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1.1.1 EFIWZANULRTITDHEE

Nuorium Z2H) L T 72& v, Nuorium (FA Y — M A =2 —F 7237 A2 b v 7O Nuorium 7 1 I
CERYTNI) 7T AHILTREETEET,
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B ZiERD O

Set Alloy(name="THERMDEEHES");
Element i(set=Alloy);

Set Blend(name="H#MEMES");
Element j(set=Blend);

RS A=F

Parameter r(name="#8ALLLEE", index=(i,j));
Parameter c(name="12F", index=i);
Parameter b(name="BEELL3E", index=j);

E -

Variable x(name="iR&HIZE", index=i);

// BRIEEE
Objective z(name="§3 2 ", type-minimize);
z = sum(c[1]*x[i],1);

1/ BT
x[i] »= 8;

1 REHORE
sum(x[i],1) == 1;
sum(r[i,j1*x[11,i) == b[j];
/R

solve();

newModel.smp SIIS| CRLF /I—F§7:5 simple_min 1088.12 MiB (31.09%)

® stdout.log solfilelog
1
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15
16

EFNDFEITIZT = BRELRIGER, [7 74NV A= 2—0 FrBER] 5 5@t 47—

Ctrl-Alt-5
B gaiatiTRE  Cirl-Shift-s|F12

Ctri-shift-w|Cr-QIAl-F4 |

BBt v AT v 4 T HEFEECTIDER
i, Vi R T e e Q@ QLT A 13 O chrome
B & EH O

nE

py(name="MIRNEEES");
ctrl-s | i(set=Alloy);
nd(name="HMEEEE");
j(set=Blend);

=5

er rname="HERLESE", index=(i,j));
er c(name="J 2 ", index=1i);

er b(name="BELZE", index=i);

name="B5 ", index=1);

// EIIBE
Objective z(name="E 12 ", type=minimize);

1

'8N0

T7ANVERELTLEZE Y, fziXdat zfHEL TS, §5&, Nuorium IZ newDatadat &\ 9 77
PEBMINETOT, 2T %2 AN KBEENP LI E—&RX—Z b)) LTLZS . ANk
ETFNVERMIC (ZHT 2T TR ICE D T =Y ZRIEL TL 2.
ETFNE BB T— DB RCE LS ETVDY T2 T 754 T LTS [Ef &2 v
7 LTS, UET, #7283 T&FT.
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1.1 BIEDRTEE

L v RE v

7 1/32, 51 1/9

=5 v

EEFOTATOT-HT74N

Bt v AT v

~ = A

X TP A

A LTS EEECTNEE
Q@@ 1A |13

C | chrome

C ¥Users¥opt-div¥aaaa¥mixture2.smp SIS

" EPNRE ® Lo m 2w o
N ERE S
V3R 2 Set Alloy(name= RS ZRE"); =i
= £f mixture2_2016/12/01 1 3 Element i(set=Alloy); 26  <preprocess begin>.........
i 4 Set Blend(name="HEREEES"); 21 <iteration begin>
7@ obsectives 5 Element j(set=Blend); 8 res=7.6es08 ... 1.4e-¢
ooz (#3Ak) 3 29 <iteration end>
M sets RN E ] 30
Alloy ( BEOESES ) 8 Parameter r(name:"-ﬁﬁ'ﬁhﬁi‘: inde%lﬂ(i,j)); 31 [Result]
9  Parameter c(name="JR k", index=i); 32 STATUS
Blend ( ERERES ) 10 Parameter b(name="EHEIS", index=j); 33 VALUE_OF_OBJECTIVE
—H elements n 34 ITERATION_COUNT
icAlloy 12/ EH 35  FUNC_EVAL_COUNT
j=Blend 13 Variable x(name=":B&E:ZE", index=1); 36  FACTORIZATION_COUNT
i 14 ) 31 RESIDUAL
Il Parameters 15 // ESEE 38 CONSTRAINT_INFEASIBILITY
ri,j] (#8RRHEE ) 16  Objective z(name="$#$3 X k", type=minimize); 39 ELAPSED_TIME(sec.)
cfi] (3AN ) i 17z = sum(c[i)*x[i],1); 49 ﬁ:lz ~=4.98
; § 18 41 BEHE[1]=8.06186e-11
- bl SELE) W0 e 4 RAHE[2]=1.9997%-18
=Ml variables i w[i] >- 0; 23 EA;@;[;] 8.62036e-11
x[i] (R&LLE ) N 44 REHFE[4]=9.11626e-11
22/ BEHORE 45 ESHEE[5]=8.18494e-11
i 23 sum(x[i],1) == 1; 46 EGHE6]=0.4
i 24 sum(r[i,j1*x[il,i) == b[j]; 41  RSHE[7]=1.48223e-09
25 48 ESHE(8]-0.6
% // KR 49 EEH®9]=1.5847e-89
27 solve(); 58  ,[*] = [i]
28 51

CRLF /I-F57: 5 simple_min| 1016.06 MiB (29.03%)
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& ° SHOR e $4Z 2
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b sec2.4 2016/12/01 16:40 T4l TANS5—
|| sec2.5 2016/12/01 16:40  TpIl TS —
|| sec2.6 2016/12/01 16:40  TpIl FANA—
|| sec2.7 2016/12/01 16:40  TpIl TS —
. sec2.7.1 2016/12/01 16:40  Jp)L FANS—
car? 72 IMAMINT 1R-AN T 1. T A &
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E mixture2.smp
3 data2.dat
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= data2.dat
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S PIEORY

ARETIE, | BTHAN L SHBEICANT 2 MEOHHB L O, SIMPLE TORREZ/HBAL 9.
%B, BHPEOFTHEZLIHZZH L TL S, 72, Nuorimu 70 =7 MEA 2, H
OHMNTRMEZ LTV ET. 7uvc2 MERICOWTIR LI2EHZ2E L T 23w,

AN mams

REREDF E LT, T TIIREOMBZROEEL AR T HMEZHCE . Z oMb HH
DGR VELREFRCETUCIMLEZE RS54 =y MER CEGRHEE L TR 2 b DIREZIITDH
720 FT.

B P&

g, WY, A XOMEBILERDS, FNFEN30%, 30%, 40%E%5H LD hEEE, HHOGEZR
BEbYE, TEXLPFTLVIRANTAERTAIEAE2ET. BAFICANS Z ENTEX SR
EEFOMIET, ZTNOOMBLRLERVESZ-DVDOIX MIVDTOMEY TT

TEROE&4 1 2 3 4 5 6 7 8 9

8 (%) 20 50 30 30 30 60 40 10 10
st (%) 30 40 20 40 30 30 50 30 10
AR (%) 50 10 50 30 40 10 10 60 80

a2Z bk ($b) 73 69 73 75 7.6 60 58 43 4.1

MEOMEZHOEEE2 IR M e —HFE L ERTHICE, HROGEE2 LD L) ITEEADEN
ERWTL & 9 2.

Z O % Numerical Optimizer T { 72D IZE R L Z ATV E 9. AFIEIZCHK [1] 25 D5 IHTY.
9, 2L LTTROE41,2,3,.. 9 DRGSR, D DREEDLELHEEZ, TNEN X1, x0,x3,..., X
ELELEY.

w2, wMET 2 RE BB, ZHROAEIIOWT [HEN- )03 2 b & [TREE]
DORORHE LTHBTHZ L TEET.
RBICHBEETT. 7, BRALFRIAOHEEZ L NEFEAOT, FEHIH L CHARIK 2 LE
TY. RELFO®RMI 1 TTOT, ZoHFHdMAEd. T2, EET 28580/ T O
¥, &, High, A XIS LT, BHWOEEIIOVTO KR & [RALR] OFoOBHAS,
ZNZEN30%, 30%, 40%EEFEL, EWHRIZRD 7.

DEoZEns, ROLIICERMET LI EDNTEET
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8 % 2 %‘ fﬂ]%@nﬂﬁ

8

i HHOE4 1 ORAHRE
2 TG4 2 ORA
3 R OA4 3 DR AL
H RO G4 4 DA MK
= T 4 5 DL I
6 TG4 6 DRAHHE
. RO &4 7 OREHE
8 T OA4 8 DI AL
® Tl 2 9 DA I

BE9R% (&/ME)

7.3x1 +6.9x) +7.3x3 + 7.5x4 + 7.6x5 + 6.0x¢ + (s%\\j A b

5.8x7 +4.3xg +4.1x9

FEEHIFY

x>0

x>0

x3>0

x4 >0

x5 >0

X6 =0

x7 20

xg >0

X9 >0

EBE RO

X{+ X2+ X3+ X4+ X5+ Xg+ X7+ Xg+ X9 =1

0.2x1 +0.5x, + 0.3x3 + 0.3x4 + 0.3x5 + 0.6x¢ +

0.4x7 +0.1xg +0.1x9 = 0.3

0.3x; +0.4x, + 0.2x3 + 0.4x4 + 0.3x5 + 0.3x¢ +

0.5x7 +0.3xg + 0.1x9 = 0.3

0.5x;1 +0.1x, + 0.5x3 + 0.3x4 + 0.4x5 + 0.1x¢ +

0.1x7 + 0.6xg + 0.8x9 = 0.4

ZoMEX, BB WHRETHRELZOT, BIEFTmEEE ) 9.
ERAL L7k % SIMPLE Ttk A5 LU T X924 ¢

mixturel.smp
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2.1 EGhEE 9

/1 ZER

Variable x1(name="THRODH4E 1 DEALE);

Variable x2(name="THRD &4 2 DR E LI,

Variable x3(name="Ti{RD &4 3 DA ") ;

Variable x4(name="THIHDE4 4 DRSHLE;

Variable x5(name="TiRD A4 5 DIRELZE;

Variable x6(name="TTHRDH 4 6 DIRAHIE);

Variable x7(name="THRDH4E 7 DEALE);

Variable x8(name="TIIRDE4E 8 DRELZE);

Variable x9(name="TilRD G4 9 DRA ") ;

/7 HEB%

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

Z=7.3*%x1+6.9%x2+7 .3*x3+7 .5%x4+7 .6*xx5+6 . 0*x6+5.8*xx7+4 .3*x8+4.1%x9;
/7 FEEHIFY

x1 >= 0;

x2 >= 0;

x3 >= 0;

x4 >= 0
x5 >= 0
x6 >= 0;
x7 >= 0
x8 >= 0
x9 >= 0;

/7 RE RO

x1+x2+x3+x4+x5+x6+x7+x8+x9 == 1;
0.2%x1+0.5%x2+0.3*%x3+0.3%x4+0.3*x5+0.6%*x6+0.4*x7+0.1%x8+0.1%*x9==0.3;
0.3%x1+0.4%x2+0.2*%x3+0.4%x4+0.3*x5+0.3%x6+0.5%x7+0.3%*x8+0. 1*x9==0.3;
0.5%x1+0.1%x2+0.5%x3+0.3*x4+0.4*x5+0 . 1*x6+0 . 1*x7+0.6*x8+0 . 8*%x9==

/1 KRS

solve();

/1 W

z.val.print();

L PHICHEZ ESETHEUTFOLIIC%D 5.

&4
Alloy = {1,2,3,4,5,6,7,8,9} TROGEOHBEOES
Blend = {Lead, Zinc, Tin} Wl | DEE

SIMPLE fllES BB NTT -8B T L
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i

EH

rij, i € Alloy, j € Blend TROG4 i 1B 28R j ok
ci i € Alloy TROGE i ORfLERDHIZYV DI A T
bj, j € Blend WEIR j o BEELSE

8

xi,i € Alloy RO A4 i ORA L

BrE% (%/IMVLE)

Z CiX; ,{,%t:jx b

i€Alloy

%

x; > 0,Vi € Alloy AR

S ORI 1 205 I
i€Alloy

Z rijXx; = bj, V] € Blend ‘{Eﬁé\kto)fﬁ”%

i€Alloy

W, BF B ax b, HERE) 25— 774 V05525 SIMPLEEF V&R LTS
COEICETNE T =S 2T HZLI2L), TROGEDOESLHEREEOHBEOBI»E L - 72
ELTHTF— 77 ANEBEET AT THIETESL LR ¥

mixture2.smp

/1 B LR

Set Alloy(name="THIRDOGEHELE");
Element i(set=Alloy);

Set Blend(name="fEBR/ES");

Element j(set=Blend);

/] INT A—%
Parameter r(name="fHk L, index=(i,j));
Parameter c(name="J A b", index=i);

Parameter b(name="HfZLL&n index=j) ;

/] EH

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

/7 HE9BI%

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

SIMPLE fllES BB NTT -8B T L



2.1 EGhEE

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

// FEETHIF

x[i] >= 0;

/7 RELOHIHK

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

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

/1 KfE

solve();

/7 W

z.val.print();

x.val.printQ);

11

F=%7 74V (dat )

BEUTOLIITRD 5.

data2.dat
RERLLEE =
[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
[6,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
AN =
[1]

(2]
(3]
[4]
(5]
(6]
(7]

o0 o N N N o N
© O o o W © W

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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12 F28 BlIEDRA

i

[8] 4.3
9] 4.1

HERHE=

[Lead] O.

w

[Zinc] 0.3

[ Tin] 0.4

CDETINVEEFTTLE, TROEE6 % 40%, TROEE 8 & 60%IREELELDNRET, £
DEEDRIANMILI THLZ Db FT.

| 22 B0

sk IS O MG A S BB O T EHAOYORN T 2RO L E V) 2 epTE T, fit
folh & TWEMZ ) — F, YWoRhs&kze 7 —7 L3, WxflEE sy b7 —212X o THIT
EHMEO—RERR B ENTE Y. WkEIITT 22 Mo ERIMO Ry FT—2712k 5
THEBITELMEICHIEHTE LT,

B fiE

HLREEHIZOOTH 1, 295 =DD)klia, b, c ~OEGHOEHLEZFHITH-TWELLE
I KLY, EHICOWT, TR L FERIRO LN TEBY, Zhb iz LoD
RO IAMPPHLRVEFOENFE2ED LS ICRETELVWTL 2 )2 FLEOMKETEE
W, FEHoRER, HMEH72) ORI A MIDTO@E) T

Ti5 #HeFIREE | BH FEE
1 250 a 200
2 450 b 200

c 200

BEUSEHVOEXEIX b

a b C

1134 22 29

2134 24 25

Z Ol % Numerical Optimizer T 72012 AL ATV X T, ARBIEII K [1] 25 D5H T,
9, AL LTE L2 OKEHNOEEELZ U TORO LI IZHELET.

SIMPLE fllES BB NTT -8B T L



2.2 HXfeE 13

Wiz, BB, T SMESNOZREHEIZOWT [ ED 7)) Ok 2 b & [#HxE] o
MoBME LTEATHI LA TEIT.

RRICHFSA T, WMERIZRICE R VB2V T, KBRS L CEARIWILETT. 256
2, FLHTOWTIY D 5 OMEE OB TTRE T TH 5, KIEHIZO W THEH~ D% &
DA TFERLEFEL W, L) Elf2mb ) 5.

