13509
8

.5,
0,
5,
0,

.5,
0,
5,
0,
5, 8.14697
0,

a > W W NN

10.50759

COETNEFEITTHE, WmEIZ

2 ROHEDIREL = 0.644402
1 IROEDIREL = -1.47656
TRIH = 1.76057

LV ERBENET. SO EDD, (1) = 0.6444022 — 1.476561 + 1.76057 &\ D RKECE TS
WETELZ IR 7.

H— T+ U A SiERE

ZZTE, K= b 74U FDE R BPERROSA 2 FHIT SRETE L L TR L aiie v b <
Ty VETVOMERLES. BAEMIZIER- 7+ V4D 5 TIRROLEHORE S (A
7)) ZAECTENT 22812, ThzeR/AMbT 5 &9 REERTZRDOET.

C++SIMPLE flzESE BB NTT -8B T L
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>

FE28 PIREDRE

i

m %=

S0 1, 21T AR Y TNV 20 MR UTORO I IZHELNTHwWAELET.

0.25

0.2

0.15

0.1

IPEAES

0.05

1 23 456 7 8 910

P2 13 14 1516 17 18 :’19 20

—0.05

=0.1

A%

COPEERDY ¥ TN VTR = b7+ )+ OIEERO AR/ & 7% BIERT % RD T
722U, RN IETEZV DL L, TR - 74U A OPERROMHEIZ O EE LI

COMEZERLTLEUTOIHIITHY 7.

&5
Asset = {1,2) SO ES
Sample = {1,2,3,...,20} BTN OEL

ER

rij,t € Sample, j € Asset

TN BT BN j O

Fi= Z rij/1S amplel, j € Asset 6 j O PFIIEER
teSample

8

xj, j € Asset $al j ORLALEER

BrE% (&/IMVLb)

Z dev,z/IS ample|

teSample

R— b7+ VI35 2 5 WREIGERO 58 (1)
2 7)

dev; = Z 1:jXj —Tp,Vt € Sample

P TN IIBI L EENLDEN

JjeAsset
= Y =7 4 ) F QWIS
JjEAsset

C++SIMPLE flIgas
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EAFSESES

x;20,Vje€ Asset e (Z25e 0 251)

> ox=1 HALHOBRANZ 1

JjEAsset

20 R— N7+ 1) FH5 2 2 FREFRIT 0 DL

COMBEIZHMEES R TH YIRS THETTO T RETEBEICZ Y $9.
ERAL L7k R % C++SIMPLE CRtilb 35 & UITFDLH IR D F5.

portfoliol.smp

/] A ERT

Set Asset(name = "§41");
Element j(set = Asset);

Set Sample(name = "% 7)),

Element t(set = Sample);

/] INTA—%
Parameter r(name = "JIEF ", index = (t, j));

Parameter rb(name = "FIIULEH ", index = j);

/1 B

Variable x(name = "FLALLH" | index = j);
/7 3K

Expression rpb(name = "JIFRINZEHE");

rpb = sum(rb[jl * x[j1, j);

Expression dev(name = FZ=", index = t);

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

/7 BBIEL
Objective V(name = ") A7 ");

V = sum(dev[t] * dev[t], t) / Sample.card();

// RIS
x[j]1 >= 0.0;
sum(x[j1, j) == 1.0;
rpb >= 0.0;

C++SIMPLE flIgas

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

& Sample DEFR

MRS NTT FT—FHIEVRT I
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/1 R

solve();

/7 KR
V.val.print(Q);
rpb.val.printQ);

x.val.printQ);

>

FE28 PIREDRE

i

T—=5 774NV (datlBX) QP TOLICHRDFT
data.dat

AR =
[ 1, 1] 0.0000 [ 1, 2] 0.100
[ 2, 1] 0.0162 [ 2, 2] 0.161
[ 3, 11 0.0307 [ 3, 2] 0.197
[ 4, 11 0.0419 [ 4, 2] 0.192
[5, 1] 0.0485 [ 5, 2] 0.148
[6, 11 0.0498 [ 6, 2] 0.084
[ 7, 1] 0.0458 [ 7, 2] 0.026
[ 8, 11 0.0368 [ 8, 2] 0.000
[ 9, 1] 0.0238 [ 9, 2] 0.016
[10, 1] 0.0082 [10, 2] 0.068
[11, 1] -0.0082 [11, 2] 0.132
[12, 1] -0.0238 [12, 2] 0.184
[13, 1] -0.0368 [13, 2] 0.200
[14, 1] -0.0458 [14, 2] 0.174
[15, 1] -0.0498 [15, 2] 0.116
[16, 1] -0.0485 [16, 2] 0.052
[17, 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
COETNERFTTHEUTOLS LR ONTT.
VA7 = 0.000951734
HIFFDGEEE = 0.0199126
FAMER [1] = 0.800874
A [2] = 0.199126

C++SIMPLE flIgas
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EAE) ovyz5 <y sERESL
KETIE, OVATA v ZEIRETIVICE B35 A= hikz, 7 2 OB EEZ FHHN
LE9.

B %Iz

[l U7 A Iris setosa & Iris versicolor IZ LT, 2 DR &, 3L DOIF, fEFROEE, [BFOE
BT 584 50 HOF— 3 BHEET S, TNoD40%HBZEHEE LT, Iris setosa & Iris versicolor
ZHRTH LI BBV AT 4 v ZHURET IV R T L.

COMEDERALIZRD L H 12 1.

£&
u BTN
J S A RS
EH
dijiel jel 7 — %
kijiel 7 X A OFEFE (0 : Iris setosa, 1 : Iris versicolor)
T8
a0 WELIWSS X —%
aj,j eJ
xipiel (FRZE)
X = a0 + Z Cljd,‘j]
J
BHIBE% (RKAb)
Z®M4%0+mwm) SO

VU TINVEEOBEFRiel\IHL, VAT 4 v 7B LX) X, DFoX) R TXbTIE,NT

SE9.
_exp(x)
L) = 1 +exp(x;)

2L x i xi=a0+ ) aid; TEROEINBLOLLET.

J
KIS, BTV AT A4y 7B EMNGTZ60,a; DXF A= FHEETTEOFHNZITVET. HRTF—F 4
TIEHNTLIZEDLLIZER, TNPRRELRD L) % a0,q; ZRKDFET. ML, HEEK f %

£=]Jeeka - Ly

TEHRL, IheRXMETHMEZERLZLIZLD, a0,q; DHEEZITVET.

C++SIMPLE flzESE BB NTT -8B T L
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i

B, ZOEFITEHMNEBOBRSE 2720, BB ISl Tzt o7 f

f=logf
= Z(ki log L(x;) + (1 = k) log(1 = L(x;)))

p( l) 1
B Z( o T TR log 1 exp(x,-))

1
= Z (k, log(exp(x,-)) + log m)

= Z(kixi - 10g(1 + CXP(xi)))

THHBARZEZ 2BLTO—HKMEEIELN L WHEEZAH LT, HREZLHMEEOE SR 2170
9.

Vb b E 20 9.

WIZ, TXRXAOFHMFT— % TTA, ZHIE[5] DLHkIZH B 57— % (Iris setosa, Iris versicolor, %%
50 fE) L EY

BARRIZIE, PO L) 2D csv 77 A VENBLET

data.csv

il =%, 2 OEX, P OlE, {EA0ES, {EROIE

1, 5.1, 3.5, 1.4, 0.2
2, 4.9, 3, 1.4, 0.2
3, 4.7, 3.2, 1.3, 0.2
4, 4.6, 3.1, 1.5, 0.2
5, 5, 3.6, 1.4, 0.2
6, 5.4, 3.9, 1.7, 0.4
7, 4.6, 3.4, 1.4, 0.3
8, 5, 3.4, 1.5, 0.2
9, 4.4, 2.9, 1.4, 0.2

10, 4.9, 3.1, 1.5, 0
, 3.7, 1.5, 0.2
0

11, 5.4

12, 4.8, 3.4, 1.6, 0.2
13, 4.8, 3, 1.4, 0.1
14, 4.3, 3, 1.1, 0.1
15, 5.8, 4, 1.2, 0.2
16, 5.7, 4.4, 1.5, 0.4
17, 5.4, 3.9, 1.3, 0.4
18, 5.1, 3.5, 1.4, 0.3
19, 5.7, 3.8, 1.7, 0.3
20, 5.1, 3.8, 1.5, 0.3
21, 5.4, 3.4, 1.7, 0.2

C++SIMPLE flzESE BB NTT -8B T L
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22,
23,
24,
25,
26,
27,
28,
29,
30,
31,
32,
33,
34,
35,
36,
37,
38,
39,
40,
41,
42,
43,
44,
45,
46,
47,
48,
49,
50,
51,
52,
53,
54,
55,
56,
57,
58,
59,

5.1, 3.7,
4.6, 3.6,
5.1, 3.3,
4.8, 3.4,

1.5,

1, 0.

1.7,
1.9,

5, 3, 1.6, 0.2

5, 3.4, 1.6, 0.

5.2, 3.5,
5.2, 3.4,
4.7, 3.2,
4.8, 3.1,
5.4, 3.4,
5.2, 4.1,
5.5, 4.2,
4.9, 3.1,

5, 3.2, 1.2, 0.

5.5, 3.5,
4.9, 3.6,

4.4, 3, 1.3, 0.

5.1, 3.4,

5, 3.5, 1.3, 0.

4.5, 2.3,
4.4, 3.2,

5, 3.5, 1.6, 0.

5.1, 3.8,

4.8, 3, 1.4, 0.

5.1, 3.8,
4.6, 3.2,

5.3, 3.7,

5, 3.3, 1.4, 0.
7, 3.2, 4.7, 1.

6.4, 3.2,
6.9, 3.1,
5.5, 2.3,
6.5, 2.8,
5.7, 2.8,
6.3, 3.3,
4.9, 2.4,
6.6, 2.9,

1.5,

4.5,
4.9,

4, 1.