UEDOZ ENS, ROLHIICESMMET A ENTEET

8

Xl T 1 25 )EH a ~DOf k=
X1p TH5 12558 b ~ Dk
X1 T 1 5)EE ¢ D%
X2a L85 2 25 )5 a ~ Ok E
X2p L85 2 7 5 KSR b ~ Ok
Xoe T35 2 B B ¢ ~ Ok

BrE% (&/IVL)

34x1,+2.2x1p +2.9x1c + 3.4x04 + 2.4%0p + 2.5x7, ":%\\:l A b

FEEHIFY

X1 =0

x5 =0

X1 20

X2 =0

X >0

X 20

TIEOEEEDHK

Xig + X1p + X1 < 250 TH 1122w T

Xpa + Xop + Xoe <450 T 21220\

SIMPLE fllES BB NTT -8B T L
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14 F£28 fHlEDORA

i

IEHDOREE DRI

X1a + X2q = 200 JE&H a loDW\WT
X1p + X2 = 200 JE& b IZD2WT
Xic + X2 = 200 JEEf cl2DoWnT

v FT =7 CTEBTELIMENE L, FETRTELIIET— 2 LTEHEPERL, &
J—RizownwThli#grz-Tarz ickoTERbsh 7.

TRAL L7k H % SIMPLE Tt 345 EMITD X 1240 9.

transportl.smp

/1 BE

Variable xla(name="_L3j 1 7> 5 54l a ~DlgEE");
Variable xib(name=""T1.35 1 75 )E#&H b ~NDHEE");
Variable xlc(name="_L35 1 75 JH&H ¢ ~Diij%kE");
Variable x2a(name="_L1.3 2 %5 JE&H a ~DHi%E");
Variable x2b(name="_L3; 2 75 Jifili b ~ D) ;

Variable x2c(name="_L.35 2 7 5 JE4H ¢ ~Dif%kE");

/7 FEETHIF
xla >= 0;
x1b >=

xlc >=

0
0
x2a >= 0;
x2b >= 0
0

X2c >=

1/ T HpE s Ol
xla + x1b + xl1lc <= 250;

x2a + x2b + x2c <= 450;

/7 TEEO TR ORI
xla + x2a == 200;
x1b + x2b == 200;
xlc + x2c == 200;

/7 HEIBE

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

SIMPLE fllES BB NTT -8B T L



2.2 HpXRE

/7 Kf#

solve();

/1 W

z.val.printQ);

z = 3.4xxla + 2.2xx1b + 2.9%x1c + 3.4xx2a + 2.4%x2b + 2.5%x2c;

15

D HHMICHEZ EXMETHEUTOLH %) 7.

&4
Cannery = {1,2} T
Warehouse = {a, b, c} )i

EH

upper;,i € Cannery

T i Offa ] gk

demand;, j € Warehouse

B4 j OBEEE

cij, i € Cannery, j € Warehouse

T i D O)EH j~NOHALERD 72D Ok A b

zH

xij,i € Cannery, j € Warehouse

T i D SIEE j ~ Dk

BrE% (&%)

Z CijXij W x b
i€Cannery jeWarehouse
il
xij > 0,Vi € Cannery,Y j € Warehouse JEEHIR
Z xij < upper;, Vi € Cannery Yo AR m 0K
jeWarehouse
Z x;j = demand;,N j € Warehouse JEET DT TR DK

ieCannery

WIZ, ANITF—F 2T NVE5BEL/ SIMPLE EF V2R LET

transport2.smp

/1 HEERT
Set Cannery(name="_I.35");

Element i(set=Cannery);

Set Warehouse (name="JG#l") ;

Element j(set=Warehouse);

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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/[l INT A =%
Parameter upper (name="ftf5 I HE&E ", index=i);
Parameter demand(name="75% & ", index=j);

Parameter cost(name="Hfj3%3 A k", index=(i,j));

/1 EE

Variable x(name="Hfik&", index=(i,j));

/1 BB
Objective z(name="#2T A b", type=minimize);

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

/7 FERATHIF
x[i,3j] >= 0;

/1 L0 MR OHl#)
sum(x[i,j] ,J) <= upper[j_];

/7 T DT EREOHK

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

/1 KfE

solve();

// W

z.val.print(Q);

x.val.printQ);

>

% 2 E ﬁ“s 0)“1:1

i

T—=57 74 (datBX) GO TFTOLHITHRD .
data2.dat

RS TRER =
[1] 250
[2] 450

SIMPLE flz&s

MRS NTT FT—FHIEVRT I



2.3 ZHIRETERE 17

[b] 200
[c] 200

kI A b =
[1,a] 3.
[1,p] 2.
[1,c]
[2,a]
[2,b]

N W N
a > DO N

[2,c] 2.

)

CODEFNVEETTLHE, UTOXI) BRI EONTT.

a

%A [1,"a"]=26.5514

P [1,"b"]=200

Bk & [1,"c"]1=9.93779e-008

HE [2,"a"]=173.449
2% [2,"b"]=1.98757e-007

Wik [2,"c"]1=200

,[¥,%] = [1,3]

ZHMERRE &L, ZPEICO2 ) HIH I ICERRERZ TAMED Z L 2 v E 3. ZHIRHE
W EEZ 2T A0, MM LA BT EH/T 500K TT

B %E
2MEOER A BEMTLC2MEOMMN LT ZEELTWATIEA, MIH 3+ oA E
FHEAEZ VT ELTWET. £ E2 1 BVAEET SO ELEROMHE, &8N0 EE
SR AN, ZFEGOAZEobmE, FEAOHZE ORIV TOLIICEZ6NT
WwWEg,

FEFERE | £E EEAXb

I 10 I I
A 2 7 HEE 75 50
B 5 3 K 8 7

SIMPLE fllES BB NTT -8B T L
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HamOEEE | FEMOFATER
I |1 A |B
13020 920 | 790
2|60 |50 750 | 600
3180 |90 500 | 480

F28 Bl

BRI 282 ZOARICETERETEL LIIEL VDT, BIOHICAREL7-2#- %7
HELTRELTRHCIIFT 228 dFE2oNET
i & 52 5 72 EUR o FI T R &
EBPGOEEREAAHEREL EDO L) ICHETIUTIVWTL & 9

ZOEH)BIRMOT T, EREI B
DOHF =72 Lo I A P ER/MNIT LI, FAICBT

=

DiE

i

Z O #E % Numerical Optimizer T < 720N L Z ATV FE 3. ARHIEII T [2] 225 DB TT.
T3, BHELTHEAICBILZENL UDOERERE ZILEN Xy, xu1, o, X, X3, X3 & L, FEEE%

ZNZEN yi,ymsynym ELEL .

KIZ, wAMET B R E HIBIRLE, SR MEHEE ZOWRMEDHZ) DT R M OO &

LTEITLIENTEET.

RRICHFIEETY. 9, S8 L OFARMALETT. WIS, 17 HIZFHTE 2 5E#
RO LNTVEDT, £HITLIKFERNCET 2H0LETY. 512, LRI L=
FROAICFHLBE T TOT, ThaiTz-BiRotlEzmz 3.

Doz lnrt, ROXIIWCESMETEIENTETT

8
X11
X1
X
X2
X13
X3
yu
ym
i

ym

BrE% (&/IMVLb)

T5x11 + 50x + Syn + 7y111 + 75)612 + 50)6112 + 8y12 +

7y112 + 75)(?13 + 50)([13

SIMPLE flz&s

B]MI10 1 r HHOAER
B]HNO1 7y HEOEMER
BHI02r HHOAER
WHTO2 7y HHOA MR
W10 3 7 HHOAMER
B]HN O3y HEHOEMER
B]HI10 1 r HHO R
AT O 1 7 HHOTEH &
W12 r HHOEE R
HWHN D2 7 AHOER &R

wmax b

MRS NTT FT—FHIEVRT I



2.3 ZHIRETERE

FERHIHY

19

x>0, x>0

xp =0, xp >0

x3 >0, xp3 >0

yu =0,y >0

y220,ym 20

FEROHIH

2)(?[1 + 7)(7[11 <920

EEAICOWT 1 #HH)

S5xn + 3xm <790

ERBIZoWT (1~ HAB)

2xp + Txmp < 750

EEAICOWT 24 HH)

5x12 + 3xI12 < 600

EEBIZOoWT 24+ HH)

2)(?13 + 7XH3 <500

ER AlCDOWT 32 HE)

S5xi3 + 3xz < 480

ERBIZOoWT 3~ HHA)

HEFTEDHIF
x —yn = 30 %EII:E]IL:OV‘VC (1 7}% E)
xm —ym = 20 MBI IZOoWT (17 HH)

xp +yn —yn = 60

W

mIIZowT 24 AH)

xm +ym — ym = 50

W

MILIZOWT 24+ HH)

x3 +yp =80

mIIZoWwWT 34+ HHE)

xm3 + ym = 90

W

mIZoWwWT 34 HH)

RifE% SIMPLE Tt ¢ A LULTD X IZ4H D T

multiplanl.smp

/1 EH

/7 HEIBE

SIMPLE flz&s

Variable x11(name="#} 1D 1+ HHOAER");
Variable x21(name="#/ 11 ® 1 » H H DA jiER");
Variable x12(name="#M 1D 2 » HHOAEE");
Variable x22(name="#/ 11 ® 2 » HH DA MER");
Variable x13(name="#it 1 ® 3 » HHDAEER");
Variable x23(name="#/h 11D 3 r HHDOAE=RE") ;
Variable y11(name="#4h 1?1 7 H HDTEHR");
Variable y21(name="#i I1 ® 1 » JJ H OTEHitE");
Variable y12(name="#/ 1 ® 2 ¥ HHOIEREE");
Variable y22(name="#/h 11 ® 2 » J HOLERE");

MRS NTT FT—FHIEVRT I
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/7 FEEHIFY
x11 >= 0; x21 >=

x12 >= 0; x22 >=

x13 >= 0; x23 >=
y11l >= 0; y21 >=

o O o o o

yi12 >= 0; y22 >=
/7 RO HIF)
2%x11 + 7*x21 <= 920;
5%x11 + 3%x21 <= 790;
2*%x12 + 7*x22 <= 750;
5*x12 + 3%x22 <= 600;
2%x13 + 7*x23 <= 500;
5%x13 + 3*x23 <= 480;
/7 TR OHIH

x11 - yl1 == 30;
x21 - y21 == 20;
x12 + y11 - y12 == 60;

x22 + y21 - y22 == 50;

x13 + y12 == 80;
x23 + y22 == 90;
/1 K
solve();
/7 W

z.val.print();

Objective z(name="#2 A b,

z=75%x11+50*x21+8*y11+7*y21+75*x12+50%x22+8*y12+7*y22+75*x13+50*x23;

>

% 2 E ﬁ“s @l\D

i

type=minimize) ;

SO PHICHEZ ESETHEUTOL %) 5.

&4

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

T

use;j, i € Product, j € Material
outy,i € Product,t € Period
upperj;, j € Material,t € Period

costp;,i € Product

SIMPLE flz&s

B T A OICERER j i &
t o+ HH OB i o mirE

t » HH DR j OF ] e R

B i O A b

MRS NTT FT—FHIEVRT I



2.3 ZHIRETERE

costi;, i € Product

8
Xi1, i € Product,t € Period

Yir, i € Product,t € Period

HrEE% (R/ME)
Z (costpiXis + costiiryir)

tePeriod i€ Product

%
xir > 0,Yi € Product,¥t € Period
vir = 0,V¥i € Product,Vt € Period
Z use;;jx; < upperj;, N j € Material, vVt €
i€Product
Period
Xil — Yi1 = out;j
X2 +yil — Yi2 = oulp

Xi3 + Yo = out;3

i OFfEE a3 A b

Whiorr HBOLER
MEiDrr HHOEER

Az e 1 D IEEL IR
A i D FE A IR
JERF O T B D L

1 » HHOWMmEIZOWT
2 r HEBoOWMEIZOWT
3 HHOWMEIZDOWT

21

RIZ, BRET =87 7ANDPLERB5EDETVERLET.

multiplan2.smp

/] BELERT

Set Product (name="#/m");
Element i(set=Product);

Set Material (name="JEE}");
Element j(set=Material);
OrderedSet Period(name="H][#");
Element t(set=Period);

/] INT A—=F

Parameter use(name=")JE RV &E", index=(i ,3))5

Parameter out(name="HHff&E", index=(i,t));

Parameter upper (name="HUK T HEE ", index=(j,t));

Parameter costp (name="AEJE I A b, index=i);

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

/] 8
Variable x(name="AEJE#&", index=(i,t));
Variable y(name="T£Eﬁ§", index=(i,t));

/7 HI9BI%

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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Objective z(name="#2J A M", type=minimize);

/7 FEEHIFY

x[i,t] >= 0;

yli,t] >= 0;

/1 JEROHIFK)

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

/7 AR O

x[i,t] - y[i,t] == out[i,t], t == 1;
x[i,t] + y[i,t-1] - y[i,t] == out[i,t], t == 2;
x[i,t] + y[i,t-1] == out[i,t], t == 3;
N
solve();
/7 W

z.val.print();

x.val.printQ);

y.val.print();

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

=

% 2 E ﬁ“s @l\D

i

T—=77 74 (dat ) S TDLHIC%) 9.
data2.dat

JFRHE I =
["I", "A"] 2
["1", "B"]1 5
["II", "A"] 7
["II", "B"] 3

3

HAA
["I" , 1] 30

["I", 2] 60
["I", 3] 80
[(*I1", 11 20
[*I1", 2] 50
[("I1", 3] 90

)

kT et =
["a", 1] 920

SIMPLE flz&s

MRS NTT FT—FHIEVRT I



2.3 ZHIRETERE

["A", 2] 750
["A", 3] 500
["B", 1] 790
["B", 2] 600
["B", 3] 480
IR D =
["I"] 75
["II"] 50
FHEIA D =
["1"] 8
["11"] 7

)

23

COETNVEFEITTEHE, UTDL) BHERPHONET.

A F=21199.2

HEPERE ["I",1]=38

HEPER ["I",2]1=67.8621

A B ["I",3]=64.1379
AR ["II",11=20

A PER ["II",2]=86.8966
AR ["I1",3]=53.1034

, [x,x] = [41,t]

TR R ['1",1]=8

e ["1",2]=15.8621
R E ["I",3]=1.15881e-006
AEHE & ["II",1]=4.22073e-006
fEHE & ["11",2]=36.8966
e R ["11",3]=1.32435e-006

,[x,x] = [1,t]

B, —OEBNNEDH) TT.

FREORMIATIZBWT, FEEEICHTLIRIMNEZOEH 3 r HHIZOWTHHELTVWET (fE
EEHE ["1",3], fEEERE ["1I",3]). TIN5, TOEDIZIUDICERLLBICE, HEL TV o

TERTY.

L2L, INSOEHIZOWTIEATIKUADOHF SR, BIOHWEE Bax ) &K

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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24 F28 BlIEDRA

i

IMEIZDOWTDIDTHAHI L, ZOMENS, fEHE ["1v,3], fEHE ["I1",3] ORMFERRIT LR
DEHIFIFTOEFELWHICRD £
Peo CTAEM R ["1I",3], FEMEim ["I1",3] #ERLTD, —HHEEIELEbRFEEA.

YN assims (DEA) I

WA (DEA 5 Data Envelopment Analysis) & 1, B O SEEROMH I 23T 2 ET 54
BT, Ml RO HAGI E LTk, T - Wb IToNnE 7.

UTop#ETIE, Fx—YEBLTW2 6JEEIZHN LT, DEAIZIEDS WSOz 7 wE 7.
B, AETIIRBIZ2ZEXME LTI,

m %=
»HBHEAE, DT 6EMELZTHA.

EHES 1 2 3 4 5 6
= Ed 5 10 20 20 30 50
R 24 12 12 24 12 12

4=
A

5t b 2 6 10 12 12 20

NS, AEENI L THEMICIRTH 20 89 e e L.

COMBOEAMLIIRD L H 1240 £5.

&4

1 ADEHEE

J WMABHES

K JEERE

K ARG (B—HE» LR EE)
EH

inDy ke K,iel AT =%

outDy j, k€ K,jeJ Whr—%

8

inW,iel ATJEH IS 5 HA
outW,,jeJ DB 2 HA

BrBE% (mK1b)
Z outDy joutW; FRIEHNI 35 M

k.j

SIMPLE fllES BB NTT -8B T L



24 agaiE (DEA) ETIL 25

Hl#9=X

D inDy inW; = 1,k e K KRG D A5

D outDy joutW; < )" inDy;inWi, ¥k € K ANEEI S 2 A4t
j i

0<inW,Viel HAH DA G

0<owtW;,¥jelJ

UFT, AMEOERLOFHZITVET.

DEA T, AFIEDJEHO X 5 %5 Hi %% % DMU (Decision Making Unit) & IFONE 9. 43T DMU
& BRI T % 2 L WA 7200, EARG K BT 2555 M ke K c KI\CHH LMz % 2
Qe

T DB, LRI TS L) LMETT. CoMELEUTTEHRTLIILELET.

Zj outD;’jouth
> inDy inW;
g

s, o3 EEE ko35, BIBMBEAT) 2880, IheRkKbT 5 L) 2EZRVET.
nB, COMEOLEHE A {EAMNEBIINT 2EAL SEHLETS I ONLd0E L ET.
R E LT, MEOMEEICE LT, GGHIIBAID V1L UTIZRS L) U LETY. iib,

Z _outDy joutW;
J

D inDyjinW;

a0 EY. o, FAMNEHHICH T2 EAOFAHK G ZET 2 LE0H D £, b, o
RIS HIBIEL - #4008 D IC B THRD SN L5 HETHREE 20 £5. Th b 05 KBEBO 5
FIETH B 720, HRRIIHIT G 2 2000 T — kb z <, F7Z2HMBE £ I12onT
b, SRS E 1 EEMTH L LR TEDLT, FTHr0AE HINEKE LT —#tkid
KbhIHA.

COEHILT, i MR E S R 22 HEOERENE LOIR L oL ) £F
LLE2S, AR 52 boFHTT.

<1,VkeK

ZOME% SIMPLE Citilb 34 &, UTDXHI120 E 7
DEA.smp

/1 AIHHEES

Set I(name="ANJIHHEESE"); Element i(set=I);
Set J(name="HHJIHHEA"); Element j(set=J);
/7 EESRE

Set K(name=")5#fi#5"); Element k(set=K);
ASE ST

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

SIMPLE fllES BB NTT -8B T L
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/] ANNIT—%

Parameter inD(name="AJJ7°—#", index=(k,i));
/1 WhT—=%

Parameter outD(name="HJJ7 — %", index=(k,j));
/1 B

/1 AFIEBIIHN S 5 HA

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

/7 W

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

/7 HEIBE

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

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

/7 Hl#K

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

/1 RS

0 <= inW[i];

0 <= outW[jl;

options.method = "simplex"; // HAKIEDFIFH
/1 K

solve();

/7 FERIT)

f.val.print();

inW.val.print();

outW.val.print();

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

=

% 2 E ﬁ“s @l\D

i

AN TF—=2E LCTEUTO3IHHE (csv 77 AV (208, dat 7 7 AV - 1 FEfH) 2 HETHLEN

HHEY.
inD.csv outD.csv

AN7 =%, B, BWEkH Whr—2%, 5%k

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
SIMPLE fllES MRS NTT FT—FHIEVRT I
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Kbar.dat

SRR = 1;

GG OEHfHS 1 1~6) I L TBRZALIETHVWIHERZUTORIITLDIT. b, —
FRE RN N BUT BB 2 PUE A L2 TR D L Ty,

)G 1 2 3 4 5 6
H 1 B il 0.667 1 1 1 0.9 1
EA FER) 0.2 0.067 0.04 0.033 0.025 0.017
AJJEH —
EA (BEFR) | 0 0.028 0.017 0.014 0.021 0.014
WHiEH | =& (GEl) 0.333  0.167 0.1 0.083 0.075 0.05

HABBAEAS 1 & 2 20586 O58i%S 2, 3, 4, 6) ERHTHLEVZET. —FH, 1 LD/hE
AL 2 B)EH OEMIES -1, 5 &, SEHNZHZTEOL ) REAZBINL CHMEN LI
DZHRVENVW) LT, FHRTHLL V) I EITRD FT.

IR IEEICE L T, HEEL B> TR FRNEER L T2 JEMiEA*SHEAL L TEX
I EBWHETY. IOV TIE, 4] 23R,

E F>vJYw IRIRE

Fu Ty FHEIZ, Fv Ty 2 OHIZW L O00 N & G D AR AN Y ORAE % %K
THEVHMBETT. 72720, Ty 7y 7 ERPICEENENEERTA X526 TwT, A
N2 DY A ZORMDF v Ty 7 OFERERZBZ TEIWIT 2V E W) FHEEH Y 3. ZoOME
&, MAERELIEORENLFADO—2L LTI AISGNTWT, 7uY 27 MOFRSLYWEOMEA
HZEORPEIISHEINTVES. DTIE, B>y 7y ZJREEIFENASDOTY. %28, 0-1F v
¥y ZREICOE L CE, AHioRBETHRMLET.

B fizE

KREOSDT Y THy ZICRORIZH LMW eiHORLI EICLET. ZOW, FDRAALZTYO
M Z KT B 72012132 WL DDA ERWTL 2 94, 72720, [H U= mzEEo
AATHEVW DL LT,

LLE7) 1B&H -V OEE 1EHALUDOHAX
Ha—t— 120 10
KA Ry ARV 130 12
INFF 80 7
DA 100 9
BIZED 250 21
N 185 16

SIMPLE fllES BB NTT -8B T L
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28 F28 BlIEDRA

i

9, ZHEIFEAWZEOALMEBTY. LoT, ZOEBEIBEEMELINS ZVEWVS Ik
DET. 7220, [[TEEDRAL] LI X% RBVEZEZIRTILENHDET. 207k
W, BEBZOULEOMELAIAMS v v ZEZ2HlIF5EME LTHRLTBLLESHY T, &
B, T0MEEOAL | X [ZoRWEEDAT V] ERLET.

WIS, WHKALT 52 L2k 2 HIBEIIFEDAAZL OOBRMME TS, ik, FaiconT 1
a7z ofifti] & [ZORWEFEDAAZZE] oL KD, TORMENSL L TERITEET

R GML, BIZERRZZEKICET 2 OO, GEDRAATZMP DY A XDOKMAF v T4 v
JOFREBRALVEV) SONHY FT. HWHBORKERKIIEZ S L, £RWICHETS (114
H2) O A X] L [ZDMWEEDAAIZEE] OROBEAE & 5 LFEDIAAIZGY DI A XDk
Mo nEd. LoT, ZOBMNF Y 7H Yy 7OFRTHDL 65 2z n) 22X TEY
Erwo ez 9.

UEoZ ERns, ZOFEIZRO LI IZESMET S LR T L.

BUHZER

cof fee Ha—e—fikk

water KAD Xy FR M IVOEE
banana INFF DR

apple D A ZDE

rice_ball BIZEY Ofii%

bread 2N DR

BrIEEE (&K1E)
120cof fee + 130water + 80banana + 100apple + KAl % fe KALT 5
250rice_ball + 185bread

Hl¥ &4

10cof fee + 12water + Thanana + 9apple + HEICHT A

21rice_ball + 16bread < 65

coffee>0 HI—b—IZ 0 M LA

water > 0 KA Ry MR VI 0 ELLEEE DAL
banana > 0 NFFiE 0L EEE DA T

apple > 0 D AZIZ oML LGSO AL

rice_ball > 0 BIZED XML LEEDAL

bread > 0 N 0L EEE DA T

ERAL L7z % SIMPLE Titilb 35 L KD X HIT% D 7.
knapsackl.smp

SIMPLE fllES BB NTT -8B T L
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29

//EBERERTES

IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

5

coffee(name= "{ I — b — DL ;

water (name="/K A V) v + R FVOEE" ;
banana (name="/\7} 7+ DfEEL") ;
apple(name=" ) A TDEE") ;

rice_ball (name="HBIZ & ) D" ;

bread (name="/% ¥ DfEEL") ;

//FeAE 2 e KL %

Objective total_

value(name=”%§ﬁmﬁﬁ“,type=maximize);

total_value=120*coffee+130*water+80*banana+100*apple+

250*rice_ball+185*bread;

/7RI Al

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

// 5 o Ml L LGS DA T

coffee>=0;
water>=0;
banana>=0;
apple>=0;
rice_ball>=0;

bread>=0;

/7RI LRERZ T 5

solve();

coffee.val.print();

water.val.print();

banana.val.print();

apple.val.print();

rice_ball.val.print();

bread.val.print();

total_value.val

.print Q) ;

Z ®DE 7 )V % Numerical Optimizer THEATT 5 &, HiEIC

LHa—v —Off=3
KAD Xy bR MIVOREE=0

I8FF O $r=2

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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30 F28 BlIEDRA

i

D A Z D=0
BIZE ) off¥=1
73 DfE%=0
Kl fiEi=770

EVIHFIRPENTT. ZLT, ZOFRPL [Ea—k—%3MH, NFF22MH, TLTBIZEY
Z IEEEORAL E R 2 VW) COBEOER ZHRTE 7.

EZAT, TOETNIZOWTORS R &2 T L7 wWi4 SIMPLE TORL 2 15153 % T
e REGFHMDB o TLEVET. ZoRELT, Fv 7Yy 7ofE SPOffiEs X0
MOV A XERNCHBEL72dat 77 A VD525 8ICLEY. 2OLIHIZTSHI LT, SIMPLE
TORRPIHN R DR, FPWOHBEIEDL 7L LT dat 77 4 VOEHD A THILTX
X912 FET. 20D, TR [MPoEE] LwIolerEALET. $4LERMLIE
ROLHITHESET LTSI

&4
Object = {{id—bt— KADXy FAR IV, NF  SHOESE
F.ODAZ, BIZED, )

BREH

count;,i € Ob ject w0 AT L

TR

capacity Fv Ty s ORE

value;,i € Object m¥ i o1 H 72 ) oAl
weight;,i € Object mi D1 B2 D% A4 X

BRI (RX1b)

Z value; - count; *EAiE & e RLS %
i€Ob ject
EAFSESES
Z weight; - count; < capacity HEIZBT 5
i€Ob ject
count; > 0,Yi € Object Zmid o 8 LL EEE AT

COENLZE SIMPLE TRk 32 &, UTOL) 2R A2d0IC2) £, b, aoEG0HR
R 72 B 12D W Tl Numerical Optimizer Tl dat 7 7 4 V25 HEJIZEERER L £ 9.
knapsack2.smp

SIMPLE fllES BB NTT -8B T L
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/I DOEEEEST S
Set Object;

Element i(set=0bject);

I T—=8 T 7ANDRLEZ ARG A-FEEFTSH
Parameter capacity(name="7 v 7% v 7 DF®E");
Parameter value(name="\m¥ D", index= i);

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

I/BBEREEST A

IntegerVariable count (name="#5 O A TMAEL" , index= 1);

//RATAE D 5 RAL
Objective total_value (name="#AMfiti " ,type=maximize) ;

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

ks A e akay il )

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

// 5 mE o L EEE DA T

count [1]>=0;

/7RG URERZ 1T 5
solve();

count.val.print();

total_value.val.print(Q);

B, GMOBEIZOWTDdat 7 7 A VIZRO LI 2% D 9.
data_knapsack.dat

F v Ty 7 DR E=65;
i O il fiti=
[T —k —1120
KAD Xy FKR FIVI130
[N+ 180

[H A 1100

[BIZE Y1250
[7$>1185;

A O A =

SIMPLE flz&s

MRS NTT FT—FHIEVRT I



32 £E28 FIBOEN
[T —k—]10

RKAD Xy MR MVI12

NFF17

[hACT9

[BIZEDI21

[/¥>]16;

RIS, TOBETIE [FI—b =253 &\ ) X ) ICHEREDFFIBRDY [F U 2 < b Foia
LZENTEFELA FRTIE, ZFRWIZOVTFy 7Hy ZICHORAL I LN TE L0 12T
Ewn EWCTBEEDEICHRBETLEID. BB, ZOHKREZMZAE0-1Fy 7y 7HEE

9z
WO BRI 722 0-1 BBGTIRTEIC 2 D £3. SIMPLE Tl, 0-1EKTHLEVIHIBEESEZMILIITH =
ENTEET. BAAMICIE, EIEFENHLEE7 SIMPLE EF VHTEMABES LTWA S %

IntegerVariable count(name="75® AT %", index=i, type=binary);

ETBHEZTTY. 61T, TOESHOLEERDEY ) BMEIZ 001 LErkwEw) 2 EHWLH%k
729, Fiid o UL EFEE®O AT L VI K [count[i]>=0;] LT H2LES L LD Y. Do
HIZDOWTET N T 7 A VXWX /- (knapsack3.smp Z#) [ C, Numerical Optimizer THT & &
5 &,

HORCMEE [ BIZED "1=1
HOAGMEB " A TI=1

O ALEE [N S F =1
AR 8 =1

oA EE [T —k —"]=0
DAL ["WKAD Ry FKR P br]=1
[+ = [i]

Ha i fii=745

EVIHFRPEON, Ha—e—LDAomlzEiORALERWE W) FERDbR) I

|26 ELULE

HULZOHGEEOHEL LOEBIEEITHETL2IAMPEZLN TS DELET. &
DI, ZTHOUDEFKZENN—F 5 L) ITHIREOHED, LI EG LR, TOBIr»53 AT
RE/MIT B L) BESEABERE Y. WHPICEEBEREA Y V2 =) Y IMEE DY £
T, ZBEAWENEOLES, UDKFEZRIIOWTHBIEOBSEETHIN—THLILZHFLTVE
T. ZOZLICEELT, HEEOBSEATHIN—THI LEHFILVEA, BATEIMEL I
n, BEXOREHER IR ESTWET.

SIMPLE fllES BB NTT -8B T L
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m #zE

HHEFEEZA B, C D E F, GOTODLY) 7D LT CERMEDRERELZIBD B0,
BOEBABRHTAIEICAD F L. COBHICIZEGEROBEMIZ 10 AT, FADEETX LT
V7BXOERZEZEBELZBIZAIE I A MIKOED I H I sTHET.

fx#E BECEFRETI VU7 X b

kW A B, C 200
K A D F 280
=% B, E 175
Hi C, D, E, F, G 560
0 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

COME, AL VIARNTTOOIY PERTCICEETL7-DICRH#ELTHATHLERVTL &
AN 722, EEWREZY 7T O—EOAREKEET S (B FHEICB £ D OARKIET L) T LT
X0yt LIET.