4.6,
4.5,
4.7,
3.3,
4.6,

C++SIMPLE flIgas

NS

o

N

o

o O N O

o O O w o o O N O o O o o o

o O O w

SN NN

105
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i

60, 5.2, 2.7, 3.9, 1.4
61, 5, 2, 3.5, 1

62, 5.9, 3, 4.2, 1.5
63, 6, 2.2, 4, 1

64, 6.1, 2.9, 4.7, 1.4
65, 5.6, 2.9, 3.6, 1.3
66, 6.7, 3.1, 4.4, 1.4
67, 5.6, 3, 4.5, 1.5
68, 5.8, 2.7, 4.1, 1
69, 6.2, 2.2, 4.5, 1.5
70, 5.6, 2.5, 3.9, 1.1
71, 5.9, 3.2, 4.8, 1.8
72, 6.1, 2.8, 4, 1.3
73, 6.3, 2.5, 4.9, 1.5
74, 6.1, 2.8, 4.7, 1.2
75, 6.4, 2.9, 4.3, 1.3
76, 6.6, 3, 4.4, 1.4
77, 6.8, 2.8, 4.8, 1.4
78, 6.7, 3, 5, 1.7

79, 6, 2.9, 4.5, 1.5
80, 5.7, 2.6, 3.5, 1
81, 5.5, 2.4, 3.8, 1.1
82, 5.5, 2.4, 3.7, 1
83, 5.8, 2.7, 3.9, 1.2
84, 6, 2.7, 5.1, 1.6
85, 5.4, 3, 4.5, 1.5
86, 6, 3.4, 4.5, 1.6
87, 6.7, 3.1, 4.7, 1.5
88, 6.3, 2.3, 4.4, 1.3
89, 5.6, 3, 4.1, 1.
90, 5.5, 2.5, 4, 1.
91, 5.5, 2.6, 4.4, 1.2
92, 6.1, 3, 4.6, 1.4
93, 5.8, 2.6, 4, 1.2
94, 5, 2.3, 3.3, 1

95, 5.6, 2.7, 4.2, 1.3
96, 5.7, 3, 4.2, 1.2
97, 5.7, 2.9, 4.2, 1.3

C++SIMPLE flzESE BB NTT -8B T L
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98, 6.2, 2.9, 4.3, 1
99, 5.1, 2.5, 3, 1.1
100, 5.7, 2.8, 4.1,

.3

1.3

107

kind.csv

1

[y

e

1

[N

[

w w w N [\ N N N N [\ N N N = [ [ = = = = = [ = © [e'] ~ [e)] o IS w N
N = o © o8] ~ (@) (6] S w N = o © [o0) ~ (] o > w N (= o - - - -

I = T =
N S T = = T = T T = T e e e N S T T e T =

C++SIMPLE flIgas
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i

33, 1
34, 1
35, 1
36, 1
37, 1
38, 1
39, 1
40, 1
41, 1
42, 1
43, 1
44, 1
45, 1
46, 1
47, 1
48, 1
49, 1
50, 1
51,
52,
53,
54,

o O o o o

55,
56,

(@]

57,
58,
59,

o O O O

60,
61,

(@]

62,
63,
64,
65,

o O o o o

66,
67,

(@]

68,
69,

o O O

70,

C++SIMPLE flzESE BB NTT -8B T L
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71, O
72, 0
73,
74,
75,

o O O O

76,
7,

(@]

78,
79,
80,
81,

o O o o o

82,

o

83,
84,
85,
86,

o O O O

87,
88,

(@]

89,
90,
91,
92,

o O o o o

93,
94,

(@]

95,
96,
97,

o O O O

98,
99, 0
100, O

109

VIEZD LI C++SIMPLE Citik 35 &, UTFTDOXHIZ% 0 5.

LogisticRegression.smp

/1 BEERT

Set I(name = "H ¥ 7 IWELH");
;s

Set J(name = "BLHHZEEES");

)

Element i(set

Element j(set

C++SIMPLE flIgas

MRS NTT FT—FHIEVRT I
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i

/[l INT A =%

"FHl T — &, index = (i, j));
wffi AHv, dindex = i); // 7 ¥ X @ fE ¥ (0 : Iris setosa, 1 : Iris

Parameter d(name

Parameter k(name

versicolor)

/1 ER

Variable a(name = "a", index = j);

Variable aO(name = "aO");

Variable x(name = "x", index = i); // WHZEH

/7 HIF Gt
x[i] == a0 + sum(alj] * d[i, j1, 3);

/7 HEBE%E
Objective f(name = "XJEMEE", type = maximize);

f = sum(k[i] * x[i] - log(1l + exp(x[il)), 1i);

N

solve();

// FERMN

a0.val.print();

a.val.print();

COETNVEFEITTLHE, UTOX) PO NTT.

a0 = -3.37151
al" L DFEE ]
al"23 D] = 5.8427
al"fEFRDRZE "]
a["fEFDIE"] = -18.566

6.43568

-13.2033

(2,10 R

A =NV FAa—7Eid, EEBMORZZFIE) &2 OME5FEFIIOWT, FElY & ERDEOME %
- dhR (e - RIB Y, R EEHM) ol it vwnwEd. T2 TR, ZOFEBIYHBARARY b
L—F BREDPOFRODLGEHETRASNIEEIIPPLEFDOZ L) THLLGENZEL
Y. B, AV AT ORRICENES -V F (GE2) o) L —vF (EF2) ol

C++SIMPLE flzESE BB NTT -8B T L
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) BBV, HFTEHER LY LRSI BEL 22 I LEEIRL, BEIEIEH &R X
DHRMEMDITZ) KL BB xBRLTVET.

DT OBIETIE, B S TOBMMRKS2 S ARy bL— b 2HEETLIHEZEZ, A —VFEI—TD
HEEZITNET.

B &
WM (BRI 2S1~10MFTHY, HLIHTEARY bL—1F 20T, HRWI 2
B M 100, 7 —F2 L — b 1%9DFHED PR S, .., r) B8

100 : 1
Stry,..., = +
(71T = 0Ty g;u+am-mﬁ

DIHICERBEINTWE LTS, BRGSO OHM

PHZLNhTwa L %,

ZiMET B L) ARy FL— M EHEER K.

COMEEZERLTHEUTOLIICRY T
B, RKOBLARY FL— MOHAMIZ% OS—k2 ) &L, EFATHLIOELFT

4

Term M (ERE) £45
Point HiE oL

T

tvalue;,i € Point L R AMArY B 2>
Svalue;,i € Point FLAE

8

ri,t € Term

BHRIEAE (&/I\E)
Z{S (tvalue;)) — S valuei}z, Str,..., r) =

i

100 +i: 1
(1+0.01-r) & (1+0.01-rk

GEPES S

0<r,YteTerm

AT A AR Y FL— b

il & B o EEO R

ARy b L— bDIEESMN

C++SIMPLE flIgas
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COREIZ HWEBAIERIETT O T, EHRIEETEFEEIC R $9.
ERAL L7245 K% C++SIMPLE TRtk §7% L L FO L9124 ) 7.
YieldCurve.smp

F28 Bl

i

@llD

=

/] BELERT

Set Term(name = "Mif]"); // WIM&HG
Term = "1 .. 10";

Element t(set = Term);

Set Point;

Element i(set = Point);

/] INT A—=F

Parameter tvalue(name = "tvalue", index = i); // i/ H »

Parameter Svalue(name = "Svalue", index = i); // EHIMHE (3)

/]

Variable r(name = "AR Y F L — F", index

t);

// t WOfifiE S RAEMAE~DOZEH L — h

Expression d(index = t);

dlt]l =1 / pow(l + 0.01 * r[t], t);

/7 tvalueli] WIZHBUF2 s OHFfl
Expression S(index = i);

S[i]l = 100 * d[tvaluel[il] + sum(d[t], (t, t <= tvaluel[il));

// PhEmAE & BHIAE O
Expression diff (index = 1i);

diff[i] = S[i] - Svaluelil;

/7 HE9BI%

Objective err(name = "PEGFufll & BIAEDFAZED M, type = minimize);

err = sum(diff[i] * diff[i], 1i);

/7 TR S
0<=rlt]l; // AFXvy bL— DIAESMH

/1 R

C++SIMPLE flzESE BB NTT -8B T L
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solve();

// FERM

err.val.print();

r.val.print(Q);

113

F—% 7 74 (tSvalue.csv) W EUTFDXH124 0 7.

tSvalue.csv

i, tvalue, Svalue
1, 1, 100.39
2, 1, 102.15
3, 1, 99.24
4, 1, 101.32
5, 1, 99.72
6, 1, 101.51
7, 2, 100.62
8, 2, 99.34
9, 2, 98.27
10, 2, 98.31
11, 2, 100.97
12, 2, 101.73
13, 3, 99.78
14, 3, 100.47
15, 3, 98.19
16, 3, 99.55
17, 3, 99.79
18, 3, 98.4
19, 4, 96.6
20, 4, 96.93
21, 4, 96.8
22, 4, 94.91
23, 4, 96.28
24, 4, 95.33
25, 5, 95.13
26, 5, 93.5
27, 5, 93.42
28, 5, 91.56
29, 5, 92.67

C++SIMPLE flIgas
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30,
31,
32,
33,
34,
35,
36,
37,
38,
39,
40,
41,
42,
43,
44,
45,
46,
47,
48,
49,
50,
51,
52,
53,
54,
55,
56,
57,
58,
59,
60,

- - - - -

a o o o o o

()]
- - - - - - - -

-

. - - - - - -

© ©O© ©OW W W 0 0w © o0 0w N N N N N ¥

e e i I Ve
o (@] o o - - -

-
o

10,

96.
89.
89.
91
91
93.
89.
90.
88.
87.
90.
87.
87.
86.
85.
84.
88.
86.
88.
84.
84.
87.
84.
83.
84.

81

84.
82.
85.

81

85.

28
66
46

.21
.42

32
76
18
58
41
33
5
66
06
55
74
78
79
76
95
31
24
73
76
02
.75
46
51
42
.45
36

>

% 2 E ﬁ“s @l\D

i

COEFNEEITTHE, UWTFDOL) @ISO TET.

PREwAE & BLfE O
ARy FL—1 [1]
ARy b=} [2]
ARy FL—1 [3]
ARy FL— | [4]

C++SIMPLE flIgas

RO IR = 97.061

0.276339
1.06832
1.22162
2.02931
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ARy b L— b [5] = 2.35651
AR» bL— b [6] = 2.70549
ARy bb—1 [7] = 2.84285
ARy FL—1 [8] = 2.89991
ARy bL—] [9] = 2.96985
ARy bL— b [10] = 2.95256

(2.20 REhEE RS

AT (rating) &1d, RFEOFRTT 2HMOILAEK, FHEOILHLVENET V7R TERLEDD
TY. B EFIIMEOMEREEOD L, A, B, CR+, — AR EOREE MO THEMED ) 2 7
AVERRLET. BT, HAEOBAZMN 53 2 L EAHBIFREOFEEEIC LY 3L, BITHK
ERDLEEMHST L L, BEMZEOBOMME Y JEoMiEL ) $4

AT HERATHI &1, DA %2 20 Tw A %S, —@HIMBRICED LS R E RS
POV TOMERERTITHNDOZ L2V

DT T, ZoRMFERATI O EICHET 208 E2 % 2 £3

B &
A& LT, {AAA, AA, A, BBB, BB, B, CCC,CC,Cl D 9fEiNH L DE LT, ¥BAMITFIZE
T5 AEBROHERITY Qo KU TOLHIIZHEZLNTVWELDET S,

HIFED T

Q0 AAA A A EEBE BE B (slee] Co o]

AL 08651 00345 0 0 0 0 0 0 0
H AL 00356 08382 00262 0 0 0 0 0 0
oA O0M4 00433 00964 QMBS Q0003 0 0 0 0
Bl BEB 0 0 00352 09456 00154 00038 0 0 0
T EB 0 0 0 01078 0872 00043 0.0153 0 0
# B 0 0 0 0 00747 08762 004 00081 0
1 cco 0 0 0 0 0 00278 (0654 00068 0
IT cC 0 ] 0 ] ] 0 00083 05575 00242

o 0 0 0 0 0 0 0 00266 09734

Qo 21, 1 HHALHIH O I HERATHI 0 ZHEE R &,

WRMERITH] QiE~ VI 7MBCHEI DOL LFET. ZoL &, EEX VAT Q213475 Q) & A&
K—HT 2T TT. MoT, A QEMET S LW, 10— 02r ZEWNCTE LI R QZRDD
EVWH T LI ET. &b |IrlE, Frobenius (7HNRZTR) JIVADI LT, FTHOFKBG D
FHOVHRERT DL LET

F7o, BATHEBTHOWE L LT, 175 Q D&TOMIZ 1 TEETIEIHFEATHL DL LT T.

DEhzEFEzse, 2bZDTO L2 9.