COBIEOERIZ, KEMEICOWT HHT5] LA MRHLEW] Lw)yRkEEKBITE
2b0ERDFET. LoT, TITRABEME I LEMTIHEGR L ALEZVEEIZ NS
£ BB x gy EHEALT T

CoORE, HMBBIIEDXIIZEKTIEDNTELTLEI . 7, EELZEICERIL»S TR
FeEHLIT. EREZRALESE (g = 1 O%E) KI3200 03 A 3020 5. —7, /A
Lo 7286 (g = 0 OE) EEBICOWTITL 2R M0 ) FHA. SRz 2L, P
MoZIAARHKOTHELLEN)ZEICEDET. LoT, BIILEALLEREHC2O085%
LD e, IOV TIRERITIE 200x; DIA P ho/c b KB TEET. MoOBMHEIHL
THAMRICEROIA N2 KL, TORMENS LERIChDPo/BaRAMERYET. ZoRITR
NS, MBS B LIk B HINEE T

H#IGICOVWTIE, [T 72T AMERESNTYS] Lv) EfaNTRITL 28124
9. BIZIE )T AOHEERE - K - LR 1AM ERHT A 2 L ThRFRT L
BTEFEYT. ZOTLERNTETE xpp+xpp tagp 21 ERDET. MBOTY 7IZOWTH AR
EZBHIETHIMEMEZRATEIY

DloZ s, ZopEIE -1 BEGEIEFEE L TRO L9 128 LTS 5.

SIMPLE fllES BB NTT -8B T L



34 % 2 E {;“%@uﬂﬁ
0-1 ZH
x{i}_?&* x%,k, xﬁﬁg, xEEl'—]—" x‘?fﬁlﬂ’ Xﬁ}%, x[J_IZK’ X|_|_|;H, %’@é%ﬁ%‘ Olf\ ?ﬂé)ﬂj‘éﬁf‘r 1, Jﬁéﬁﬁ L&‘/‘H# 0
X bk X35k 2B

BrE% (&/IvVLb)
200245 +280xg 4 + 175x 545 + 560Xy +205x5; + A2 T A~ DIR/ME
245)61;}3% + 80)6”_]2& + ]95)(._[_,@L + 265)64\% + ]9OX§§§§

Hll#Y

X + Xgng + Xy > 1 I T ATEETRICTS
Xgete + X + X + X = 1 L) 7 B CTHEWREIZY 5
X + Xpppep + Xopgg + Xppp = 1 ) 7 C THOEMHREICT 5
Xgak + X + X + Xk 2 1 L7 D CTHETRIZTS
X + Xpep + X > 1 L) 7 E CEERRIZTS
Xga + Xpp + Xgean + X + X > 1 T) 7 F CRLENREICT A
Xpgep + Xoprpy + Xk + Xgse > 1 I 7 G CHEWEEICT A

COERAL L 72RO WTFD T F SIMPLE TRl § A5 RO X HIZH D T

coverl.smp

/IEBDEF

IntegerVariable x_sato(name="fE£JE",type=binary);
IntegerVariable x_suzuki(name="#3/K",type=binary);
IntegerVariable x takahashl(name—“F%ﬁg",type=binary);
IntegerVariable x_tanaka(name="Equ",type=binary);
IntegerVariable x_watanabe(name="{¥31",type=binary);
IntegerVariable x_ito(name="fﬂE%",type=binary);
IntegerVariable x_yamamoto(name=”ﬂjj§",type=binary);
IntegerVariable x_nakamura(name="qj$T",type=binary);
IntegerVariable X_kobayashi(name=“d\$$”,type=binary);
IntegerVariable x_saito(name="F77/f§",type=binary);

// BB DR e

Objective total_cost(type=minimize) ;
total_cost=200%x_sato+280*x_suzuki+175%x_takahashi+560*x_tanaka+
205*x_watanabe+245%x_ito+80*x_yamamoto+195%x_nakamura+
265*x_kobayashi+190*x_saito;

/78T T 1 ABLERLE S 5

x_sato+x_suzuki+x_watanabe>=1;

SIMPLE fllES BB NTT -8B T L
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x_sato+x_takahashi+x_ito+x_saito>=1;
x_sato+x_tanaka+x_nakamura+x_kobayashi>=1;
x_suzuki+x_tanaka+x_ito+x_yamamoto>=1;
x_takahashi+x_tanaka+x_saito>=1;
x_suzuki+x_tanaka+x_watanabe+x_ito+x_kobayashi>=1;
x_tanaka+x_nakamura+x_kobayashi+x_saito>=1;
//RIE LR Z N9 5

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();

CORBERTHN»Z LI, COFTEFTTLEBENIRETTLIHANTLID ) FEA. D7D,
PUHC B ) ICERIb LR 2 RET S LI L ET.

Wiy 74y 7 BEOR LR [BEHEOEEG] BLY [Z) 7To4HEE] LwIilatEA
LEd. T/, KEMEOIA MIERE L2552 5Z8ICLET

X502, HREHICOWTHIRELEY. M2 U7 AT AUERESIRTYS v #ll
Gt Xpee + Xppg + X = 1IEOWTIE, I 0BHEDEET S L

1)61&-5% + 1x§/‘ﬁ7k + OX%% + Oxl:H'T‘ + 1X:f§;ﬂ + OX{J}}% + OxLLMi + Oxmﬁ + Ox/J\ﬂ( + 0X§E§ >1

{

LRBTETY. 22T, ZORDFLEBIZOVTVARE0 2131 208058 LTHAD
CEICLET. F oM OVWTHRMKICEREEALT Y. $5L, £ TS 518
FMEETH PR TEALTE T, TORRE, SIMPLE Tld—#MAETORABTHIETE, &
DHORPYRTVHDIZRD) FT.

Dbk Eziml, MALSEBREIUTOLICR) 5.

%4

Man = ERE, $5K, Bk, v, P00, T, 1A B o
HPAT, ZNER, F R

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

SIMPLE fllES 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

ZN%& SIMPLE Citik 34 &, IRDIHIZHVFET. B, HHEMFIIOVWTET—7 774 VD

WHEZ D LK) 7S LTHBRICAER S T T,

cover2.smp

/ERMEREB IO TREDES
Set Man;

Element i(set=Man);

Set Area;

Element j(set=Area);
11789 A =5 B L OEROHE

Parameter cost(name="JI A M" index=i);
IntegerVariable x(name="$% /", index=1 ,type=binary) ;
/AR BRAMET B

Objective total_cost (name="#&I & pn ,type=minimize) ;
total_cost=sum(cost[i]*x[i],i);

/15T TICRET

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

/13RI URERZ R T %

solve();

x.val.print(Q);

total_cost.val.print();

Parameter deliver(name="Pl3EW HEL ) 7", index=(i,j));

FATSH LB, ROBZETREZY) 72 KT csv 7714V

SIMPLE flz&s

(areadata_cover2.csv) & I A M &K T

MRS NTT FT—FHIEVRT I
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dat 7 7 4 )V (costdata_cover2.dat) 52 F7.

areadata_cover2.csv costdata_cover2.dat
BlyEvw e~ 7 ,A,B,C,D,E,F,G IR b=
/7 ,1,1,1,0,0,0,0 [ 71200
#i7,1,0,0,1,0,1,0 (#1280
18 ,0,1,0,0,1,0,0 [(EfG1175
H,0,0,1,1,1,1,1 [HH1560
¥%314,1,0,0,0,0,1,0 (341205
f#1#%,0,1,0,1,0,1,0 (k1245
114,0,0,0,1,0,0,0 [liA180
H4),0,0,1,0,0,0,1 (1195
/IN#K,0,0,1,0,0,1,1 /K1 265
#1,0,1,0,0,1,0,1 [F#1190;

COETNI 7 ANVEEFTEIELZ LX), k- Dk - FEO3IANEZHRHATALEERL, 20
HEORIAMIOES5 THDHEV)Z LW FT

Z Z°C, Numerical Optimizer DfFEIZOVWTHALABRTE E 7. SN OFE TIERERLEZ Hw
Kz LE L7z, —HT, 0-1 BEGHHBEOL G 1B PIHEE TS % wesp Z HHVIEPHEZ KD B 2
EDTEET. wesp # HOWBORPIRZ KD 72 WIEA121E, SIMPLE €7 )V HI O solve(); & D #iflS

options.method="wcsp";

ERBRL 9. &b, wesp ZMOALEITIIR TRIFICHT A EBEZ W OPRETH I LD TEE
¥ BIZIE, wesp KT I BHET LK T LWL EIZIE, E7V7 74012

options.maxtim=1;

LRl LEF. FELWZ &2 & F L CTld Numerical Optimizer/SIMPLE ¥ =2 7 V2 S# (2L TL 72
S,

IR, SO3NERHALESES, ©U 7 BIE3ALIHUTHEICR->TWET. ZOLHI BTy 7%
HERnEE, I [1202) 7135 1) L1 ATHY TS LwIydiliflzmiThblEN L)
WC%BTL XA, ZhFHIF ED SIMPLE €7V O#l# 4t [sun(deliver[i,j]1*x[i],1)>=1; |
% [sum(deliver[i,jl*x[i],i)==1;] &3 H I L TRIHTXFT. (coverd.smpZM) FI735L, &
Al PHERHATAERL, CORADORIZAMI650 THIEVIHREMESNTET.

2.7 B2

ZOEITIX, AMZ S5 7%b Il LT —FETHLEAY NI =2 BT HERNZMES—D
ThAHRREMEZIY FIFEd. mAREEE X, v b7 —2 ETHEA (Source) 75 (Sink)

SIMPLE fllES BB NTT -8B T L
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38 F28 BlIEDRA

i

FTHTENTELEDORANMAZ KD LM TY. 72720, KBTI EHRTEZmD LRA
HGzoMTwnEd. 512, [ EREUNDFIZONTIE, [HRALTL 2&ELHEL TV RE
F—ET 2] L) Btk (RAFAL] EEWET) PR LOLEPH Y . mARMER, BkR
WEDGE % ETISHAWETY

W IR

HHMFEL, XHNZHL2EB T TRELIDERZ YTOLA T VIZHOTWET. Zo
TOMOE I, WHILPOLLA T Y ETEETLHICWO2olEZRHLTWEY. £
72, 2200ME DT HISERLZ/NEHORO LR (kg) PROEFOEY IZkFTF>T0ET. &
DRy, BB TIPSOV AT N1 HICWOLZEDTEL/NERIRK T kg TL & ). 7272
L, FHREEMOM N2 SERE SN TE MRS TROMMIZEXT 230 LET

5 8

FEEBELT, Ay bT—27 ETHE XWTOBEBTY) 2085 (YHOLANSY) ~N1H
T B/ EROR (5% [RE%RE] LIP0EY) &I Lk a2/ hERhoRz &L
¥9. 2995 L, HWBIRIIAH RExke] BHE2) 7.

WIS, FIREMFICOVWTEZTT. 9, 2 AHOERREIIOVTIE, ADERHFST, T2
BIZHEZH5NTWD ERZEBR TE% 550w EWw) fEHEILETT. ToZ Lid, ETRERE
LTHRITEFT. 51T, LRI L TRRARPRZLL TW R LE H ) £9. 72720, Eh
THHZOWTIE, ZHEAOEREOHIHRELRRE —HTLHE )T IRV ET. /2, LA
F oV TIE, FHED S ORROMRE SR E —R L 2T E %) FEA

DEozEns, ZoBEIRO L) ICERETE T,

8

total i 16 B

Sxa B T80 5 A Hiri~ D% &
fx B T8 5 B Hri A~ D ik
fac A RIS C A D% E

Jac B #1517 5 C MmOk i
Vi) B #5725 D Hb A Dk R

fey CHENLL AT Dk
for DHENS LA b T Y ADHE R

SIMPLE fllES BB NTT -8B T L
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B (&RX1b)

total LS TRE T

Bt

total = fxa + fxp B T35 C Ok =

Jxa = fac A Hi T OBk RARHI

Jxs = fec + fp B #b 51 T Dk i PR A7 HI

fac + fsc = fey C 13 C Dk 5 PrAFHI

Jep = fpy D Hli 3 T O i % & PR AT I

fev + foy = total LA S v TolfikE

0<fxa<4 B THh 5 A Hi i~ Ofg%EO F TR
0<fxp<6 B TH 5 B #i i~ Ok TR
0< fac<5 A M5 CHb A D% RO L TR

0< fpe<4 B H#ipiA 5 C DRk REO TR
0<fpp<3 B M miZ» 5 D A O ik o E TR
0<fer<38 CHIEPH LA T Y~k TR
0<fpyr<5 DHEAH VAT UADfHEED ETHR

I % SIMPLE Ttk 5 EUTOLHICH D) 9.

maxflowl.smp

/I1EBDES
Variable total(name="HLp T30 56 L A T Uy ~\OREHERE");
Variable f_XA(name="#LRr T35 5 it A ~DHiEE") ;
Variable f_XB(name="H#L 137 &M B Dk E") ;
Variable f_AC(name="Hiri A 2> HHL Ll C NDHERE") ;
Variable f_BC(name="H:i B 7> HHIEL ¢ ~NDHER") ;
Variable f_BD(name="#i}5 B %> H M D ~DERE") ;
Variable f_CY(name="Hific 25 L A N T Uy ~\DiijkE");
Variable f_DY(name="MifiD 225 L A b T U \Diijkm");

/ /% DR KRAL
Objective obj(name="#¥; TH;H 6L A b T U~k E (HWBEED ", type=maximize) ;
obj=total;
/7% Hu 3T O % R
total==f_XA+f_ XB;
£ XA==f AC;
f_XB==f BC+f_BD;

f_AC+f_BC==f _CYV;

SIMPLE fllES BB NTT -8B T L
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f_BD==f_DY;
f_CY+f_DY==total;
/7R A B R
0<=f_XA<=4;

0<=f XB<=6;
0<=f_AC<=5;
0<=f_BC<=4;
0<=f_BD<=3;
0<=f_CY<=8;
0<=f_DY<=5;
/1R TR )9 %
solve();
f_XA.val.print();
f_XB.val.print();
f_AC.val.print();
f_BC.val.print();
f_BD.val.print();
f_CY.val.print();
f_DY.val.print();

total.val.print();

>

% 2 E ﬁ“s 0)“1:1

i

CDEFINVT 7 ANEETEESL L,

B T 55720 O MR A N OHf % =4

B0 T 55 O Hu i B O Hfi % =6

HET A 2> HHLET ¢ D% =4

Hu B A S ML ¢ O =3, 24901
i B A 5 M D N D HE R =2. 75099
WRH DL LAMT U \OlikiE=7.24901
WD AL AMT AL RE=2.75099
RTINS LA T U ORHi%RE=10

LWV FIRPEN, 1 HICHEK 10kg /NEREZMDL ZEHNTELEVIRREHRETEET.

ZZT, SIMPLE TORBIZOWT, L DHELBICHEEHEL TV ZEIZLET. €040,
TOEGLVIBMSEEALTY. T4, 2 HMOBRED LREZ EHE LTS5 252 8
WCLET. 758, BRIV TIEHKRDOLHICHEETIENTEET

&4
City = {A,B,C,D, X, Y}

SIMPLE flz&s

il oG

MRS NTT FT—FHIEVRT I
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8
total L ITRES =Y
fij»i € City, j € City i 205§ NO %

B (RX1L)

total R
EH
upperij,i € City, j € City BB DR I
GEPES S
total = Z ) B T R b
jeCity

Z fix = Z Jij» Yk € City\[X, Y} MR T O W3% & O EAER]

i J

> fiv = total LA b v Tk
ieCity

b, SIMPLE TOFRMRIZKD LI b DIZH ) T4

maxflow2.smp

/IR OREDES

Set City;

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

/IERBOES

Variable total(name="#¥} T 6L A b T U ~OfBH%RE");

i

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

/72 R OWREDO L2 NG X -5 E LTHE
Parameter upper (name="Hi%®= ® LR", index=(i,j));
/ /% DR KA

Objective obj(name="#43 THiH L A b T y~Okil%E (HIBE) ", type=maximize) ;
obj=total;

// %M 1T OBk i

total==sum(£["X",31,j);

sum(f [k, j],j)==sum(£[j,k],j) , k!="X" k!="Y";

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

/ /B B b BRI

0<=f[i, jl<=upperli,j];

//RIELCIHRZ T %

SIMPLE fllES BB NTT -8B T L
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solve();

total.val.print();

%B, FEABHICERD sy 774 NVES 2 TT

upperdata_maxflow2.csv

fk®Eo L ,A,B,C,D,X,Y
4,0,0,5,0,0,0
B,0,0,4,3,0,0
€,0,0,0,0,0,8
D,0,0,0,0,0,5
X,4,6,0,0,0,0

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

2.7.1 Vector/Matrix Z{#R ULz SIMPLE )L

Z 2T, Vector/Matrix 7 7 ADfLik # o 72T V2N LET.
COEFNTIE, 79 708RETHIZFHL 7.
K757 G(V,E) DERATHI &1k, ROLIICEZRESNTT.

B & EHTY
TEHEEAV={v,...,v,) EAINBEEE={er,...,en) SR DBHINT T 7 GV,E) I LT,

THE v 25 e DIGHTHAHE X =1,
JHRE v B e DMETHDLEE i, =1,
A iye =0

ER B nxmATH 1G,,) &, BN 57 G(V,E) DEGATH E VW,

RARREETIE, & v b7 — 27 O SRR 38 flow X MR T2KDEEEZ F5. 34 flow
Ol EO LRIE, Mook aEo FIROBAE LE 7.

flow

M7 57 OEHATI " 1, {FAOWMFERZRTETHRZ bV E x, £BOMERO FRREZ K50
LT HXRT7 Mk upper L BL L,

SIMPLE fllES BB NTT -8B T L
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max  Xgjow
s.t Ix =0,
x < upper,

x>0

EV ) BIEETRE IR A TR E T
ERALIZOVWTERUTO L IZEXHL T .

&4&

City ={A,B,C,D,X, Y} Tk 4y

Edge = {el,e2,¢e3, e4,¢5, €6, ¢, flow) BOESE

=8

X.,e € Edge £ BOEHEE

EH

I(v,e),v € City,e € Edge ety

upper,,e € Edge FL Ok D LR

BrE% (RX1L)

xflow {nﬁﬁﬁﬁi
HlHZ 4

Ix=0 i 2% 2 O PRAFHI
x < upper Kk o 1R
x>0 Kk O TR

ZhIZE D, SIMPLE TORMBIZKRDO L HIZHD T,

maxflow3.smp

Set City, Edge;

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

Matrix I((v,e));

Vector Upper(e);

Variable xvar(index=e);

Vector x(e);

xle] = xvarlel; // X7 bV x (2B xvar ZiEdATL

SIMPLE fllES BB NTT -8B T L
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i

Objective total(type=maximize);

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

x <= Upper;

options.method="simplex";

solve();

FITHRED csv 77 A NVIZLLTOZ2E %) T4,

I_maxflow3.csv upperdata_maxflow3.csv
I,el,e2,e3,e4,e5,e6,e7,flow e,Upper
A,-1,0,1,0,0,0,0,0 el,4
B,0,-1,0,1,1,0,0,0 e2,6
c,0,0,-1,-1,0,1,0,0 e3,5
D0,0,0,0,0,-1,0,1,0 e4,4
X,1,1,0,0,0,0,0,-1 e5,3
Y¥,0,0,0,0,0,-1,-1,1 e6,8

e7,5
flow,35

2.7.2 =Ny b=

WARVEMEZR, BIEEHMEO — R ICERAL L2 L 2FH LT, ZORNMETH S, wPhH Y
N#E% SIMPLE Ttk LTAFT L & 9.

WRVERTEOHIKIN Ix =0, x <upper \ZK 3 2B E# %, ThZhy L LET.
E4 7:, %ﬁ(ﬁf’ﬂ%a) H Egﬁgiﬁ X flow 13,

Aflow = 1L,
a,=0,e # flow

THAHEI BRI MarxlvwCTa-x LERFTIENTEET.
Lo TR/ > FETEZ,
min upper-z(=0-y +upper - z)
st I'y+z>a,
z20.
DEIEHABTHIENTEET.

SIMPLE fllES BB NTT -8B T L
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ERLIZOWTIE, ROXH IR 9.

&4

City ={A,B,C,D, X, Y} T OEE

Edge = {el,e2,¢3,e4,e5,e6, €7, flow) BOHESE

zH

Y,V (S City

Ze,e € Edge

EH

I(v,e),v € City,e € Edge kAT

upper,,e € Edge FLOig% RO R

a. = 0(e # flow),agioy =1

HEIB% (&/Mb)

upper -z By MEE

BRSO 3Es

Ty+z>a Bl 5

z2>0 AN SRR 5 A& ¥ 0 DLk

&Y, SIMPLE OftibiZikD X 924 5

mincut.smp

Set City, Edge;

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

Matrix I((v,e));

Vector Upper(e);

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

Vector y(v), z(e);

yIvl = yvarlvl; // X7 MV y IZEE yvar ZiEoATL
zle]l = zvarlel; // N7 bV z 2B zvar Z DAL

Objective cut(name="7 v M OFeE" ,type=minimize) ;

cut = inprod(Upper,z);

SIMPLE fllES BB NTT -8B T L
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i

Vector a(e);
a = zeros(Edge);

al["flow"] = 1;

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

z >= zeros(Edge) ;

options.method="simplex";

solve();

cut.val.print();

ANTF—=%1%, KKMEEFRLTTY.
CDEFNT 7 ANBETTHE,

71y M OFRE=10

EV)FIRPEN, RIRHELE CHMBEBOELZRLZ TSI

| 28 I LR

A ORKEHEETIE, DNEROBWEEZFN Ay T =2 IZHNEEEZTEL72FELEH L
ISt CTRBALEITVE Lz, S0, NERETERET SIS BB L EOMA IR M R
EZELTWERATLE $4, BHTHELS 1 BT 2/ hERORNRE > TwD L) 2sE
IO S TR b 24T ) LENDH D T3

RFofcmEry M= ECHEPOKEETHRTBICO22EM (IA M) 2RAMILED &
WO MO Z L ERABERAEMEL W E T, 2B, RARMED & & LFERC, AT 5
VERDY FT. F72, [T oom] 251 THIHEIITR/NEHEE I, h—Fr—av
VAT ATON— MERRPFEORBENL EIIHENTWET.

B %iE

HHEFEL XWOBB T CHEELNEREYTOLAMNT Y ET1IHIZ kgD TWET
OB, ATOROXHIZ, BHTEPSLA NS Y ETRRETL2HEICW L Oh0MBZEH LT
WEF. 72, 200N OBT 1 HIZENRSL/NERORED FR (kg) 2RO FOLHIZRE -
TWET. 51T, 220MHOMT/IEN%E kg Wik T 2BICAETORIIEPN TV EHHH
PDET. CoLE, IERE SkgBEH TS LA NT UANEET BERICH D B BE IR
KBTLEID. 72720, KR IIMOH A Sk SN TE /N & & THOHTIZH % T 5
boLLET.

SIMPLE fllES BB NTT -8B T L
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¥IXTT Bkt kg H7-VDER

BBTHX A 250 s

BRTH X B 200 (B——

A C 270 4 N

B C 300 4 C)
B D 220

C LZFZYY 190 6 5

D LARZ VY 170 (B) 3

ERALIZOWT, FIfi R KRIEOK & O#vid

o WL (MiEiOBIETO total & \V9HZEH) 238 IR E > TV 5.

o HIWBEBSREH OR/MUIZE D > TV 5.
D2HTY. TO21PIHIOWTIE, HIFiOFEE R CeMbe %0 3O TUREIZE L THiH %
BEIZLTL 28w, B, BEHEEHEREL— MIOWT [IER IkgH 20 OFM] & [#EL
7ehER DR OEROBAE L TROLNET.

PDEoZ ks, ZoBREITKRO L) ICERETEX 7.

T

Sxa R T 5 A H A~ Ok &
Sxs R TY0 5 B # Dk E
fac A M5 C A OBk &

Jae B Hixi2 5 C Hu i~ Dk

/8D B #5525 D H A\ Ok E

fey CHIEAD LA NT v ADifi%E
for DML LA NT U A\DifikE

BREE# (R/I\b)
ZSOfXA + ZOOfXB + 27ofAC + 300f3c + 220fBD + ﬂ%:%ﬁﬁ
190 fcy + 170 fpy

lESE 383

8= fxa+ fxp BB T8 C Ok

fra = fac A 35T Ok R O PRAFH
fxe = fac + fap B b /5 T Dk i O PRAFHI
Jac + fec = Jer C 2T Ok O R
Jep = foy D Hb55T D i v 5 O PRAEH
fey + foy =8 LA T ¥ TOl% R

SIMPLE fllES BB NTT -8B T L
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0<fxa<4
0<fxp<6
0< fac <5
0< foc <4
0< fop<3
0< fer<8
0<fpr<5

FE28 flE

i

BB THH 5 A A O#%EREO TR
OB TH 5 B MOk o TR
A MRS CHITANDEFEED TR
B #5205 CHEADHERER O F TR
B #5225 D #HAA~NOH%ED E TR
CHENAS LA NS YOk RED TR

DHENS VAT U ~OliEED E TR

0)“1:1

=

ZDFER % SIMPLE Titih 975 ELFDOLH IR ) F5.

mincostl.smp

/1ERBOEE

/1FE O e/ME

170%f_DY;
/BT O ERE
8==f XA+f_ XB;
f_XA==f AC;
f_XB==f_ BC+f_BD;
f_AC+f_BC==f_CY;
f_BD==f_DY;

f CY+f DY==8;

/ /BT S BT RETRY
0<=f_XA<=4;
0<=f_XB<=6;
0<=f_AC<=5;
0<=f_BC<=4;
0<=f_BD<=3;
0<=f_CY<=8;

0<=f_DY<=5;

SIMPLE flz&s

Variable f_XA(name="#4%} T.357> & il A ~ D% ;
Variable f_XB(name="#U T35 5 M B ~DEE") ;
Variable f_AC(name="Hi) & 7> HHIE ¢ ~DERE") ;
Variable f_BC(name="#i}7 B 7> HHIE ¢ ~NDjEE") ;
Variable f_BD(name="H:i B 75 Hi M D ~NDHiEE") ;
Variable f_CY(name="H#i}iCc2*H L A N7 U \OfikaE");
Variable f_DY(name="HiD 5L A M T U ~\OiiikE");

Objective totalcost (name="#&%¢ /il » ,type=minimize) ;

totalcost=250*f_XA+200%f XB+270%f_ AC+300%f_ BC+220%f_BD+190*f_CY+

MRS NTT FT—FHIEVRT I
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/7RI L TR TS %
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();

ZODETNVEFETIELE,

B T35 5 M A ~ DB
B0 T 550 O H it B OB
Hb 5T A S Hb L C Dk
b5 B A S Hb L C N Dk
ﬂﬁB#%ﬂﬁD«@%%E%
HWiic2H LA NI I N\OHiEE=5
Wiip 25 LA T I N\OERE=3
# % F=5260

I m M [
M m

EV)FIRPEN, RHREMEETEET.

LIAT, ZOFFORBTRIABHTOBDL VEEIISHT A2 LAWETT. 22T, #Hiliok
HEVIMEZBAL, BDELTF—F2ERE LTHEAS525 X123 52 & CREBLZFBEIC
SFLTHIBHLRTVEICLETS. 9, Coh#tTEftz LABTLROEIICEDET. &
B, REFEAIZOWTIE [MboME2 5 OkEOH] & Lo BEANOEREEOH ] OEDTFT—4 %
MBS 5.2 2R A D T L2, bAAIL, TOMEPAOHMEG T, IEOHMEAL AN &,
ZLTCODQMEDSMBEV) Z L2 9.