IEFF&£&
Rating BT oS

C++SIMPLE flzESE BB NTT -8B T L
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T
q?j, i, j € Rating | ER O T HERATH] (Q) DHAHEFE
8
qij»i, j € Rating 1 7 A BALOKAHTHERATH] (Q) OREHR

BrE% (&/IVLb)

100 — Q"II2 Fi50 Qo & QR DEDTURZY A )V ADF
EFOE Sk

> ij=1.Vi € Rating 751 0 DHATFOE 1

Jj€Rating

0 <gi; < 1,Vi, j € Rating 15 Q DK BEFSEMN

COMEIZHWBEBAIERIETTOT, JERIEETEIEIC Y 9.
ERAL L 72k % C++SIMPLE Citilb 3 5 & UITFTD LI IR D T5.
B, 175 02 I L Tig,

0% =0%0'=(0* 0 (Q*- 0)

TEITLHILICLD), HEONBEZHKTLILENTEET.

F72, AR A Z L T 5720, BX UK T TORERBZBERT 5720, 175 0 OF)
HMEE LT, HAKSIC09 %52, IENAEZO LRMELZ 005 LTBEET.

Ratingl.smp

/1 B LR
OrderedSet Rating; // #&fIITHEA

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

/] INT XA =%

Parameter qO(name = "Q0", index = (i,j)); // 1 FEBROEMITHERITIIOKEFR

/1 R

Variable q(name = "Q", index = (i, j)); // 1 7 HHALOBMIFHERITYI DK UHE

/7 ERDERIF Y A O R 2 5iF§ 5 alik

Expression q2(name = "q2", index=(i, j));
Expression g4(name = "q4", index=(i, j));
Expression g8(name = "q8", index=(i, j));
C++SIMPLE filgse

MRS NTT FT—FHIEVRT I
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Expression ql2(name = "q12", index=(i, j));
q2[i, jl = sum(qli, k] * qlk, j1, k);
q4li, j]1 = sum(q2[i, k] * q2[k, jl, k);
q8li, j] = sum(q4li, k] * q4lk, jl, k);
q12[i, jl = sum(q8[i, k] * q4lk, jl, k);

Expression diff(name = "diff", index = (i, j));

diff[i, jl = qoli, jl - qi2[i, j1;

/7 HEBEL
Objective diffnrm(name="1T%] Q0 & 474 Q@ @ 12 FE D/ IV ADIfE", type = minimize);
diffnrm = sum(pow(diffl[i, j1, 2), (i, j));

/7 HlF S

sum(qli, j1, 30 == 1; // 47%) Q IZ2WVT, KITOHNL 1
0 <= qli, il <= 1; // 175 Q O AEHREGFN

0 <= qli, j1 <= 0.05, i != j; // 1751 Q OIXMHEHESEMN

/7 OE
qlk, k] = 0.9;

5E

Re

N

solve();

/1 FERIT)

diffnrm.val.print();

simple_printf ("\n");

simple_printf ("Q");

simple_printf (", %s", k);

simple_printf ("\n");

Element k_tmp;

for(k_tmp = Rating.first(); k_tmp < Rating; k_tmp = Rating.next(k_tmp)){
simple_printf ("%s", k_tmp);
simple_printf (", %7.5f", qlk_tmp, j1);

simple_printf ("\n");

T—=F 774N (csvIE) @EUTDIHITHD FT.
QO.csv

C++SIMPLE flzESE BB NTT -8B T L
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i

QO, AAA, AA, A, BBB, BB, B, CCC, CC, C

AAA, 0.9651, 0.0349, 0, 0, O, 0, O, O, O

AA, 0.0356, 0.9382, 0.0262, 0, 0, O, O, 0, O

A, 0.0014, 0.0433, 0.9364, 0.0186, 0.0003, 0, O, 0, O
BBB, 0, 0, 0.0352, 0.9456, 0.0154, 0.0038, 0, O, O
BB, 0, 0, 0, 0.1078, 0.872, 0.0049, 0.0153, 0, O

B, 0, 0, 0, 0, 0.0747, 0.8762, 0.041, 0.0081, O

ccc, o0, 0, 0, 0, 0, 0.0278, 0.9654, 0.0068, O

cc, 0, 0, 0, 0, O, 0, 0.0083, 0.9675, 0.0242

¢, 0, 0, 0, 0, O, 0, O, 0.0266, 0.9734

COEFNEETTHLEUTOL S I ELNTT.

75 Q0 & 479 Q@ @ 12 F DOFE I VAD I = 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
cc, 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

(221 BRI

BEOWRM ORI 7 — 5 55, M2 Ffo 2ELEBI 2 56k 2 B2, TTOMBETIINOERE H
LREMERICEELZWEETH ) . UL, M2 2ELBG 2 B3 S 5720121,
MBAITHNEPIEEMETH 2 LEDPH Y £F. 22T, HAONZATINI—FLL, 2D, FIEEMET
»HhH L) EMBTINZER T A2 HEZZ R E7.

m %=
DTOMBATHAICKH LT 7R R VAOBEKRT—HFLL, »o, FIEEHETHS L)%
HBEITTH) X 2R &

C++SIMPLE flzESE BB NTT -8B T L
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A 1
1.1.00
2 017
J 017
4 080
5 080
g6 000
Fooao
g8 000
B 030
o

10 070

2
017
1.00
010
080
020
040
000
000
0,00
000

d
07y
210
1.00
D20
QLo
0.00
QLo
QLo
.00
QLo

4
080
0.80
020
1.00
020
020
020
020
0.00
.00

) a]

Qa0
D20
QLo
D20
1.00
040
QLo
QLo
.00
QLo

.00
040
.00
020
040
1.00
.00
.00
0,00
.00

7
Qa0
.00
QLo
D20
QLo
0.00
1.00
QLo
.00
QLo

g
.00
0,00
.00
020
.00
0,00
.00
1.00
0,00
.00

=
Qa0
.00
QLo
QLo
QLo
0.00
QLo
QLo
1.00
QLo

10
070
0,00
.00
.00
.00
0,00
.00
.00
0,00
1.00

119

COMEZERLTLEUTOIHIITHY 7.

EH

Aij,iEN,jEN

minEig

zH

Xi_i,iEN,jeN

BrE% (&/IVLb)

Z Xij — Aij)*

i,jeN

LBt
X > minEig
X = 1,Yie N

MBI D1 R UFI DA

Fr5- 0475 D%
FHBAATH O fe /N A5 Al

FHBIITH D HF

TEDATH] E MHBETHIDZED 7B X=Y 2 J VA

D3k

-1 5 fiE A
MAEFIZ

COMBEIZEEEHEFRIAA S TWBEOT, FIFEEMEETmMEIC R $7
ERAL L7k R % C++SIMPLE Citilb 35 E T LI 2R T3, &b,
/NEAE minEig 2 103 & LCwWE T,

CorrelationMatrix.smp

Z TR o

/! EHERTE

OrderedSet N;

C++SIMPLE flIgas

Element i(set = N), j(set

N);

MRS NTT FT—FHIEVRT I
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/] INTRA—%
Parameter A(index = (i, j)); // 52 5NATH 0%
Parameter minEig = 1.0e-3; // W7 &5 HBETH O a5/ NE A 1l

/1 EE

Variable X(index = (i, j));

/1 RRATH
SymmetricMatrix M((i, j));
M[i, j1 = X[, j1, i <= j; // L=AE5ORER

// BRI %L
Objective diffnrm(type = minimize); // Z=DITH|D /I A
diffnrm = sum((X[i, j] - A[i, j1) * (X[i, j1 - A[i, j1), (i, j));

// RIS

M >= minEig; // BRI SEfERK
X[j, il == X[i, j1, i < j; // X (3751
X[i, il == 1; // AERIT
/1 K
solve();

/7 FERIT) (csv B3R

simple_printf (" X");

simple_printf(",%5d", i);

simple_printf ("\n");

Element i_tmp;

for(i_tmp = N.first(); i_tmp < N; i_tmp = N.next(i_tmp)){
simple_printf ("%2d", i_tmp);
simple_printf(",%5.2f", X[i_tmp, j1);

simple_printf ("\n");

F28 Bl

i

@:\D

=

T—=5 774N (esvlBEX) QU TOLHITHRD FT.

A.csv

A, 1,2,3,45,6,7,8,9, 10
i, 1.00, 0.17, 0.17, 0.90, 0.90, 0.00, 0.10, 0.00, 0.80, 0.70

C++SIMPLE flzESE BB NTT -8B T L
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2, 0.17, 1.00, 0.10, 0.90, 0.20, 0.40, 0.00, 0.00, 0.00, 0.00
3, 0.17, 0.10, 1.00, 0.20, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00
4, 0.90, 0.90, 0.20, 1.00, 0.20, 0.20, 0.20, 0.20, 0.00, 0.00
5, 0.90, 0.20, 0.00, 0.20, 1.00, 0.40, 0.00, 0.00, 0.00, 0.00
6, 0.00, 0.40, 0.00, 0.20, 0.40, 1.00, 0.00, 0.00, 0.00, 0.00
7, 0.10, 0.00, 0.00, 0.20, 0.00, 0.00, 1.00, 0.00, 0.00, 0.00
8, 0.00, 0.00, 0.00, 0.20, 0.00, 0.00, 0.00, 1.00, 0.00, 0.00
9, 0.80, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 1.00, 0.00
10, 0.70, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 1.00

COETFNVEFEITTHEUTOL) RSO NET.

X, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10
1, 1.00, 0.27, 0.15, 0.61, 0.65, 0.06, 0.10, 0.03, 0.57, 0.50
2, 0.27, 1.00, 0.10, 0.85, 0.15, 0.41, 0.00, 0.01,-0.04,-0.04
3, 0.15, 0.10, 1.00, 0.21, 0.01,-0.00,-0.00,-0.00, 0.01, 0.01
4, 0.61, 0.85, 0.21, 1.00, 0.34, 0.17, 0.20, 0.18, 0.12, 0.11
5, 0.65, 0.15, 0.01, 0.34, 1.00, 0.37,-0.00,-0.01, 0.10, 0.09
6, 0.06, 0.41,-0.00, 0.17, 0.37, 1.00, 0.00, 0.00,-0.02,-0.02
7, 0.10, 0.00,-0.00, 0.20,-0.00, 0.00, 1.00, 0.00,-0.00,-0.00
8, 0.03, 0.01,-0.00, 0.18,-0.01, 0.00, 0.00, 1.00,-0.01,-0.01
9, 0.57,-0.04, 0.01, 0.12, 0.10,-0.02,-0.00,-0.01, 1.00, 0.08
10, 0.50,-0.04, 0.01, 0.11, 0.09,-0.02,-0.00,-0.01, 0.08, 1.00

E OJSR Mii— N T 4 U A EiE{LRgeE

K=+ 7+ FD) A7 ZHENRONPERR O HIL D #ATII 2 TRl T 2~ vaey v ETF
WMZBWT, 52 5Nzl nidiiig, LiLiTﬁ%ﬁ%%wiﬁ CORFEFMEICH L TR
WA MR I TOMELXEZ 7.