&4

City = {A,B,C,D, X, Y} #HiDEE

8

fij»i € City, j € City i 205§ N D%

T

upper;j,i € City, j € City i 5 j D% EO R

cost;;, i € City, j € City iP5 NOEGEDBRNI D5 /NER 1kg 720

DEH]

SIMPLE fllES BB NTT -8B T L
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i

supply;,i € City i TOWMARLITRERDZE

BrE% (&/IVL)

Z Z costjj - ﬁj fxﬁ%ﬂg

JjeCity ieCity

FlFI

Z fix — Z fij = supplyy, Yk € City FH S ToEE

ieCity JjeCity

0 < fij < upper;;, Vi, j € City iD5 jANOEEED LTI

COERLE LE L7 % SIMPLE Titlh A L RO X I 5.

mincost2.smp

/T ORGEDES
Set City;

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

1RO E

Variable f(name="§@i§£§",index=(i,j));

/8T A=Y DES
Parameter upper (name="1f %= D FR", index=(i 23005
Parameter cost(name="HF3%% " ,index=(i,j));

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

/1¥B O /AME
Objective total_cost (name="#a% ,type=minimize) ;

total_cost=sum(cost[i,jl*f[i,j], (i,3));

/ /%R T OB % R
sum(f [i,k],1i)-sum(f [k, j],j)==supply(k];

/ /8RBT A T BRI
0<=f[i,jl<=upperl(i,jl;

J/RIBLUCTRREE T 5

solve();

total_cost.val.print();

SIMPLE fllES BB NTT -8B T L
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B, FETHRIC

upperdata_mincost2.csv

51

FRD2DOD csv 7 7ANVE1DODdat 774NV 252 9.

costdata_mincost2.csv

%o R, A,B,C,D,X,Y
4,0,0,5,0,0,0
B,0,0,4,3,0,0
€,0,0,0,0,0,8
D,0,0,0,0,0,5
X,4,6,0,0,0,0
Y,0,0,0,0,0,0

kM ,A,8,C,D,X,Y
A,0,0,270,0,0,0
B,0,0,300,220,0,0
€,0,0,0,0,0,190
D,0,0,0,0,0,170
X,250,200,0,0,0,0
Y,0,0,0,0,0, O

supply_mincost2.dat

supply=
[AJO
[B]O
[clo
[plo
[x]-8
[Y18;

29 EELGL

LHF TRRCELRAREERPR/NEHRMETIE, Ay b= L2 1HEEOLO LN TWw
FHATL. L, HEMRTEAY PT—27 EZEBEOLONHNDL LN r—AD I HD
FT5. ZMMERMEE BEONWE ZNENBEEIORET TMRETLEVIHIGAEICHH SN SLH

BT, BEZELZOPHETIRHEINRTHET.

m BIE

WL 2orolEXBHLTWET. F72,

HiZ1 HIZOE®RENSSTL & 9 A

SIMPLE flz&s

HHEFEZ, XWOBEB TG LSV HONE YO VEE T HIC
9. 3512, MUK I TRELL) EAHOINERZ ZTTo) EAREET1 HIZ 13kg D
TVET. ZOE, TORDLHIZ, BERIHE»SNVE, EHIHE»S) EART TH%ET 5
2ODMBOBT 1 HIERL XY HOMNEREH &
AHOINEROEFTRERD LR (kg) BSROBTFOLH)ICHRTE>TVET. S5, 200D
TN HDONERR D EAM DN % 1kg Bk § IS T ORISHEPN TV L2 OE 0500
DNEd. CZoLE NUVHONERE) EARHONER RO LR

8kg MO T W

wZTHND BB B

MRS NTT FT—FHIEVRT I
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i

D@
N A
AN

$aX T L pe NCROPNEBROBEE 5 EARDNEROEXE

WHTHX A 12 11
B]WHITHX B 10 12
A C 4 5
A NUBY 1 -
B A 6 7
B C 11 9
C NUVRY 9 -
C YEARZ - 5

9, Kk — MIOWTH Y HONER OfikERE L ) EARO/NROmFEEIERE LT
TTY. 72720, ) EARISVHONERZERE L2 ) XV RIZ) EAHO/NNER ZE L) T
5ZLEHNFEADT, TALITHIETA2EMIZITEEFT LAV LIZLET

wIZ, HWEEIZ OV TR EARMEOR ERIKICEZ 22 EI2h 0 3. 22720, SV
INERY L D EARONER Tk 3 A P AR B RUICIIERSLETT

BB, WS EZEZTT. kL — MIOWTIRMEICH B & 5128y o/ ER Ok
wE ) EAMONEROEEROMA ERZBZ 2w e v ) fIREAPLETT. T2, RN
W E RIS LA T2 720 EPH D 5. oI, [[IH%ET2E] Ew) 2 Liddy
ZERADTERIZOWTIATIKALETT.

Dbk ers, kO IZERMMETE 7.

8

PWheaty,, UWheatya BT 5 A A~ OB RE
PWheatyg, UWheaty B T 570 5 B M~ Ok &
PWheatsc, UWheatsc AHED S CHEANDE %R
PWheaty A HiE D 5%V BAD R
PWheatgs, UWheatg, B im0 5 A Hb A D% R
PWheatpc, UWheatpe B A5 C Him A Dk
PWheatcy C HLE A 523 v B DBk
UWheatcy CHIEN DI EARNDf %R

SIMPLE fllES BB NTT -8B T L
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BREEH (&/IME)

12PWheatx + 10PWheatyp + 4PWheatac + i % 7
11PWheatsy + 6PWheatgy + 11PWheatpc +

9PWheatcy + 11UWheatxs + 12UWheatxp +

SUWheatsc + TUWheatgy + QU Wheatpe +

SUWheatcz
LSk
PWheatxs + UWheatys < 15, Kk — b O REO FREZEZ 2w

PWheatyg + UWheatyp < 12,

PWheatsc + UWheatsc < 18, PWheat,y < 3,

PWheatgy + UWheatgs < 3,

PWheatge + UWheatge < 10, PWheatcy < 10,

UWheatcz < 15

PWheatx + PWheatyp = 8, 2NV HONERCBS B PR A7HI
PWheatsc + PWheatyy = PWheatxs + PWheatpy,

PWheatgs + PWheatgc = PWheatyg,

PWheatcy = PWheatsc + PWheatpc,

8 = PWheatny + PWheatcy

UWheatxs + UWheatxp = 13, 9 EAM ORI % BRAFHI
UWheatsc + UWheatyy = UWheatx, + UWheatp,,

UWheatgs + UWheatgc = UWheatxp,

UWheatcz = UWheatsc + UWheatpc,

13 = UWheatcz

PWheatxs > 0, PWheatxg > 0, PWheatsc > 0, Rk IC BT A IEAHIRY
PWheatpy > 0, PWheatgy > 0, PWheatgc > 0,

PWheatcy > 0, UWheaty, > 0, UWheatxg > 0,

UWheatsc = 0, UWheatgs > 0, UWheatge > 0,

UWheatcz > 0

N % SIMPLE Ttk 34 EIRDLH D F5.

multiflowl.smp

/IEBOES
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;

SIMPLE fllES BB NTT -8B T L
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i

//HWBEBOES

Objective total_cost(name="#HiE% ", 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;

/RN — b T L Of%REO R

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;

11732 ORI B ARAER]
PWheat_XA+PWheat_XB==8;
PWheat_AC+PWheat_AY==PWheat_XA+PWheat_BA;
PWheat_BA+PWheat_ BC==PWheat_XB;
PWheat_CY==PWheat_AC+PWheat_BC;
8==PWheat_AY+PWheat CY;

/19 EA DN % RAEH
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;

/1FEEHIR
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;

2T, SIMPLE COtk % X D iDL T ZLIZLET. 207201213, WHoEs
OMEEEAL, SFTSELT—FIIHRTELLICTLI LA TT. T, HxEo LR
e EOBMRN LT — 5 ZHRDL7Z0MBHAD5 25 L) ICLTBEET.

T5E, BRMLICOVTIRKRD L) ICEKHATEFT.

SIMPLE fllES BB NTT -8B T L
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55

&8

City=1{A,B,C,X, Y, Z}

Lok S

8

PWheat;;,i € City, j € City

i 25§Dy O/NER Ok

UWheatij,i € City, j € City

5 jND ) EAHONER Ok

ER

upper;;,i € City, j € City

i 5 j Ok ED LR

PWheat_cost;j, i € City, j € City

1225 j NOEREDBEI D% 73 2 FHO/NER 1kg
Hizh 0B

UWheat_cost;j, i € City, j € City

i 5 jNOEEDOBINI 05 5 & AT O/NER
lkg H72) OEH

PWheat_supply;,i € City

i TON Y HO/NZERY 1kg DFRAR &R O A

UWheat_supply;,i € City

i TOH EAMDNER 1kg DiEAR L TIEED
7

HER% (&/Mb)

Z Z (PWheat_cost;j - PWheat;; +
jCity ieCity
UWheat_cost;j - UWheat;;)

GEPES S

PWheat;; + UWheat;; < upper;;, Vi, j € City

i 5 j Ok ED LR

Z PWheaty, — Z PWheat,; = PWheat_supplyy,
icCity

Vk € City

JjeCity

KM TON Y HONER Ol E

Z UWheaty— Z UWheat; = UWheat_supplyy,
ieCity

Vk € City

JjeCity

KA ETD D EAHDNER DR

0 < PWheat;;,V1i, j € City

23 Y DRy D D IEA Y

0 < UWheat;;,Vi, j € City

9 & A ONER Ok = D I K

SIMPLE Tl $ A L RD L IR, HIFLEDOVIDLVIHRICL-TWAI NS0 1.

multiflow2.smp

/BT DEEDES

Set City;

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

/1ERBOEE

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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i

Variable PWheat (name="/%> [ D/NEWR OWiEEL" , index=(i,3));

Variable UWheat(name="") &AM D/NER Ok EL", index=(i,j));
/13T A —F DEF

Parameter upper(name="$ﬁi§§%09J:B ",index=(i,j));

Parameter PWheat_cost (name="/%> H O/NER OBk B MY, index=(1,3));
Parameter UWheat cost(name="") & AJHD/NEHD miﬁ%%fﬁ",index=(i,j));
Parameter PWheat_supply(name="PWheat_supply",index=k) ;

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

Objective total_cost (name="#2#i% % ", type=minimize) ;
total_cost=sum(PWheat_cost[i, jl*PWheat[i,jl+UWheat_cost[i, jl*UWheat[i,jl,(i,]));
J/EEN— T Ok EO LR

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

/173 D/PNERIZ B % PRArH

sum(PWheat [i,k],i)-sum(PWheat [k, j],j)== PWheat_supply[k];

/19 EADNERZ BT 2 A

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

WE =V LS

PWheat [i,j]1>=0;

UWheat [i,j]1>=0;

B, FEARIIZRD3IDOD sy 774V (Hikmd LR - XY HONEROWREER - 5 EAH
DINER DML ) & 120D dat 7 7 4 )V (PWheat_supply 3 & UF UWheat_supply) %52 F 7.

PWcost_multiflow2.csv upperdata_multiflow2.csv
SO D%, A,B,C,X,Y,2Z ko R, A,B,C,X,Y,2Z
A,0,0,4,0,11,0 A,0,0,18,0,3,0
B,6,0,11,0,0,0 B,3,0,10,0,0,0
c,0,0,0,0,9,0 c¢,0,0,0,0,10,15
X,12,10,0,0,0,0 X,15,12,0,0,0,0
Y,0,0,0,0,0,0 Y,0,0,0,0,0,0
2,0,0,0,0,0,0 2,0,0,0,0,0,0

SIMPLE fllES BB NTT -8B T L



2.10 p XF« 7 UHRE 57

UWcost_multiflow2.csv supplydata_multiflow2.dat

) EAHONER O L, A,B,C,X,Y,Z PWheat_supply=[A]JO [B]O [C]O
4,0,0,5,0,0,0 [X1-8 [Y18 [Z]0;
B,7,0,9,0,0,0 UWheat_supply=[A]JO [B]O [C]O
¢,0,0,0,0,0,5 [Xx]-13 [Y]o [Z]13;

X,11,12,0,0,0,0
Y,0,0,0,0,0,0
z,0,0,0,0,0,0

CDEFNEFAT LIRSS, RBEMA494 1252 L9 ICW%ET 2 LRETH Y, HIZITKOK
DEY N HDONERE ) EAMDNER ZWET 2L LS LD 5hh £
IN Y DN Ok D EAM DN Ok

A / A \
4.107392 107392 10.892608 10-892\‘608 f

m p X5« 7RI

Mifk % EOHEICHE T % &Rl D2 % KD 5 Mk AL E A, #WlEIEZz SIOeHIhTwE
T, EREEMEOTAS, ZOMTp XAF4 7 VHEZ, KOMTpty ¥ —MEEZRY LIFE$
B, KF2— M) TV TREBTIFEEZAHT LM (HGBRIE [FEL] LIF0ET) THYEH
Wi 2 RE T 2 2 LD MR ThbH b e LT

FF, ATATVIEOVTHBELEYT. 274 7 v 3B TFEMD O A RE LT (5%
(g EF0ET) ~OBBHHOBRMEZR/NITLIHDOILETT. ZLT, TOATAT V&K
OLEMEOZLEZRXAT4 T VHEENFTET. 2B, —RICWEEOREOFLELDH 20 ITFENT L
CRLZ)FTOTEMI EORBEHMLR/MNITLI LR 3. T/, Mgkt 1 P cidikl
p BTS2 &9 AT p A7 4 7 VR L IR T

W I

HHEER APPSO FHETO 6 THOTNS 2 00 HICH T/ N— EHELEL) EEZT
WET. oK, WM E CORBEIEEEZR/NNIT 220G EOHICHETAERVTLE D
2 B, FHOAORFETORDLIICHE->TWET. T2, 2HOHBIATORO X 912
oTWEY. 72720, EEHEINTW R W 2 MTTH ORI Mo 28 L7z & & ORmRE
ARALET.

SIMPLE fllES BB NTT -8B T L
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i

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
KIZZ->TLEFVET. 22T, HHilZOWTHHjICEST2HE 1, €9 THEWEAIZ00 25
IR0 1A B x; ZEALET. 4B, x=10RIZEWHiIITS=F2HEL, x =0 DKIZIE
HIELZWwE WS iz LET.

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. SR 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 jiionwTH%z L2 L THRITINOOEAL 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

SIMPLE fllES BB NTT -8B T L
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0-1 ZH

XAA> XAB> XAC> XAD> XAE> XAF> XBA> XBB> XBC> XBD> XBE>»
XBF> XCA> XCB> XCC»> XCD»> XCE> XCF> XDA> XDB> XDC>
XDD> XDE> XDF> XEAs XEB> XEC> XED> XEE> XEF> XFA»

XFB> XFC> XFD> XFE> XFF

BEIRE% (R/IME)

800(7x4p+2xac+13x4p+19x4 5 +17x47)+550(7 xp4 +
8xpc + 6xpp + 12xpE + 10xgr) + 780(2xc4 + 8xcp +
14xcp+20xcE +18xcr) +600(13xps +6xpp+ 14xpc +
Txpg +4xpr)+1020(19xg4 + 12xgp + 20xpc + Txgp +

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

Hl#I =M

XaA + Xpp + Xcc + Xpp + XEg + XpFp = 2

XAA + XAB + XaCc + XAD + XAE + XaF = 1

XA + Xpp + Xpc + Xpp + XBg + XBF = 1

XcA + XcB + Xcc + Xcp + XcE + XcF = 1

XpA + Xp + Xpc + Xpp + Xpg + Xpr = 1

XEA + XEp + XECc + XEp + XEE + XEF = 1

XFA + XpBp + Xpc + Xpp + XFE + XFFp = 1

XAB < XBB, XAC < XcC, XAD < XpD> XAE < XEE,
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

071 Z2EHETLIONERDITVHEHR

ZET DD RKTER

AN X AR B B A

2 I S
VNI P

B ifii& 1 AT IZE o

C & 1 BpT AL s

D i 1 AT IS

E i 1 B@Aricht s
Fifiid 1 f&pricicos
HUE LT A 88T FL

ZOFEREZDF F SIMPLE Titilb 975 L IRDEH 2D 7.

medianl.smp

JIEBDOES

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),

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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i

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) ;
/ /A4 S AERE B HEE D /MU
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*xx_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) ;
/72 BRI H)E S 5
x_AA+x_BB+x_CC+x_DD+x_EE+x_FF==2;
/1 &HRT R 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 LR W IZ AL L e v
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;

LZAT, ZORRBRTT WO 2 725 R PARETH 5% EOHRHTHHNTIEH Y
FHA. FIT, EFVTZ7ANVZIHBZLDIZL TV ZEIZLET. 2020121F, EF—7%
ECEXLIZTNENSH5Z25LEEH) 3. 22Tk, ANDEHBICET AT 27— 7714
WHRB5 252812 LFET. COK, FART7T—FZIHRTED LI ITHHOEAL VI MEZEA

SIMPLE fllES BB NTT -8B T L
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LTHBEFET. 758, BRIV TRDOL)ICHSEEET.

61

&4

City = {A,B,C, D, E, F} T OEE

0-1

xij,i € City, j € City 0FZ1ZEMETLIONE &SN
D0 ETER

EH

distance;j,i € City, j € City #BT 1 A HHER j F TORREE

population;, i € City #Hili o A1

BRIBE% (&/I\b)

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

i€City JjeCity,i#j

lESE S8

Z Xii =2 2 RIS S

ieCity

D" xij=1,Vi€ City KA 1 BT

JjeCity

Xij S x;j, Vi, j € City,i # j HE LT 88T 2B 55

FREoxX% SIMPLE Ttk 45 &, RO X HIZ% Y 3. 743, Numerical Optimizer TDFEFTIKFIC
T OEREORMERNLEREIT =8 7 7 A VPO HEIMIZEEFR L 3. F 72, simple_printf() % H

IS 2T OAZIIRTH L) ICTRLELL.

median2.smp

/1T DOREDES

Set City;

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

[/ A=Y DHEF

Parameter distance(name="2 ZRTII DB, index=(i,j));
Parameter population(name="#i® A", index=i);
/IERDOES

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

Objective total_distance (name="#&%% B i ft » ,type=minimize) ;

total_distance=sum(population[i]*sum(distancel[i,jl*x[i,j],(j,i!=j)),1);

/1 /IR S

SIMPLE fllES BB NTT -8B T L
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i

sum(x [k, k] ,k)==2;
sum(x[i,jl,j)==1;
x[i,k]<=x[k,k],i!=k;

/IR LHES 2882 1 %

solve();

simple_printf ("%s HIZHIET 5. \n",k,x[k,k].val==1);

B, FARICKRO 2HBTHHOEHEEZ KT csv 7 74NV () ERHTOAN%ZEKT dat 7 7 4V (£7)
zH5AET.

distancedata_median2.csv populationdata_median2.dat
2 #R i DO Bk, A,B,C,D,E,F LYiToUNEE
A,0,7,2,13,19,17 ["A"]1800
B,7,0,8,6,12,10 ["B"1550
c,2,8,0,14,20,18 ["c"]1780
D,13,6,14,0,7,4 ["D"]1600
E,19,12,20,7,0,3 ["E"]1020
F,17,10,18,4,3,0 ["F"]1360;

COEFNRETTHLERDFRVEN, ATTE ETHICHETAERWT L2500 F9.

ATICHES 2.
E MG 2.

201 P2

HIEio p X 74 7 YRR, FELEHHAOMO (EAfTE) REBHEREZRNMTLEVIH
WTESNZZRET L. 20720, FENDSHERA T TOFN L BEIHEEZ RMNITH X9 %
effFcE Iy, LaL, MohilHRALERAOMPBIGIZHEN T2 lAGLENEINT
WA REEASH D £9. oM, ZOETHE) pty sy —MEIL (EAMS) BEHEHE BIGICKE
WHIAEDEEZEL VL) ICRHEZ TAMELE RS 2 EATE LY.

ZIT, by —tERIEVEELALLO (EAMNE) Bz RMNITHERAOZET, 20
HeROLMEOZ L2ty y - VTS, 72, pEIliREiES 2 L) 2L Gilp t
Y —RPEEIPY, HEO LD ZEREZRET S L) 2B ICHeORTwE T

B %iE

HHEER, ATPOFHTETO6THOFNE 2 0DWITH T/ S— b EMELEL) LEXT
WET. ZoR, Wil S HELE TOERIME EBBFEMHORKMEE B/MNIT 572012E LD
WETZ2LRWTLE) 2. &8, HFHOANEIAETOROL ) Zh->TwET. T, 21D
HEEIATORD L) IZhoTwE Y. &b, EEMIN TV 2 5l Mo MM o AR T % &

SIMPLE fllES BB NTT -8B T L
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#R i
ATl
Bili
Cili
Dl
E i
Fili

MLz EomREHBEZHRHAL 7.

NS
800
550
780
600
1020
360

63

HIEiOFEE OENZH B2 TY.

D7D, HiEHOBETOE LRSI OW

TIECoBIETHZOF FMHL T TOTHMIAHZBRL TS

HIWBEUZOWTIE, #mid ol COEMF EBHFMORKMEEL VI LI FT. F
T, WHi2OWE j T TOEAMFEBHHEZROET. ZNiF x; = 1 OFICE®REZRHOLOTT
M0 i MO, iOAOZLTx; D3 22HITELELDDELRYIT. &b, i=jOKRKIEIO
FREHICOWR D FTOTHEICIIEDRWILICLET. KIS, FH0L)BI=~y 7 AEED
ERALTO—D2DT 7=y 7 LTERy ZH72IEALET. ZoOk, HEAMNXBEHEESZLE
NvUTFTHDLEC)FRIEMLZMA S Z L TVvICEARM EBBFEORKMEE W) BERE 25
TENTETY. LoT, ZHvHINFHMEKERY £

Doz enrs, kokdyiceecx 4.

0-1 EH

XAA> XAB> XAC> XAD> XAE> XAF> XBA> XBB> XBC»> XBD> XBE>
XBF> XCA> XCB> XCC> XCD> XCE> XCF» XDA> XDB> XDC>»

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

XFB> XFC» XFD> XFE> XFF

ERER

1%

BrE% (&/IML)

v

SIMPLE flz&s

0F/FZ1Z2EHIETLONERDITVHEHR

B EZLRODPEERTEL

H AN & BB EEEED F KA

H AN X BEYHRE O R

MRS NTT FT—FHIEVRT I
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i

GEPES S

v > 800 X 7xap, v = 800 X 2x4c, v = 800 X 13xap,  HHEAN S BB HMEIEARMEZ B 720
v > 800 X 19x4g, v = 800 X 17x4F, v > 550 X Txpa,
v 2> 550 X 8xpc, v = 550 X 6xpp, v = 550 X 12xpE,

v 2 550 X 10xpp, v = 780 X 2xc4, v = 780 X 8x¢p,

v > 780X 14xcp, v > 780 X 20xcg, v > 780 X 18xcF,
v 2 600 X 13xps, v = 600 X 6xpg, v = 600 X 14xpc,
v > 600 X 7xpg, v > 600 X 4xpr, v > 1020 X 19xg4,
v > 1020 X 12xgg, v > 1020 X 20xgc,

v 21020 X Txgp, v = 1020 X 3xgp, v = 360 X 17xp4,
v > 360 X 10xpp, v > 360 X 18xpc, v > 360 X 4xpp,

v > 360 X 3xrg

Xaa + Xgp + Xcc + Xpp + XEE + XpF = 2 2 HBTT L )

XA + XaB + Xac + Xap + Xag + XaF = 1 AT 1 BT ICEC ST

Xpa + Xpp + Xpc + Xpp + Xpg + xpr = 1 B ilii& 1 fEATICE 5

Xca + Xcp + Xcc + Xcp + Xcg + xcF = 1 C g 1 fEaT Ik sy

Xpa + Xpp + Xpc + Xpp + Xpg + Xpr = 1 D & 1 AT il

XEA + Xgp + XgC + XEp + XpE + XpF = 1 E i3 1 BB sy

XpA + XFp + XpC + Xpp + XpE + XpF = 1 Filild 1 BpTicE s

XAB < XBB, XAC < XCCs XAD < XpD, XAE < XEE, HE LT a0 1B 55

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, XDF < XFF,
XEA < XAA, XEB < XBB, XEC < XcC» XED < XDD,
XEF < XFF, XFA < XAA, XFB < XBB, XFC < XCC,»

XFp < Xpp, XFE < XEE

ZDOFER % SIMPLE CTitih 975 ERD X H IR D 9.

centerl.smp

I/ EBRDES

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),
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),

SIMPLE fllES BB NTT -8B T L
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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) ;
Variable v;
/1 AN S B HRE O R KO R/ME
Objective max_distance(type=minimize);
max_distance=v;
v>=800%7*xx_AB; v>=800%2*x_AC; v>=800%13*x_AD; v>=800%19*x_AE;
v>=800%17*x_AF; v>=bb50*7*x_BA; v>=550%8%x_BC; v>=b550%6%*x_BD;
v>=550%12*x_BE; v>=550%10*x_BF; v>=780%2*x_CA; v>=780%8%x_CB;
v>=780%14*x_CD; v>=780%20*x_CE; v>=780%18%x_CF; v>=600*13*x_DA;
v>=600*6*xx_DB; v>=600%14*x DC; v>=600%7*x_DE; v>=600*4*x_DF;
v>=1020%19*x_EA;v>=1020*%12*x_EB;v>=1020%20*x_EC;v>=1020*%7*x_ED;
v>=1020*3*x_EF; v>=360%17*x_FA; v>=360%10*x_FB; v>=360*18*x_FC;
v>=360*4*x_FD; v>=360*3*x_FE;
// i & B2 B 2 il e
x_AA+x_BB+x_CC+x_DD+x_EE+x_FF==2;
x_AA+x_AB+x_AC+x_AD+x_AE+x_AF==1;
x_BA+x_BB+x_BC+x_BD+x_BE+x_BF==1;
x_CA+x_CB+x_CC+x_CD+x_CE+x_CF==1;
x_DA+x_DB+x_DC+x_DD+x_DE+x_DF==1;
x_EA+x_EB+x_EC+x_ED+x_EE+x_EF==1;
x_FA+x_FB+x_FC+x_FD+x_FE+x_FF==1;
x_AB<=x_BB; x_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;

COFTFETEIRELSHDIZLWTTOT, HifiE FEIC SIMPLE TORM % flji# 72 b DIZ L T {
ZEIZLET. 2o, Mo TRKO LI b0 LET

&4
City = {A, B,C, D, E, F} i OEE

SIMPLE fllES BB NTT -8B T L
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0-1 %

x;j,1 € City, j € City

distance;;, i € City, j € City

population;, i € City

HrB% (&/Mb)

14

LEPES S

v > population; - distance;; - x;;, Vi, j € City,i # j
ieCity

D" xi=1,Vi€ City

JjeCity

xij £ x;;, Vi, je€City,i # j

>

% 2 E ﬁ“s @llD

i

0F72Z1Z2EHETLIONERDIINHEH
B2 o ETEK

AN & BB ERAE D F Al

#TT i 2HET j F TOHHEE
i o AL

H AN & BB EEED FA A

HEAN S BB IR Z R %W
2 AR

KA 1 R A

HUE LT 2 88T I FL

4% &, SIMPLE TIIIRD X 9 B itz ) 4

center2.smp

/AT OEEDES
Set City;

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

/I8 A=Y DEE

Parameter distance(name="2 #RTifIDHEE", index=(1, i));

Parameter population(name="#F1id A", index=1i);

/1EBOEE

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

Variable v;

//HEBDES

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

4 L SES S
v>=population[i]*distance[i,jl*x[i,]j];

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

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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sum(x[i,j],3)==1;
x[i,k]<=x[k,k],i!=k;

/IR LHES 2882 1 %
solve();

simple_printf ("%s HIZHIET A, \n", k,x[k,k].val==1);

FATT BIRICHE, BB & AR KO 2 Bl ORISR £T cov 7 740 (8) E&RHOA
N%HT dt 7 740 () 252 %F.

distancedata_center2.csv populationdata_center2.dat
2 #Bi I O Mk, A,B,C,D,E,F i o Nl=
A,0,7,2,13,19,17 ["A"]1800
B,7,0,8,6,12,10 ["B"1550
c,2,8,0,14,20,18 ["c"]780
D,13,6,14,0,7,4 ["D"]1600
E,19,12,20,7,0,3 ["E"]1020
F,17,10,18,4,3,0 ["F"]1360;

COETNEFEITTLHE, HfiOp 2747 VHEOROREIRRY, AL FHICHIES2
ERWZ DA 7.

2,12 Blala P E

Rl — VA< VEEE, E— VAT BBl MEL, £@ToMiliziiML T, BFEh
MIRET 256, E0X) RIEFTH T AN 500 KERETH L0, L) RETY. ZoME
R BICHN SIS TR T IV EVIZED DD FTH, 22 TR, REBICHNLHE
IR TH L L V) REOMEERMAL TS, T2, —EHNAAT 280 L Chlo#fhick
HT5L) HEREL RN LELET.

B %E
RKDTT7ZHH A, B, C, D&, D) v 7 OMMFZREERLZKTT.

HHMWMHMIEL, ETORHZHM LT, BREMAIGEST 256, £0 X9 ZNEF T
2% LR E D TL &9 D

Z O[# % Numerical Optimizer Tf 72D IZER LTV E . KFIEO ERALIZSTHR 4] 225 D

SIMPLE fllES BB NTT -8B T L
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i

FIHTY., "IXTOWMHZaiM L THZEEIIFET L™ Ewvw) Zeid, —EHZORKEEZZ D72
O, RO LEOME & MIEHITITHRRL CTD LW IR 3. 2 TIHRICHT A 2 B &
RRT 5 LIl ET.

BREIZOWTEZEL &), LWL EDWHTIIE > T a2 RETLHHETTOT, 5
S MNOH HLEMNRETL25EI21 280, BEILZWEEIZ0%2 LS X9 % 0-1 2% xap, Xac,
XAD> XBC» XBD» XCD» XBA» XCA» XDA» XCB Xpp Xpc ZHAL T F. BIRIE, xup 3HBTT A 2> SHT B IZBH)
TELEC12LY), BBLAWERIZIZ0EL) T

W, wMETRE BB EICZ Y 30T, #KWliEol#E2 v,

6XAB + SXAC + SJCAD + 7xBC + 4xBD + 3XCD + 6XBA + SXCA + SXDA + 7xCB + 4xDB + 3xDC

ERBTHZLENTEET.

RBICHFISRMATY. Kt —)b~ Y EEA ORI, “FXToMliZziiM L TRET 2" Z2EX
LT 0EPHY 9. ZORFNE, “FEHA ST O 1 DICBET 27, "SR T D 1>
PORBETL” LIl eEAaId. Bl #BilAICOWTIE,

Xap + Xac + xap =1 WA DLSHETT O 1 2IZBET
XA+ Xca +xpa =1 BT A AT DO 1 oS BE#HT 5

V) R LT
FROBFKZTTEATHGTHY, bIHIPLHKEMZ L2 LErH Y T3, 4R 51E, LiLos
Wi, xap=xga=lLxecp=xpc=1¢%25 L) %R, 2F ) —FEEXTEHTZHMNTLIENTE R
WE ) BREAFENTLEI NS TY. REt— VA< METIE, —HFEXOBKEY 7 — LI
O, [#RT AT B =W Al L%, TRXTOWHEZFHML Ty 7T —2fF Ty 7—L
FOEY. KA — VA< YIETIE, ERERICNZT “FXToFTY 7428327 L)
FRIALBEIZ R 3. Zofl#2RET 572012, PREREMFEN D v, ve, yp ZEAL, #
Wi B, #ilic, #HDAWHEDLY T —2PRTLHEVIHHHZEALTT. ZofHl#i,

yB—Yc +3xpc £2 (1)
yB—Yp +3xpp <2 ()
Yc—yp+3xcp <2 3
Yo —Yp +3xcp <2 4
Yp —yp +3xpp <2 )
Yp —Yc +3xpc £ 2 (6)

EXRBITHIETEET. RG2S, FIZIE, (1), Q) OflfomAEzELAEbES L,
3xpc +3xcp <4

ERY, xpe=xcp=1, Thabb [#HiB>#oiC 4Bl OXI %y 7y T —%28kL, T2,
D), @, O)DHFKOMLERLLELESL L,

3xpc +3xcp +3xpp <6

SIMPLE fllES BB NTT -8B T L
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E7%0, xpc=xcp=xpg=1, T&bbH, [#li B>l C WA DAH Bl 0L 2% Ty 7—%
Pebrg 2 2 3T 3. Ml A ST 2 HHSRTBIN VDR, BERLYT—£TeLPBRL
VLT HOTT. 2F), BHTAZELY T 0N, MTAUITHREINL Y T —%2 T
THEBR T2 2 L2 RBL TV T T

LA THHER g ye, yp 13, INZETHOMEFL 2 SN ET. FI2IE, #ili B -0 C % 2 #%
BEFD, T4bE xpe =1 LML ET. WK ) Byczyp+1 ZRLET. 72, (D~O) BTN
TH—DFEZLTw5E I Eh 5, max(y;c e City)—min(y;c € City) <2 b0 5728, FGyc=yp+1
BT B EDPEPNTT. ZOXHILT, y (B, CDOVTADY) BATy 71 %Zdo
TEMFEH»G2oNET. ROBFHX (7)., ®). ) ZHEATLIELT, y B 125HF5 L) ITHE
TEET. ZOXHILTRMFL, MlTAZREL T2 LHOEH A K- TL 2 TORENEE
—HEEDENETT.