DT OB ZF - SHETVEEZET.

max u” x — AxTEx
X

(D
sit. xTe=1

ST, pMffV s —, 22) 57— 05 EHATY, xZR—F7+)FOER 1% A
7 R E LT
AL HATH S AAREFEEDED) E LT, LTFTOUNZ MR— b7+ ) H bz E 2 7.
B Us 1, PHEFEEIED) 2L T ) 5 S ICHT2IT00EGELET
max{p X — /lmax{ TZx}}

XeUs

2)

st. xle=1

C++SIMPLE flzESE BB NTT -8B T L
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i

Uy & LT, #dbriifTy) = oK ZHEN
I<r<y

DL BRXMERO2ELET. ZokE Q) I, AN UL EZHCTUTO X ) 2 MEICE X
AHLIENTEET (6] LBITHIA BISHL, AeBlE, A:BONKELZETLOELTT.

mfqux—/l(EOU—EOL)

st. xTe=1

B fiE
SIS AT 2 DZEZDO TR ZRKRIITH sigl, LR%Z RTATH) sigU BUTOLH 2525
NTwarE, LR EME IV,

sigl 1 P 3 4 5 ] 7 &
1] 1.800 | /1400 | 1000  —1.000  —1.000  -0500  —1.000 00
2| —1.400 3500 1 &O0 0 0500 12000 1200 0 0400 QLE00
4| 1000 | 500 0 5000 1125 1100 080D 0500 -0Z200
41 —1.000 Qo0o0 | —1125 5,000 1500 0400 1200 —0500
Bl —1.000 | 1200 0 1100 1500 4500 —1.400 0150 —2.000
§| -0500 | 1200 0 08500 0400 1400 0 5000 0 —1.000 Q500
711,000 0400 0500 0 1.200 0150 1000 5500 —1.250
g 0100 QEDD | —0200 | 0800 | —2000 0 0500 0 1250 0 11.500
sigh) 1 P 3 4 5 ] 7 &
1] 3000 1.000 2500 —0.500 1.000 0400 2500 2.000
2] 1.000 4500 —1.400 1,200 QBOD =100 0500 2.600
4| 2500 | 1400 §.000 | —0500 1.200 0 1.000 0400 —0100
41 —0.800 1200 0500 5500 1.600 0500 1.500  —03500
5 1.000 Q500 1200 0 1.800 S500 0 1300 0160 0 —1.500
G| -0400 | 1100 | 1000 Q500 0 1300 11.000  —0500 QLE00
Tl 2500 Qo000 0400 0 1.3500 0180 —08R0D G500 —1.200
g 2000 2600 0 —0100 | 0800 | 1900 0 0600 0 1200 0 13500

7272L, 2=1, u’ =(0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1) L L 3

COMEEZERLTLEUTOIHIICED 7.

=4

A={1,2,...,8} WESROESE

T

siglijic A, j€A AL BATII O K EFZ O TR

C++SIMPLE flzESE BB NTT -8B T L
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123

sigU;j,i€e A, jEA

DAL HATI DK EFE D LR

A 1) A 7 [alEERR L

Wi i €A FHER G DOV AE
=8

Xi,i €A PN
Lji€A,jeA

UjieA,jeA

HEOB% (RX1b)

u"x — A(sigU o U — sigL e L)

o IEFE T L OO

2
U-L
) )1“ ] >0 S IE
X
Z xi=1 HA LR OBANT 1
€A

L,’j ZO,ViGA,jEA

119 L D &SRS 5 A S&m

U,’jZO,ViGA,jEA

119 U DEBEFRIZT 5 IR SN

C OMEEPFIEEMEHIF AN > TV BT, FIEEMEIEEEICZ) 5. @b L 72MR %

C++SIMPLE Tl 4 A LT D X124 0 9.

RobustPortfolio.smp

/] BELRT
Parameter nhA; // $AEL

Sequence Asset(from = 1, to = nA);

Element i(set = Asset);

Element j(set = Asset);

/] INT A =%

Parameter sigL(index = (i, j));
Parameter sigU(index = (i, j));
Parameter lambda;

Parameter mu(index = i);

/1 R
Variable U(index = (i, j));
G, 3));

Variable L(index

C++SIMPLE flIgas

MRS NTT FT—FHIEVRT I
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Variable x(index = i);

// RRATH

Sequence V(from = 1, to = nA + 1);

Element v(set = V);
Element w(set = V);

SymmetricMatrix M((v, w));

/)M DEFEDER (L=METDHR)

M[i, jl1 = ULi, j]1 - LLi, j1, i <= j; // KAk (o E=£A35)
M[j, nA + 1] // Lk

// AT

x[j1;
M[nA + 1, nA + 1] = 1;

// BB

Objective f(type = maximize);

(i, 3));

/7 HlF St

M >= 0; // FIEEMERIFY
sum(x[i], 1) == 1;

Uli, jl == Ulj, i1, i > j;
L{i, j] == L[j, i1, i > j;
Uli, jl >= 0;

L[i, j1 >= 0;

/1 K%

solve();

// FERMN

x.val.printQ);

f = sum(muli] * x[i], i) - lambda * sum(sigU[i, jl * U[i, jl - sigL[i, j1 * L[i, jI1,

>

% 2 E ﬁ“s 0)“1:1

i

T—=F 77 A NVIILTO=D2TT.

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

C++SIMPLE flIgas

MRS NTT FT—FHIEVRT I
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, -1, 0.5, -1.125, 6, 1.5, 0.4, 1.2, -0.9
, -1, -1.2, 1.1, 1.5, 4.5, -1.4, 0.15, -2
-0.5, -1.2, 0.9, 0.4, -1.4, 9, -1, 0.5

, -1, 0.4, 0.3, 1.2, 0.15, -1, 5.5, -1.25

® ~N o o »

, 0.1, 0.6, -0.2, -0.9, -2, 0.5, -1.25, 11.5

sigU.csv

sigl, 1, 2, 3, 4, 5, 6, 7, 8

1, 3, 1, 2.5, -0.9, 1, -0.4, 2.5, 2
, 1, 4.5, -1.4, 1.2, 0.5, -1.1, 0.5, 2.6
, 2.5, -1.4, 6, -0.5, 1.2, 1, 0.4, -0.1

, -0.9, 1.2, -0.5, 6.5, 1.6, 0.5, 1.3, -0.8

, -0.4, -1.1, 1, 0.5, -1.3, 11, -0.9, 0.6

2

3

4

5,1, 0.5, 1.2, 1.6, 5.5, -1.3, 0.16, -1.9

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

data.dat

lambda = 1;

mu = [1] 0.1 [2] 0.1 [3] 0.1 [4] 0.1 [5] 0.1 [6] 0.1 [7] 0.1 [8] 0.1;

CDETFNVEETTLEUTOL ) GO NTT.

x[1] = 1.86393e-06

x[2] = 0.233168
x[3] = 0.175305
x[4] = 0.0633979
x[6] = 0.171047
x[6] = 0.131893
x[7] = 0.152883
x[8] = 0.0723034

(223 P

KAy MEEEE, EANE I 70— FE2 2007 V—TI25ETHMET, FV—T451)
ZLEBICA Y FENDZ Ly YOEABAIZRKLTHMETT. 22T, 2200/ —FPR257
W—=TB L7l &, 202022y I hy PE3NbEEBEVET.

COMEE, PIEEMEEE (SDP) L OSSN TwET
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B #iE
ROTF71%, 7—FELTIL, 2, 3, 4,5 6FO0HANXTIT7TYT. Ty IPLRVEEIR,

HAZOLLIET.

)= FZ OO NV—TIZHFT, Iy bENDLZy VOERAOBMERIILLI-WEE, &0
XABRTN—FT LB TL LD

Z O % Nuorium Optimizer T 72D IZERALZ TV E . 3713 SDP RMEE L L Tk
L., HWEBMED LRMEZRDTAEF L X 9. DT THAT2ERIEISER (711X T3
F9, J—FOHESGLELTNZEZ, ZHBELCxe(-1L 1L, (e 2 52F3. ok, /J—F
LjeNIWIZNLT, i=x; TiLjBMUEINV—=TIELTVEI L%, x;#x; Ti,jBRG2DT V-T2
BLTWAIEERTIEIITHE, KDLIIT (MEFESZRV) ZkEHEREE LTEMbks 2%
ZENTEET. |
max 3 Z G;;j(1 - xixj)
i,jEN,i<j
s.t. x;€{-1,1} VieN
FREERLICH L, B x,ie N % X;j=xx; CTHEMZ 2EH X,j,ieN,jeNEEATI L, KD
FEEFMEICR A E LN TWET.
max % Z G”(l - X,‘j)
i,jeN.i<j
st. X>0
rank(X) = 1
Xii =1 VieN
:. <‘:_ %%Lij— J:ﬁb:j:sl/‘f X; € {—1, 1} ii, X,'i(Z xixi) =1 C:iﬂLﬁL"} L, Xi, Xj @fﬁ@%{ﬁ\‘ﬁli X > O,
rank(X) = LIZRIS L E 7.
Z Z THIlFE rank(X) = 1 28 L 72D KD SDP #EZHIMEE 2 ) £ 5.
max % Z Gij(l _Xij)
i,jEN,i<j
st. X>0
Xii =1 VieN

b L OZYEHIE O EXALDOFENI T IC 2 ) 5.
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£4

N =1{1,2,3,4,5,6} J— NS

T

Gij,ieN,jeN 75 ITDI Y (I, ) DE

8

xij€{-1,1}ieN,jeN ) —FRieNDBP—FHDITNV—FIZE&TN TV DY

H1, 3I)—FHDOTNV—FIZEETNTWBEEE-1

B (BRX1b)
% Z G,‘j(l —X,'Xj) Ay hEInsbxLy “/“@E&@ﬁ‘%ﬂl

i,jeNi<j

KIS, T T =877 ANVD 5525 C++SIMPLE EF V&R LET. UTOEFIVTIIAER
THEZWRLBEYNET S0, 282 F=ARTLLIERL TOWLEWVWETVICAD 9.

maxcutl.smp

/1 BEEWT

Set N;

Element i(set = N);

Element j(set = N);

Set NN(dim = 2); // L=M¥K5)

Element ij(set = NN);

/] INTA—%
Parameter G(index=(i, j)); // B AN X AT

NN = set0f((i, j), i <= j);
/1 ER

Variable x(index = ij);

SymmetricMatrix X((i, j));

X[i, j1 = x[i, 31, i <= j;
x[j, il = x[i, j1, i < j;
x[i, il == 1; // WMEFRIT 1

X >= 0; // IR E M

// BB

C++SIMPLE flzESE BB NTT -8B T L
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i

Objective obj(type = maximize);

obj = 0.5 * sum(G[i,jl * ( 1 - X[i,j1), ((1,3), i<j));

/1 KfE

solve();

// FERMT

obj.val.print();

T—=5 774N (esvlBEX) QU TOLHITHRD FT.

G.csv

SO NP W O W o

D o0 b W N

2
,» 1, 0,
0,

’33

COETFNVEFEITTLHE, HIBEEM 187437 "R 6N . S AUIRKALHEOEMEE T D
T, AMEO FREE 20 5

WIZ0-1 BHGEHEHE L L oMb MM LT3, SDPEAIETH Sz EREO KR % -~
TAHAFELEY.

FIERE, £/ — NI LO0-1 2y, (e ) EHELTNR22O7V—TI2583 5 %2 [0Dfix &
LIN—=TL[1OMEREZDTN—TIHIGSEET. T/, /—Fi& /) —FiPRRLTIV—TDL
ElZ1%2&E), MULZV—TDLEIZ0%E D5 My, (ieN,jeN)ZHELET. oLk HMEHG
Ho bENLT Y YOBRAOBRATT NS, Y Guyy CEBShET. EETHREILE LTy Ly

i<j

DGR & HHIRIZ BT 2LERH ) T3, BRI (x, x,3:) = (0,1,1),(1,0,1),(0,0,0),(1,1,0) &
HHMEREHREITLI VDT, ZOMEROMEEGZE R T (x, x5,y = (0,1,0),(1,0,0),(0,0,1), (1,1, 1)
LA CEHRT AN EZEALEY. C0X) iz EA Lz MLIZROL IR T

&4

N ={1,2,3,4,5,6} ) — RS

1751

GijieN,jeN J—FKieNE /) —=F jeNIPDOL ALy VDHE

A% KBS B BEEZATY
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0-1 ZH

x,i €N 0-1D22ODTNV—=TDELLIZAL D ERTE
#

8

yij,i€N,jEN J1y bEINTZy VONEEE X, x; D ORLTZO
DI

BEIBE% (RKAb)

2:‘3UYU By FENDT Y T DOEARDEA

i<j

%9

_-xi_xj+yijgo (1) (xi,xj,yij)z(0,0,l) @*JFK//T?

—Xi+x;j—y;<0 (2) (xi, xj,yi7) = (0, 1,0) DHEER

xi—x;j—y;<0 (3) (xi, xj, i) = (1,0,0) DHEER

Xi + Xj + yij <2 (4) (xi,xj’yij) = (1’ 1’ 1) O)EF]}’/}?

FRCTER y; BEFRERE LTERINTOE T, EBICIZ0-1 L2 bawEHE 2 £
T 2L, KM@ LDy, <125 X@G) &0, y; > 0258Ehh, 51T (hx) OMEEDS
(0,0),(0,1),(1,0),(1,1) L7 & 52V & &KX (D)) 25, yi;j=0o0r 1 25EdINFET. T/, Eid
DARLBERAAE 2 PRS2 HEoRA & LTo0-1 £z, ZBMmL T,

XitXj+Yyij= 2Zij

EEBTAHEDLDHV ET. IRIC, C++SIMPLE EF V2R LET. DTOEFNVTREIAELERE
WREZRO LT A28, Z2RE L=ZAFS LAERLTOVRVWET VIR D $7.

maxcut2.smp

/! EEERTE

Set N;
Element i(set = N);
Element j(set = N);

Set NN(dim = 2);

Element ij(set = NN);

/] INTA—=F

Parameter G(index=(i, j));

NN = set0f((i, j), i < j);

C++SIMPLE flzESE BB NTT -8B T L
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/1 EH
IntegerVariable x(index = i, type = binary);

Variable y(index = ij);

// x[4] x[3] yli, j1 OEEME L ZHIK
- x[i] - x[j] + y[i, j]1 <= 0, (4, j) < NN;
- x[i] + x[j1 - y[i, j1 <=0, (4, j) < NN;
x[i] - x[j] - y[i, j1 <= 0, (i, j) < NN;
x[1] + x[j] + y[i, j] <= 2, (i, j) < NN;

/7 HE9BI%

Objective obj(type = maximize);

obj = sum(G[ij] * y[ijl, ij);

// RBIEREIZIZ LT oDz w5
/] ¥ TOR vy & o-1 BHERICTLLEND S

// options.method = "wcsp";

/1 R

solve();

/7 R
x.val.print();

obj.val.print();

>

% 2 E ﬁ“s @llD

i

COEFNVEETTLE, HBEBME 18, /—F1, 4, 507 V—7L ) —FK2,36D7V—7T
o 3. SDPARMMETRD &N/ BB EMEA 18.7437 THo/2Z & %% 2 5 L, SDP B

DI HE R EFYEZ 52 Tw b 2 Ldbhh) .

FREO X 9 12 SDPEAIMECRE 2 PR 5N 5 2 L2sbh o Twhiug, EYEZ HvT WCSP
TNIT) ZALORERFEICFIH LY, BTHROZZRETHIRICHHELEY b TEET. BZFFTIC
SDP #EFIME, HAREE (+ 0 BREHE), WCSP TENENRWAEREZDTIORLET. UTFoRIZ
SDP #EAN D _FFUEDKEFE & I WUHE: WCSP O e 2 R+ a2 R LTV E T,

C++SIMPLE flIgas
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SDP SIMPLEX WCSP
Graph TIME | Upper TIME | Optimal | TIME | Lower
G20.csv | 0.2 46439 | 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
GO60.csv | 55.5 2156.71 | 153.2 | 2068 274 2068

#Graph 77— % G¥*csv @ [#%]| 13/ — FRx KT, Lid7—%
FTRT/ = FIZNLTEH 10D ¥ 7 BEET S X9 ISHEEK
RS- 5.

#WCSP 7V I AL DER, KERFEM 108, 8t H
Wz 3 M ORERITEIT- 72

@ = F—ZIMRaRE

BRHRIN S AT V2 -0 Y 7HEOFE LT, ATt I F -t ttilB3 27 V2 —
Va2 T TERZTWEET.

B fFlE1
BHiHYIF—aPRtatti, UTo1~6F T IF—I1axl, &ty sdnt LT

tIf—% | HEISF—0axH
1 4

2 6
3 5
4 3
5

6

10
7

BIE1CTIE, £EIF—IIBVWTIHSZ)ICHLTEZa~xE 12 LET. HlotI)F—
XH—DORYG T ZLIETERVWDDEL, | HB72) ORGHHBORKE 4 LT E, 2
NOHITRTCOLIF—=DETTENENPRNE RD LI BLAT T2 —VERDTLEZ W,

BB, TRCOLIF—IRTITLETOHRIRATL20HEFTELET

CoMEZENMET S L, UWTOLHRET. &8, £3IF -2 L TN 2o T,
—ODHRE AT LITEFERLTLZE .

I,—&86
Se tIF—H1~6
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BiR

! tIF -, HHEEEIC 4

T—FK

A t 3 — 1 o< BHT %
ALPRIRE [ -4
VoEER D EUR 1 A PR R IS 1

A I F— 2o~ HHL
MLPREE -6
DAl ¢ W Uk e i A A

As IS — 30 HIHILHE
MLPR Y R -5
DAL=l < ¢ W s S A A

A YIS — 4 oIS
MLIRIRE R 3
WA=l ¢ W s I R A

As I F— 5o~ HHEL L%
JLPRIRER: 10
PEE IR 1 2 LB R

A £ 39— 6 O a~HHLT %
LRI 7
A5l 2 oW W s IR S A |

E—-N&ESRIK

MM;,i€Se IF—iE D) HE—NES

TIT1ET1

acti,i € Se YIF—im IR

HrB% (&/Mb)

completionTime

Rt DIVEEDTE T RH)

AT a—IVEE

T

RAKT20HET S

ERAL L7k K% C++SIMPLE CRtilb 35 & T LI IR T
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SeminarAssignl.smp

133

/] BT a—) v M

Set T(name = "T");

/] B (I F—) HBE
Set Se(name = "Se");

Element se(set = Se);

i

Set M(name = "M");

/] FEIF—=DENIDLE—F

Set MM(name = "MM", index = se);

/1 B GRR) £5

Set Ro(name = "Ro");

/1 %E— FhoORRRENH X ToMRES

Set TT(name = "TT");

/] LB

ResourceRequire req(name = "req", mode = M, resource = Ro, duration = TT);

// EHRAHG =

ResourceCapacity cap(name = "cap", resource = Ro, timeStep = T);

/T T4ETA

Activity act(name = " I J —", index = se, mode = MM[sel);

// BB ($XTO1IF—05% TR OR/ML)
Objective f(name = wi/NSE T B, type = minimize);

f = completionTime;

/7 SRR KRR

options.maxtim = 5;

/1 R

C++SIMPLE flzESE BB NTT -8B T L
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solve();

// RO

f.val.print();

simple_printf ("t I 7 — [%s] = %d\n", se, act[se].startTime);

=

% 2 E ﬁ“s @l\D

i

ANF—% (dat ) X, UTDXHITHh F9.

Data_SeminarAssignlA.dat

[1, 19] 4 [1, 20] 4

req
(A2, 1, 11 1 [A2, 1, 2]
(A2, 1, 6] 1
[A3, 1, 1] 1 [A3, 1, 2]
(A4, 1, 11 1 [A4, 1, 2]
[A5, 1, 11 1 [A5, 1, 2]
[A5, 1, 6] 1 [A5, 1, 7]
(a6, 1, 11 1 [A6, 1, 2]
(a6, 1, 6] 1 [A6, 1, 7]

1

[A2,

[A3,
[A4,
[AS,
[A5,
(A8,

3]

3]
3]
3]
8]
3]

[A1, 1, 1] 1 [A1, 1, 2] 1 [A1, 1, 3] 1

1

MM = [1] A1 [2] A2 [3] A3 [4] A4 [5] A5 [6] A6;

[A1,
[A2,

[A3,

[A5,

[A5,
(A6,

1,

1:

4]
4]

4]

4]

9]
4]

[1, 71 4 [1, 8] 4 [1, 9] 4 [1, 10] 4 [1, 11] 4 [1, 12] 4

[A2,

[A3,

[A5,

[A5,
(A6,

cap = [1, 0] 4 [1, 1] 4 [1, 2] 4 [1, 3] 4 [1, 4] 4 [1, 58] 4 [1, 6] 4

[1, 131 4 [1, 141 4 [1, 15] 4 [1, 16] 4 [1, 17] 4 [1, 18] 4

1, 5] 1

1, 51 1
1, 10] 1
1, 5] 1

HEIX DToXd1240) 9.

wANETHE = 10

tIF—1[11 =0
IS —1[2] =4
t3I)F—1[31 =0
tIF—14 =5
IF—1[68]1 =0
IS —16] =0

FEsEROR I F—OflE, £EIF—0BEBEHE2FELTVET.
BIE 1 Tk, H#E€IF—RCBIALAE—-FF 1M (—H—a<32HLLTWVWL) ODARTLRD,
B BIME 2 TIE, £EIF—ICH LTV OnDE—FA2HEL, BIHE 120 OEOHER & HEE L

C++SIMPLE flIgas
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E3E

B fIE2
BIE 1 O&Mfndbl, £EIF—I12BWT, avBOEILTEOEREZVWOPE5253 0L
LET. BRI, DToEDOEY TT.

tIF—%4 | E—F | I F—axEBoWHLhE

1 Al_l 1-1-1-1
2 A2_1 I-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 A4_1 1-1-1
5 AS5_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 I-1-1-1-1-1-1
A6_2 1-2-2-2
A6_3 2-2-2-1

KORFTTA, BIZITA22TLZS, LI F—2h@a~K6% 3 HIZHE->TH 4 2T OH
b2, VI LB ET. HLIF—IL ZOXIF—HHCHBEINE-TFDI bR
P& BIRL AT NIEARD FHA. BIZITEIF =313 TAHE-FIZA3_L, A3 202200
HDT, TNEDILDOELLPERIRLTEIF—0a~v B2 bTrE0w) T EIZR) 7.

FTRTOEIF =R TTLHANRNERD L), BHYRE—FEZBIRNLTATFr V2 -z
RKDOTLEZ W,

ERALICELE LT, Bl LAETY. TTDOT, EFTV7 74 VOt b 1 LH—I12%
DE9.

A7 =% (datBX) &, DFOLHCH) 3.
Data_SeminarAssign1B.dat

cap = [1, 0] 4 [1, 1] 4 [1, 2] 4 [1, 3] 4 [1, 4] 4 [1, 5] 4 [1, 6] 4
[1, 71 4 [1, 8] 4 [1, 9] 4 [1, 10] 4 [1, 11] 4 [1, 12] 4
[1, 131 4 [1, 14] 4 [1, 15] 4 [1, 16] 4 [1, 17] 4 [1, 18] 4
[1, 191 4 [1, 20] 4

MM = [1] A1 1 [2] A2_1 A2 2 A2 3 [3] A3_1 A3_2 [4] A4 1
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[5] A5_1 A5_2 A5 3 [6] A6_1

req = [A1_1,
[A2_ 1,
[A2_ 1,
(A2 2,
[A2_3,
[A3_1,
[A3 2,
(A4 1,
[A5 1,
[A5 1,
[A5 2,
[A5 2,
[A5 3,
[A6_1,
[A6_1,
[A6_2,
[A6_3,

1]
1]
6]
1]
1]
1]
1]
1]
1]
6]
1]
6]
1]
1]
6]
1]
1]

(A1 1,
[A2_1,

[A2_2,
[A2_3,
[A3_1,
[A3_2,
(A4_1,
[A5_1,
[A5_1,
[A5_2,

[A5_3,
[A6_1,
[A6_1,
[A6_2,
[A6_3,

2]
2]

2]
2]
2]
2]
2]
2]
7]
2]

2]
2]
7]
2]
2]

A6_2 A6_3

1 [A1 1,
1 [A2_1,

2 [A2_2,
1 [A2_3,
1 [A3_1,
2 [A3_2,
1 [A4_1,
1 [A5_1,
1 [A5_1,
2 [A5_2,

2 [A5_3,
1 [A6_1,

2 [A6_2,
2 [A6_3,

3]
3]

3]
3]
3]
3]
3]
3]
8]
3]

3]
3]

3]
3]

A1 1,
[A2_1,

[A2_3,
[A3 1,

[A5_1,
[A5 1,
[A5 2,

[A5_3,
[A6_1,

[A6_2,
[A6_3,

4]
4]

4]
4]

4]
9]
4]

4]
4]

4]
4]

[A2_1,

[A3_1,

[A5_1,
[A5_1,
[A5_2,

[A5_3,
[A6_1,

F28 Bl

5] 1

5] 1

5] 1
10] 1

5] 2
5] 1

i

@llD

=

BIE 1 LT 58, £EIF—ICBWTEDIBZE—FOEIBER 22 enBLLVICLRLER

WET

HEIX DToXd1240) 9.

wAETHE =9

IS —[1]
t3I)—[2]
t I — [3]
t I — [4]
t3IJF— [5]
t I — [6]

oo o H» O 01 O

FRPOW SRR LI, BIEIHART, B2 TREIF—ETHAZEMHTE LX) R AT
Va— VAT EVTHIENTEE L. Zhid, FEIF =L D) HE—- FOBDBIE L &K

LTHR72ZEICEB720DTT.
COHIDO®RBRIZ, SETRERL % LX55E—2DHRTLIZN,

C++SIMPLE flIgas

b —DOHWE DRy ZEML
THELEI. EIF—2HET LA &Y (KER) L9772y UMEE) ok)bozE
LTW2Z20hiE, Bbh ) IlihshrtBnEy.
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W fIRE3

BIE 2 D&MD L, SHIAL VEGENELTT.

FEIF—LHIIAL VRYTIHEI S —%4To 7%, Tofoxy; (UTFTE, 78
AZEIZLET) IKBWTHENOLIF—2f7)db0LLET. 7RO IF—Fi)
P, PE2 - LET. 1HHA) OV TRGEABORRICELEL TS, Bl - BE?2
FkE, 4L LET

AL VELTR1IHIEREOEIF LTI T ENTEY, LerdbAS VyE&RE{ELIF—0
ELDD 1 AvDALPFATLIENTERNDIDLTDLE, TRTOLIF D% T T L0
NBERMNE LD E)BRAT V2=V ERDTLES W,

TRALE LTIEUTO LN, £EIF—LBIT, AL VEBTEIF -3 T 7RI TEET
79 LW BATHIF 2SI ) £, BRI <XV ERTLDELTT.

=g/

0 AL T RYy, HEEEEIC 1

1 Y7y, AR 4

FEATHIEY

actig < act;,Vi€ Se EEOELIF—ilZBWT, A VEETOL
IF— MR IBICAAL VUSRS TOE R
F—IZBATT S

FatER b0 & B L 72 C++SIMPLE TOEFIVERIZ, UTFTOXHIT%) F5.

SeminarAssign1B.smp

/1 ERORr Y 2= v 7

Set T(name = "T");

/7 MEE (B3 —) BE
Set Se(name = "Se");

Element se(set = Se);

/] E— VgL

Set M(name = "M");

/7 BIR GBE) #E
Set Ro(name = "Ro");

Element ro(set = Ro);

C++SIMPLE flzESE BB NTT -8B T L
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i

/] HEIF—ELDHIBE—F

Set MM(name = "MM", index = (se, ro));

/1 BE— FHhoORKHENH X TOMMES

Set TT(name = "TT");

// BEIRAG=

ResourceCapacity cap(name = "cap", resource = Ro, timeStep = T);

/7 LB

ResourceRequire req(name = "req", mode = M, resource = Ro, duration = TT);

/! TZ7T4ET4
Activity act(name = " 3 7+ —", index = (se, ro), mode = MM[se, rol);
/7 AT

act[se, ro - 1] < act[se, ro], ro > 0;

/7 HIBE (3 XTOE 3 F—D5% TR OR/ME)
Objective f(name = "H/NE T HE", type = minimize);

f = completionTime;

/1 RIS ]

options.maxtim = 5;

/1 K

solve();

/7 FERDOHT
f.val.print();

simple_printf ("t I J— [%s,%s] = %d\n", se, ro, act[se, ro].startTime);

ANF—=% ([datTEX) X, UTFTDXH12%D 9.

Data_SeminarAssign2.dat

cap = [0, 0] 1 [0, 1] 1 [0, 2] 1 [0, 3] 1 [0, 4] 1 [0, 5] 1 [0, 6] 1
[o, 71 1+ fo, 81 1 [0, 9] 1 [0, 10] 1 [O, 111 1 [0, 12] 1
[0, 13] 1 [0, 14] 1 [0, 18] 1 [0, 16] 1 [0, 17] 1 [0, 18] 1
[0, 19] 1 [0, 20] 1

[1, 0] 4 [1, 1] 4 [1, 2] 4 [1, 3] 4 [1, 4] 4 [1, 5] 4 [1, 6] 4
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[1,
[1,
[1’

MM = [1,
[2,
(3,
(4,
(5,
(e,

139

71 4 [1, 8] 4 [1, 9] 4 [1, 10] 4 [1, 11] 4 [1, 12] 4

13] 4 [1, 141 4 [1, 15] 4 [1, 16] 4 [1, 17] 4 [1, 18] 4

191 4 [1, 20] 4

0] large_room
0] large_room
0] large_room
0] large_room
0] large_room

0] large_room

req = [large_room, 0, 1]

(1,
(2,
(3,
4,
(s,
(6,

1

[A1 1, 1, 1] 1 [A1_1,

(A2 1, 1,

[A2.1, 1, 6] 1

11 1 [A2.1,

[A2 2, 1, 1] 2 [A2_2,

[A2.3, 1, 1] 1 [A2_3,

[A3_1, 1, 1] 1 [A3_1,

[A3 2, 1, 1] 2 [A3_2,

[A4 1, 1, 1] 1 [A4_1,

[A5_1, 1, 1] 1 [A5_1,

[A5 1, 1, 6] 1 [A5_1,

[A5. 2, 1, 1] 1 [A5_2,

[A5 2, 1, 6] 1

[A5_3, 1, 1] 2 [A5_3,

[A6_1, 1, 1] 1 [A6_1,

[A6_1, 1, 6] 1 [A6_1,

[A6_2, 1, 1] 1 [A6_2,

[A6_3, 1, 1] 2 [A6_3,

1]
1]
1]
1]
1]
1]

Al
A2_
A3_
A4_
A5_
A6_

2]
2]

2]
2]
2]
2]
2]
2]
7]
2]

2]
2]
7]
2]
2]

1
1

1
1

A2 2 A2 3
A3_2

A5_2 A5 3
A6_2 A6_3

(a1 1, 1,
[A2 1, 1,

[A2_2, 1,
[(A2_3, 1,
[A3_1, 1,
[A3_2, 1,
[A4_1, 1,
[A5_1, 1,
[A5_1, 1,
[(A5_2, 1,

[A5_3, 1,
[A6_1, 1,

[a6_2, 1,
[a6_3, 1,

3]
3]

3]
3]
3]
3]
3]
3]
8]
3]

3]
3]

3]
3]

[Al_1,
[A2_ 1,

[A2_3,
[A3_1,

[A5_1,
[A5_1,
[A5_2,

[A5_3,
[A6_1,

[A6_2,
[A6_3,

4] 1
4] 1 [A2_1, 1, 5] 1

4] 2
4] 1 [A3_1, 1, 5] 1

4] 1 [A5_1, 1, 5] 1
9] 1 [A5_1, 1, 10] 1
4] 2 [A5_2, 1, 5] 2

4] 2 [A5.3, 1, 5] 2
4] 1 [A6.1, 1, 5] 1

4] 2
4] 1

R, UToXoicizh 9.

wETHE = 11

3IF—1[1,0] =2
I+ —11,1] =3
IS —[2,0] =4

C++SIMPLE flIgas
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tI)F—1[2,1] =5
tIF—1[3,0] =1
tIF—1[3,1]1 =2
t3IJ)—1[4,0] =5
tI)F— 14,11 =7
t3IJ)F—1[5,0] =0
tIF—1[5,1] =1
t3IJ)—1[6,0] =3
tIJ)—16,1] = 4

=

F28 BlIEDRA

i

EEEl vasyayozrya—vvsmE

VaTsvavyIArva—) R, AEFTHSEOBY THALMETY. K4 U0E o7 ME
ERAT) WIS (Y 3 7) 2ARICH VRS FHT, ETRA, MlELSFoR/MEzHIE L7
AT T a—VEEET AMETYT. AHiTIE, UTOLI)Ryaryay 7Arva—) v iz

LT
o BEILO BT

o HEFIIBB DML LM S D
e FAMFIIBUI L ETOMEIUIEINL L, EROMIELPZE TS5

AR, EEPUHEESNLIEFICE->T, WTo321cklshEd
I.A—=F>r>ay 7HE (2251 §i)
ETOMHFIIMEEDMF AR E o> TW i,

2.7a—Y 3y 7HE (2

25.2 fii)

ETOHFIMEEDNEF R T > TnT, FOEFIIHFEICEDLSTETHD

3.Vasyay FRIE (2

25.3 #if)

ETOHFIRMEEDNFEIRTE > TWT, ZOMEFIIMEFICIVELRSL. Ju—vay THED

— .

UTT, Ei1~30fEEZ/MALET. LEIZS LT [Nuorium Optimizer ¥ =2 7 V] WIZH 5
repsp DFFL D P TITE L 230,

2.25.1 #—TJvavImEE

DEIHNZHEZLNTWET.

B fE F-7ravIHE
3ODEEN LR SING, 3OOMHBH L E LTS, KAEEL LB 2 P8 & I IZ DU

PR 1 (BR 1)

RS2 (BMR 2)

PEE 3 (B8 3)

55 a

5 IRE

8 IRFfiF

4 TRFH

C++SIMPLE flIgas
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b | 5K 4 W[ 6 ¢
e | 6 HERE 5 B[ 5 R

B L L TV B IE, o2 BT 23Tk ETA. F/o, SEFEZ LT
BIEFICHIBRIZH ) A, ZOBEORBOVEEDE TRRAANRNE %5 X HITTHI21E, &AL
HELO L) IEMICE D IRUEZVNTL L ) 2. &8, IXTOHFELRZ 25 T TOFTERIZ
KAT30RMEFTELET.

COMEZERERINEZr Va2 —) Y METERLT S L, BIAEUTORICRY T
FHFEOFHAEIFREFIE 2 O FBIH kL nwE 2, ¥FI—GEHEE2HAVWTERAL TV AHITEER
LT R,

machinel BB 1, bR H I
machine2 PR 2, PRI 1
machine3 Bk 3, BERGHEHEIC 1
dl PR R EEIS 1
d2 TI-EIR 2, HEEEEIC
d3 "I, iR 1
E—F
mode_a_1 SLBRIRE -5

VFERE  machinel, d1 &2 ALBRRE R HR I 1
mode_a_2 SULBR IR -8

VFERE * machine2, d1 & ALBRRE R HHE I 1
mode_a_3 SULBR IR ] :4

VPR machine3, d1 & QULBLRERIHH 12 1
mode_b_1 WLHREE 5

WVBEE  machinel, d2 % JLBEFF B EIZ 1
mode_b_2 ALB R R -4

VBEE  machine2, d2 % JLBRFF B EIZ 1
mode_b_3 LB R -6

VBEE  machine3, d2 % JLBREF BRI 1
mode_c_1 MLIRIF[H -6

V¥ machinel, d3 % QLBRRE R 12 1
mode_c¢_2 MLERRER -5

V¥ ¢ machine2, d3 % QLBRRF 12 1
mode_c_3 MLEREER S

PBER © machine3, d3 % LBRRRE B 12 1

C++SIMPLE flzESE BB NTT -8B T L




142 28 BIEDEN
TIT4ET«
acty HEHa ¥
MPEE—F : mode_a_1
actyn 5 a DESE 2
WPEE—F : mode_a_2
actys 3 a DFEE 3
WPEE— T : mode_a_3
acty| L b OIE¥ 1
MLFE— F : mode_b_1
actyp L b OFEE 2
ALFE— F : mode_b_2
actp3 A b DIEE 3
JLPLE — I mode_b_3
act, HFcofEE 1
ALHE— F : mode_c_1
acten M c ofEE?2
LHE— F : mode_c_2
act.3 e DIFE3

MLEEE— F : mode_c_3

BrE% (&/IMVLb)

completionTime

Rt DIEEDTE TS

245 21— JUEAR

T

RT3 REE &35

ZN% C++SIMPLE CitilR§ 5 L IRD L HI1Z% D 7.
BB, TIZT4ET 4 DOFICHETE— FESTTD, AFH - MFEEOKHMAEDLEICH L TEDE—

FARE T 5 E W) 4 AvailMode ZHEL, Thz5 e LTELTT.

openshop.smp

/1 VeSS

Set J; // k&
Element j(set = J);
Set S; // VB3

Element s(set = S);
/] E— FEE

C++SIMPLE flIgas
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Set M;

Element m(set = M);

Set AvailMode(name = "AvailMode", index=(j, s)); // FALFHOF XL —¥ 3 V2BV TULH X
NLE—-F

/1 BREE

Set R;

Element r(set = R);

/7 Ve &

Set D; // £ E— FOVEREKEMORK
Element d(set = D);

/7 WSS

Set T; // A Y a— IVEIH

T ="0..30";

Element t(set = T);

/] T T4 T4 (B

Activity act(name = "act", index = (j, s), mode = AvailModel[j, sl);

/1 R

/1 LEERIR

ResourceRequire req(name = "req",
/7 BB

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

mode = M, resource = R, duration = D);

capl[r, t] = 1;

/7 HEB%
Objective f(type = minimize);

f = completionTime; // WIZRDVEHDE T ReZl/Mb

7/ R RIGE I D R e

options.maxtim = 15;

N

solve();

// FEROEEL )

simple_printf ("act[%s, %d] = %d\n", j, s, act[j, s].startTime);

F—=F T ANZRDOE IR T

C++SIMPLE flzESE BB NTT -8B T L



144

data.dat

>

FE28 PIREDRE

i

(a,
(a,
(a,
(b,
(b,
(b,
[c,
[c,

[c,

1]
2]
3]
1]
2]
3]
1]
2]
3]

AvailMode =

mode_a_1
mode_a_2
mode_a_3
mode_b_1
mode_b_2
mode_b_3
mode_c_1
mode_c_2

mode_c_3

req.dat

req =

[mode_a_1, machinel,
[mode_a_1, machinel,
[mode_a_1, machinel,
[mode_a_1, machinel,

[mode_a_1, machinel,

[mode_b_1, machinel,
[mode_b_1, machinel,
[mode_b_1, machinel,
[mode_b_1, machinel,

[mode_b_1, machinel,

[mode_c_1, machinel,
[mode_c_1, machinel,
[mode_c_1, machinel,
[mode_c_1, machineil,
[mode_c_1, machinel,

[mode_c_1, machinel,

C++SIMPLE flIgas

4]
5]

[mode_a_2,
[mode_a_2,
[mode_a_2,
[mode_a_2,
[mode_a_2,
[mode_a_2,
[mode_a_2,

[mode_a_2,

[mode_b_2,
[mode_b_2,
[mode_b_2,

[mode_b_2,

[mode_c_2,
[mode_c_2,
[mode_c_2,
[mode_c_2,

[mode_c_2,

machine2,
machine2,
machine?2,
machine?2,
machine2,
machine?2,
machine2,

machine?2,

machine2,
machine?2,
machine2,

machine2,

machine2,
machine2,
machine?2,
machine?2,

machine2,

1]
2]
3]
4]
5]
6]
7]
8]

1]
2]
3]
4]

1]
2]
3]
4]
5]

[mode_a_3,
[mode_a_3,
[mode_a_3,

[mode_a_3,

[mode_b_3,
[mode_b_3,
[mode_b_3,
[mode_b_3,
[mode_b_3,

[mode_b_3,

[mode_c_3,
[mode_c_3,
[mode_c_3,
[mode_c_3,

[mode_c_3,

machine3, 1] 1
machine3, 2] 1
machine3, 3] 1

machine3, 4] 1

machine3, 1] 1
machine3, 2] 1
machine3, 3] 1
machine3, 4] 1
machine3, 5] 1

machine3, 6] 1

machine3, 1] 1
machine3, 2] 1
machine3, 3] 1
machine3, 4] 1

machine3, 5] 1

MRS NTT FT—FHIEVRT I
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[mode_a_1, d1, 1] 1 [mode_a_2,
[mode_a_1, d1, 2] 1 [mode_a_2,
[mode_a_1, d1, 3] 1 [mode_a_2,
[mode_a_1, d1, 4] 1 [mode_a_2,
[mode_a_1, d1, 5] 1 [mode_a_2,

[mode_a_2,

[mode_a_2,

[mode_a_2,

[mode_b_1, d2, 1] 1 [mode_b_2,
[mode_b_1, d2, 2] 1 [mode_b_2,
[mode_b_1, d2, 3] 1 [mode_b_2,
[mode_b_1, d2, 4] 1 [mode_b_2,
[mode_b_1, 42, 5] 1

[mode_c_1, d3, 1] 1 [mode_c_2,
[mode_c_1, d3, 2] 1 [mode_c_2,
[mode_c_1, d3, 3] 1 [mode_c_2,
[mode_c_1, d3, 4] 1 [mode_c_2,
[mode_c_1, d3, 5] 1 [mode_c_2,

[mode_c_1, 43, 6] 1

3

a1,
a1,
a1,
a1,
a1,
di1,
di1,
di,

d2,
d2,
d2,
d2,

d3,
a3,
a3,
a3,
a3,

1]
2]
3]
4]
5]
6]
7]
8]

1]
2]
3]
4]

1]
2]
3]
4]
5]

[mode_a_3,
[mode_a_3,
[mode_a_3,

[mode_a_3,

[mode_b_3,
[mode_b_3,
[mode_b_3,
[mode_b_3,
[mode_b_3,

[mode_b_3,

[mode_c_3,
[mode_c_3,
[mode_c_3,
[mode_c_3,

[mode_c_3,

d1,
a1,
d1,

1]
2]
3]
4]

1]
2]
3]
4]
5]
6]

1]
2]
3]
4]
5]

145

FEATT B L, FEEORIGIEZ

act[a, 1] =0
act[a, 2] =5
act[a, 3] = 13
act[b, 1] = 6
act[b, 2] = 13
act[b, 3] =0
act[c, 1] = 11
act[c, 2] =0

act[c, 3] = 6

B IhET.

C++SIMPLE flIgas
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i

2252 7JO-—YavJiE

B fE 70->3vJHE

Wi+ —7> 2 ay 7REOFEGOT, KHFH, 1 1 1EE 2, fEE 3 DI TRE I e iTh
ERbR0wELET. ZOGGOREGEDEEOT TRRPRNE 2L LH125512F, EDXHIC
MR 2 5 D IRIUT L VT L & ) 2

CoOMEZ R T 5121d, BVEEOMBNET 2 #1#)$ 2 LN OLATHIF 2 MR 2 8B H D .
B, UTTHVTWS < 3EITHRERTRTELET.

FEATHIHY

acty,; < actgn fEa O 1L, 3 a OFEE 21T 5
act,n < act,s L a O 213, hFHa OFEE3ITBITT 5
acty < acty, b DS 11, 3 b OIEE 2 128173 5
acty, < acty3 b O 2 1%, HFE b O3 ITKATT S
act., < act, fE c O 1L, 3 c OFEE 21879 5
actep < act.s S c DFEE 21X, S c DIEE3 AT T 5

FEOEATHIF 2N A 72 C++SIMPLE O EF VIV TOMEIC R ) 3. ¥, KALFHOKMEE % R
W22 DL LB R e WERIE, BATHIR CTERBEIN TV L HITERE L TL 23w,

flowshop.smp

(== ey

Set J; // k&

Element j(set = J);

Set S; // 1F3

Element s(set = S);

/] B— FEE

Set M;

Element m(set = M);

Set AvailMode(name = "AvailMode", index = (j, s)); // FHFEOFT XL - 3 L IZB W TULH
ENAHE—F

/7 BIREE

Set R;

Element r(set = R);

/1 VEER &

Set D; // & E— FOVEERHORK
Element d(set = D);

/7 WSS

C++SIMPLE flzESE BB NTT -8B T L
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Set T; // A Y 2—I VIR
T ="0..30";

Element t(set = T);

/! T T4 T4 (R

Activity act(name = "act", index = (j, s), mode = AvailModelj, sl);

/] R

/] LG

ResourceRequire req(name = "req", mode = M, resource = R, duration = D);
/7 BB

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

capl[r, t] = 1;

/7 HEBIE GRROVEEDSE TIRZ O H/ME)
Objective f(type = minimize);

f = completionTime;

/1 FEATHIH

act[j, s - 1] < actl[j, s], 1 < s;

// RIFE KR O

options.maxtim = 15;

N

solve();

// FEROEEL )

simple_printf ("act[%s, %d] = %d\n", j, s, act[j, s].startTime);

T=8 77 ANV (22510 =T ay TH#E] T L7 datadat £ IRD req.dat ZfEH L 5
req.dat [IEATHIRI Z X TF2HICL Y, FI—FHEELHCLILENEL Lol BIBIESRTWET.
req.dat

req =
[mode_a_1, machinel, 1] 1 [mode_a_2, machine2, 1] 1 [mode_a_3, machine3, 1] 1
[mode_a_1, machinel, 2] 1 [mode_a_2, machine2, 2] 1 [mode_a_3, machine3, 2] 1
[mode_a_1, machinel, 3] 1 [mode_a_2, machine2, 3] 1 [mode_a_3, machine3, 3] 1

[mode_a_1, machinel, 4] 1 [mode_a_2, machine2, 4] 1 [mode_a_3, machine3, 4] 1

C++SIMPLE flzESE BB NTT -8B T L
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)

[mode_a_1,

[mode_b_1,
[mode_b_1,
[mode_b_1,
[mode_b_1,

[mode_b_1,

[mode_c_1,
[mode_c_1,
[mode_c_1,
[mode_c_1,
[mode_c_1,

[mode_c_1,

machinel,

machinel,
machinel,
machinel,
machinel,

machinel,

machinel,
machinel,
machinel,
machinel,
machinel,

machinel,

5]

4]

[mode_a_2,
[mode_a_2,
[mode_a_2,

[mode_a_2,

[mode_b_2,
[mode_b_2,
[mode_b_2,

[mode_b_2,

[mode_c_2,
[mode_c_2,
[mode_c_2,
[mode_c_2,

[mode_c_2,

machine2,
machine?2,
machine2,

machine?2,

machine2,
machine?2,
machine2,

machine2,

machine2,
machine2,
machine?2,
machine?2,

machine2,

5]
6]
7]
8]

1]
2]
3]
4]

1]
2]
3]
4]
5]

[mode_b_3,
[mode_b_3,
[mode_b_3,
[mode_b_3,
[mode_b_3,

[mode_b_3,

[mode_c_3,
[mode_c_3,
[mode_c_3,
[mode_c_3,

[mode_c_3,

>

FE28 PIREDRE

i

machine3, 1] 1
machine3, 2] 1
machine3, 3] 1
machine3, 4] 1
machine3, 5] 1

machine3, 6] 1

machine3, 1] 1
machine3, 2] 1
machine3, 3] 1
machine3, 4] 1

machine3, 5] 1

FAT oL, BEROHBRAVUTO L) TR ST,

actla, 1] = 11
actla, 2] = 16
actla, 3] = 24
act[b, 1] = 6
act[b, 2] = 11
act[b, 3] = 16
actlc, 11 =0
actlc, 2] =6
actlc, 3] = 11
2.25.3 YaJdvavIHE
B fE a7 avyHEE
i+ =722 3y THEOEAOT, ZALFZUTOMIAM I 2T ER 500w 0L
LET.

C++SIMPLE flIgas
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ESE T (BBME 1) | TEE 2 (B¥Mk2) | 1E3E 3 (BBML 3)
fbfia |1 3 2
b |1 2 3
e | 2 1 3

COGEDOBRBOVEEDZE TR RANE DS LT HITE, LX) ITHEWHL2E D IEUE X
WTL & 9D

ZORMEX, ETHHRSUToORRICZEE SR T Y.

FEATHIHY

act,) < act,s fEFaDEE 11X, EFaDEEIITEITT A
actyz < actyn HEHa D31, HFHaOEE 22T T 5
acty) < actyp b OEE 11, Lo DIEE2IXHITT S
actyp < acty; L b OFEE 213, b OFEE 3 ITEITT 5
act., < act, T cDEE 21, EFHcDEE1ITEITTA
act.; < act.; 3 c DEE 11, HFH c DEE3ICEITT 5

FROETHHE T = 0552515 X ) IZ C++SIMPLE DEF NV EF— 7 #BIEL 7.
jobshop.smp

/1 VEESE

Set J; // fhE

Element j(set = J);

set 8; // 1F3¥

Element s(set = S);

// E—FEE

Set M;

Element m(set = M);

Set AvailMode(name = "AvailMode", index = (j, s)); // HAFHOF XL -3 3 LIZBWTULE
INBHE—F

/1 BIRGRE

Set R;

Element r(set = R);

VA (i JSHE Sy

Set D; // & — NOVEEREH DRK
Element d(set = D);

/7 W% S

Set T; // A7 ¥ a— )Vl

T="0 .. 30";

C++SIMPLE flzESE BB NTT -8B T L
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i

Element t(set = T);

/] T T4 T4 (B

Activity act(name = "act", index = (j, s), mode = AvailMode[j, s]);

/1 R

/1 LR

ResourceRequire req(name = "req",
/1 BB

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

mode = M, resource = R, duration = D);

capl[r, t] = 1;

/7 HEBE etk OPERE D5 T R D R/ME)
Objective f(type = minimize);

f = completionTime;

/7 FEATHIF

Set Prec(name = "Prec", dim = 3);

Element u(set S);

Element v(set = S);

act[j, ul < actlj, vl, (j, u, v) < Prec;

/7 RIFE KR O

options.maxtim = 15;

N

solve();

// FEROEEL )

simple_printf ("act[%s, %d] = %d\n", j, s, act[j, s].startTime);

T—=F 7 7ANME [2252 70— g3y FRE] T L7z req.dat & RO data.dat ZHEH L £
data.dat

AvailMode =

[a, 1] mode_a_1
[a, 2] mode_a_2
[a, 3] mode_a_3
[b, 1] mode_b_1

C++SIMPLE flzESE BB NTT -8B T L
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(b,
(b,
(e,
[c,

[c,

Prec

2]
3]
1]
2]
3]

al3
a3d?2
b1l2
b 23

mode_b_2
mode_b_3
mode_c_1
mode_c_2

mode_c_3

151

ST B L, AEROMEARAZDTO XS T SRET.

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

2254 URTFIa—-UVIRRE

FEBOBY; T, B AR L 72 S0BRFRARILZFENPLIELED Y 3. 204, @
FORrVa—VEBEL, FUHEEELLE HEAZF V2 VEHAELES. 20X LHE

BFVRATV2—") v FHEETRFICLET

C++SIMPLE flIgas

m fE
HifioY a7 2y TRPEZ WK, BIEEORIBRZI,

YRy a—VrJHE

TESE 1 (BRMk 1)

fESE 2 (Bhk 2)

PR3k 3 (BEk 3)

L a

0

14

5

L5 b

5

10

14

MRS NTT FT—FHIEVRT I
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i

e | 10 0 20

ERDF L ZORT V2= VIOV THMZ L LTz, 10 REASHE X707 T, B 2
DL, SEMELRTZHICAZD T L. COBAORBOEEDOZ TN RN 5L
FZEDIHIAT V2 — NV EHAERIZTIWTL & 9 P,

COMEEZRLR TSI, BEORT Va—VEFET D, 7774 €T 1 BEEBE (fixActivity)
REHTALERH) T, 72, RROAT V2 — VA BEITRENEIITTEE, ETOMEEI
6479 % sourceActivity (HEJ TEFRSINTWS) W) BITHIN 2R TE2LENH D 5.

Dlozez2BEzal, L LTEBFZICUTOLOMbY T5.

777 1 ET 1 OREELIEE

FixActivity(act, | .startTime) fE a OFESE 1| ORIGERZ % 0 ICEET 5
[fixActivity(act, 3.startTime) 5 a DVESE 3 OBMGKR] % 5 IZREE T 5
fixActivity(acty,.startTime) L5 b OFEE | OBRGGRZZ 5 IZEET 5
fixActivity(act..startTime) fE5 ¢ DIESE 2 OBIBRZ % 0 ICEE T 5

797514 ET1DE—-FEZE

fixActivity(act, ) fEFaDEE 1 OF— F% mode_a_1 IZFEET 5

fixActivity(act,3) figa DIEZE3 OE— F%& mode_a 3 IZHEET %

fixActivity(acty) HH b DIVEE 1 DE— F% mode_b_1 I\Z[ET %

fixActivity(act, ) i c DFEE2 DE— F% mode_c 2 ICHEET 5

FEATHIHY

sourceActivity < act,», 10 g a OFESE 21%, WK 10 DL IZLEE S e
W

sourceActivity < acty,, 10 g b OFEZE 213, REZ 10 DA IS S e
W

sourceActivity < acty3, 10 g b OFEZE 31, WEZ 10 DLRNCIZLEE S e
W

sourceActivity < act 1,10 E5 c OFEZE 11E, K% 10 DLETiZ 3Bt s e
W

sourceActivity < act.3, 10 tE5 c OFEFE3 1L, B4 10 DIATiZid st s e
W

F72, BEME 2, BEH 10 0 SIFMEIETA5DT, BFEPLLTFOMIBESNE T,

B’

machinel Bepk 1, HREEIC 1

C++SIMPLE flzESE BB NTT -8B T L
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machine2 ek 2, HERAE:EZ) 10 DL 15 K 0, Z ot
121
machine3 P 3, BLEE 121

ZMN% C++SIMPLE Ttk 42 L LI FORRIZ 2R ) 5.
jobShopRsch.smp

/1 VeSS

Set J; // H:F
Element j(set = J);
set s; // 1E3%
Element s(set
/] E—FEE

Set M;

S);

Element m(set = M);

Set AvailMode(name = "AvailMode", index = (j, s)); // FAEFHOF XL -3 3 V2BV
ENhbE-F

/7 BIRESE

Set R;

Element r(set = R);

/7 VEERF RSB S

Set D; // &E— FOVEERH DK
Element d(set = D);

/7 RS

Set T; // A7 Y 2— VR
T="0..30";

Element t(set = T);

/] T TA4ET 4 (ZH

Activity act(name = "act", index = (j, s), mode = AvailModelj, sl);

/) EERE GER)

ResourceRequire req(name = "req", mode = M, resource = R, duration = D);
/1 BB E GER)
ResourceCapacity cap(name = "cap", resource = R, timeStep = T);

caplr, t] = 1;
cap["machine2", t] = 0, 10 <= t <=14; // WREIZXIS

/7 HRBIE GRROVEEDSE TIRZ O /M)

C++SIMPLE flzESE BB NTT -8B T L



=

154 F£28 fHlEDORA

i

Objective f(type = minimize);

f = completionTime;

/1 FEATHIR

Set Prec(name = "Prec", dim = 3);

Element u(set S);
Element v(set = S);

act[j, ul < actlj, vl, (j, u, v) < Prec;

/% === VAT T 2—=0) YT OLEDHEIK --- =/

// #BFE QO .. 10) DAF T 2— VEEE

Set FixAct(name = "FixAct", dim = 2);

Parameter fixTime(name = "fixTime", index = (j, s));
act[j, sl.startTime = fixTimel[j, sl, (j, s) < FixAct;
Parameter fixMode(name = "fixMode", index = (j, s));
act[j, s] = fixModel[j, sl, (j, s) < FixAct;
fixActivity(act[j, s].startTime, (j, s) < FixAct);
fixActivity(act[j, s]l, (j, s) < FixAct);

// WEOY a TUAMIAT v T 10 DHIZRTIE RS 2w
Set NotFixAct(name = "NotFixAct", dim = 2);

NotFixAct = set0f((j, s), (j < J, s < 8)) - FixAct;

sourceActivity < actl[j, s], (j, s) < NotFixAct, 10;

options.maxtim = 15;

solve();

simple_printf ("act[%s, %d] = %d\n", j, s, act[j, s].startTime);

T—=F 77 ANVIE [2252 70— 3y FRE] THAH L7 req.dat £ IRD data.dat ZEH L 9.
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
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[c, 1]
[c, 2]
[c, 3]

3

FixAct

fixTime

fixMode

mode_c_1
mode_c_2

mode_c_3

[a, 11 0 [a, 3] 5 [b, 1] & [c, 2] O;
[a, 1] mode_a_1 [a, 3] mode_a_3 [b, 1] mode_b_1 [c, 2] mode_c_2;
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act[a,
act[a,
act[a,
act[b,
act [b,
act[b,
act[c,
actl[c,

act[c,

1]
2]
3]
1]
2]
3]
1]
2]
3]

19

15
21
10

16
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