1<yp<3 @)
1<yc<3 ®)
1<yp<3 )

UEoz s, kOoLHIZERMETHENTETT

0-1 EH

XAB W A 2 S8 TH B ~BEHT 5050
Xac Wil A »HHEH C~BEHT S 050
XAD A 2 S8 D ~NBE)T 2 h
Xpc #7H B A ST C ~RBET 2 0
XBD #l B 2 H AT D ~NBET A0S
xcp il C 2 S D ~NBEHT B BN
XpA B 2 SERH A ~NBET 2 0 E
xca #H C ST ANBET L 9 EHH
XpA #71 D 2 HET A ~NBE)T B 0T
XcB il C 2 SHER B ~BET B 1A
XpB i D 2 S4BT B ~NBBET % A
Xpc #7H D 22 HHETH C ~NBET 5 EH
FREZEH

VB T B % &Kl 2 EF

ye Rl C %& Kl 2

Yp #7H D % R [l9 5 MEH

BRUEEH (&/IME)
6)CAB + SXAC + SXAD + 7xBC + 4xBD + 3xCD + 6XBA + ﬁ%%

SXCA + 5xpa + Txcp + 4xpp + 3xpc

SIMPLE fllES BB NTT -8B T L
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%

XAB + XAC + XaAD =1
Xga + Xgc +xgp =1
Xca + Xcg + Xcp = 1
Xpa + Xpg + Xpc =1
XBA + Xca + Xpa =1
Xag+ Xcp+xpp =1
Xac + Xpc + xpc =1
Xap + Xgp + Xcp =1
YB—Yc +3xpc <2

YB—Yp +3xpp <2

yc—yp+3xcp <2

yc—Yp+3xep <2

Yo —yp+3xpp <2

Yp —Yc +3xpc <2

1<yp<3

I <yc<3

I1<yp<3

S

% 2 E ﬁ“s @llD

i

T A 2 SRR O 1 DICEEHT S
#ili B 2> SO 1 DIZHE)T 5
Wil C 2SO 1 DICBET %
#ili D A SR HI O 1 DI EIT 5
#H A RIS 1 O S RET 5
#H B ICHETT O 1 O H5BEHT S
i C 2T O 1 o2 oBET 5
#H D BT O 1 O SR8 T 5
7 7 — PR

B 7 7 —HEBR IR

7 7 — BRI

H7 7 —HERR IR

T 7 7 — PR

B 7 7 —HEBR IR

i B & 2 EF o TR
Wil C #FN 5 EED L TR

i D ZFN B INEFE D F TR

COREIZ, BRI 0-1 BEEEREZBPRS > TEY, HWEEK #HHALETHRELZOT, |
ERERIEATIRE E 20 9. E@XMEL72RR % SIMPLE Tibil 545 L LTD L HIZ4R ) 7

TSP1.smp

1158

IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable
IntegerVariable

IntegerVariable

// BIB%

SIMPLE flz&s

x_AB(name="AtoB"
x_AC(name="AtoC"
x_AD (name="AtoD"
x_BC(name="BtoC"
x_BD(name="BtoD"
x_CD(name="CtoD"
x_BA(name="BtoA"
x_CA(name="CtoA"
x_DA(name="DtoA"
x_CB(name="CtoB"
x_DB(name="DtoB"

x_DC(name="DtoC"

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

,type=binary) ;

MRS NTT FT—FHIEVRT I
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Objective route(name="#iI&{", type=minimize);
route=6*x_AB+bxx_AC+5%x_AD+7*x_BC+4x*x_BD+3*x_CD+6*x_BA
+5xx_CA+5%x_DA+7*x_CB+4*x_DB+3*x_DC;
/ /R

Variable y_B;

Variable y_C;

Variable y_D;

/1 BHAH SR D 1 DIZBE T 5
x_AB+x_AC+x_AD==1;
x_BA+x_BC+x_BD==1;
x_CA+x_CB+x_CD==1;
x_DA+x_DB+x_DC==1;

/1 BRI HER T D 1 D9 BB T 2
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;

11 FTYT—2PERRT 5
y_B-y_C+3*xx_BC<=2;
y_B-y_D+3*x_BD<=2;
y_C-y_B+3*x_CB<=2;
y_C-y_D+3*x_CD<=2;
y_D-y_B+3*x_DB<=2;
y_D-y_C+3*x_DC<=2;
//&HR T 2 B WA (3 I 2 B R BT
1<=y_B<=3;

1<=y_C<=3;

1<=y_D<=3;

/1K f

solve();

/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();

SIMPLE fllES BB NTT -8B T L
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x_CA.val.print();
x_DA.val.print();
x_CB.val.print();
x_DB.val.print();

x_DC.val.print();

>

F28 BlIEDRA

i

O PHRCHEZ BT L EDTFO L)%Y £

&4
City = {A, B,C, D} # DA
City_ = {B,C, D} HFEHL T AN O # T O %4

EH

disc1c2,cl € City, c2 € City

R c1 LB 2 DRk

num

A City_ DEFER

0-1 %

Xe1e2, ¢l € City, c2 € City

T 1 2 HHEBT 2 ICBE)T 5 2 EHh

REZEH

Ve, ¢ € City_

T ¢ % 3d 2 N

BrE% (&/IMVLb)

discch-xclcQ
cleCity,c2€City

SRS

Hl%y
Z:%m=LVdeaw Rl c1 22 S BIERT O 1 DI
c2eCity
Z:MM:LVdeGW Rl 2 IR O 1 2% & B
cleCity

Vel = Yo + num - Xe1p < num — 1,cl € City_,c2 €

City_,cl #c2

Y7 7 — % PEkR

1 <y.<3,VceCity_

#ili ¢ %85 NHF O LT RR

WIZ, B (BEHHOLE) 25—% 774 V55525 SIMPLE EFVEZRLET. ZDLD
WETNWET—F 25855281250, BHEIEDLS/ELTHT—F 77 ANEEET H72T

THIBTEL X% ET.
TSP2.smp

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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73

K Seg=r Y

Set City(name="#fii");

Element cl(set=City);

Element c2(set=City);

Set City_(name="IIJ&Hhri % B BT ;
Element c_(set=City_);

Element cl_(set=City_);

Element c2_(set=City_);

[173T A =%

Parameter dis(name="JHEE",index=(c1,c2));

Parameter num = City_.card();

1128

IntegerVariable x(name="F2&" , index=(c1,c2), type=binary) ;

Variable y(name="JJH#",index=c_);

// BB %

Objective route(name="#EII", type=minimize);

route = sum(x[cl,c2]*dis[c1,c2], ((c1,c2),cl!=c2));
/1 FHAD 5 1 O DT~ BE T B

sum(x[c1,c2], (c2,cl!=c2))==1;

/1 FHAI 1 O ORE I BB B

sum(x[c1,c2], (cl,cll=c2))==1;

/1 T T =% 5

ylci_1 - y[c2_1 + num*x[cl_,c2_] <= num-1, cl_!=c2_;
/7 M D FF B

1 <= y[c_] <= num;

WEN,

solve();

//H7)

x.val.print();

y.val.print Q) ;

route.val.print();

T—=5 774NV (datBX) FZUTOLI %) T
data.dat

wF#Rilin = ABCD ;
"SR CER T =B C D ;

B =

SIMPLE flz&s
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74 F28 BlIEDRA

i

[A,B] 6 [A,C1 5 [A,D] 5
(B,C]1 7 [B,D] 4

c,n] 3

(B,A] 6 [C,Al 5 [D,A]l 5
(c,B] 7 [D,B] 4

[p,C] 3

CODETNEFEITTSHE, y[Bl=1,y[Cl=3,y[D] =2, 7%, #ii A—#Ti B—#i D —=#i C —
HWADIFFETERHT 200 REME L) . TORKRIZI8THLZ Lhbh) 5.

(2.3 PR

FMRTEIIBEL C OFEFICHH I N TV E Y. ST TRERNLRELMEOBIEZ Y LiF, &
YHEDESLD T 7 =y 7, ETFVLOH, KB ZHEICT 57 7a—Fikzfii L7

2.13.1 E=SmEE

FIMRE L, BEADOEEEZHEEGBOREOENIIHI) B TH,ZRET HHETY.

F72, BIMEEAHAZEOALMEICEERA LI ENTETY. FidoNE, ~AHZHED 5
A A=V TETEUTOHDOI IR 7.

al | a2 | a3
bl | O
b2 O
b3
b4 O

SIMPLE fllES BB NTT -8B T L
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FUREIE ADOMD T ON =V EHIRGEL LTS5 252 LI2E 5T, 4 OREICHIET 5%
LEATH) TEHTEFET. BHUMEOIGHBIL LT, FZIZUTObOH) 7.

o NBICIE &

e VI MNAT YV a—) YT

o P HUFT ] i

e IR r ¥ a—) ¥ g hE

e~v—/ v b7 MY —PE]E

2.13.2 BN~ AIEHEZEE

CITRET, YAHZHOLZTOMEEZEZEZTVWE T,

B #iE
Axd D AHEHN T, TOTRAICAZBE-VOTTY, ETOHICE L TCHOED 2D
WEAIIHICKELET. STEDLIITEIFIZEVWTL &9 2.

1 2 3 4
1
------ >
2 ......
3 I: R 2 970
4
------ >
v v v v
W2 o

COMERZERLTH720121E, 0-1 ZHBEZHCALENH Y I, COMEOEEGUTORD X
12, B AWK LTOo-1 EHEIESETT.

1 2 3 4
1| x11 | x12 | x13 | X14
x21 | x22 | x23 | X24

x31 | x32 | x33 | X34
x41 | x42 | x43 | X44

AW

ERALZTHEUTOLHIZRD 5.

SIMPLE fllES BB NTT -8B T L
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>

% 2 E ﬁ“s 0)“1:1

i

0-1 %

X11, X125 X13, X14
X215 X22, X23, X24
X31, X32, X33, X34

X415 X42, X43, X44

BRI

b

X1+ X2+ X13+X14= 2
X21 + X202 + X023 + Xpq4 = 2
X31 + X302 + X33 + X34 = 2
X41 + Xg2 + X43 + Xg44 = 2
X1+ X1 + X310 + X410 =2
X2 + X2 + X3 + Xgp = 2
X13 + Xo3 + X33 + X43 = 2

X14 + X4 + X34 + Xg44 = 2

ENFNOACAZEL ZHIX 1 BEIPRWVE
51X 0.

Z ORFEIZITH BB 2w

TATHARRICH 2L EITH% 2
2ATHZMEICH - SITHE 2
3fTHZMICHA- L &IThH%E 2
4FTHERICHZE EITHZ 2
1HIH AR & ZIThR%E 2
2HIHZMECH L ZITH%E 2
3FIHZMEC AL EIThHE 2
4HHZMCH Iz ZITHE 2

SEECEECRECEECE R EVEEN

W | [E | T | OE | WE | W mE |

TR L7k H % SIMPLE TRtk 34 LT X942 ¥

fieldassignl.smp

IntegerVariable x_11(type
IntegerVariable x_21(type
IntegerVariable x_31(type

IntegerVariable x_41(type

IntegerVariable x_12(type
IntegerVariable x_22(type
IntegerVariable x_32(type

IntegerVariable x_42(type

IntegerVariable x_13(type
IntegerVariable x_23(type
IntegerVariable x_33(type

IntegerVariable x_43(type

IntegerVariable x_14(type

SIMPLE flz&s

binary) ;
binary) ;
binary) ;

binary) ;

binary) ;
binary) ;
binary) ;

binary) ;

binary) ;
binary) ;
binary) ;

binary) ;

binary) ;

MRS NTT FT—FHIEVRT I
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IntegerVariable x_24(type
IntegerVariable x_34(type = binary);

IntegerVariable x_44(type = binary);

x_11 + x_12
x_ 21 + x_22
x_31 + x_32

x_41 + x_42

x_11 + x_21
x_12 + x_22

+

+

+

+

+

x_23
x_33
x_43

x_31
x_32
x_33
x_34

+

+

+

+

+

+

+

x_14 ==
x_24 ==
x_34 ==

x_44 ==

x_41 ==
x_42 ==
x_43 ==

x_44 ==

// UDF R o 7a 75 A

solve();

simple_printf ("%d %d

simple_printf ("%d %d

simple_printf ("%d %d

simple_printf ("%d %d

%d %d\n",x_11,x_12,x_13,x_14);
%d %d\n",x_21,x_22,x_23,x_24);
%d %d\n",x_31,x_32,x_33,x_34);
%4 %dA\n",x_41,x_42,x _43,x_44);

binary) ;

77

Z M€ 7 )V % Numerical Optimizer THEATT 5 &, HiEIC

0101
0011
1100
1010
EVIHFIRVEN, COBIEOEZ AHRETEET. CORBICD “HIr ¥ oa»EVTHL (1L

FRENTVE) OG0 ) .
T, RIZZOMER SIMPLE DRFHEREZ HWTETFTIMLLTA T . EXLELUTO X HITE

WLET.

=4

I1={1,2,3,4} N
J=1{1,2,3,4} 7l
0-1 ZEH

xl-j,iel,je]

SIMPLE flz&s

RAGHICAZELS S x; =1, BrRVE
%ﬂfxijz() kj—é
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78 F28 BlIEDRA

i

E):p]e k3

C OREIZIZHMBIEUL 2 v
Hl#IS £
Dxy=2jel K5 IR E XA R 20
Zh@=lwel BAT P IMEIC A& Z TR % 201 <

J

BWFEEHCDEZEIZE), UTOX)ICHHICET VRS 52 L TEET.
fieldassign2.smp

Set I ="12 3 4";
Set J ="12 34",
Element i(set = I);
Element j(set = J);
IntegerVariable x(type = binary,index = (i,j));
sum(x[i,j],1) == 2;

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

/0 TR ROTa s 5 A
solve();
simple_printf ("%d %d %d %d\n",

X[]-:J] ,X[i,j+1] yX[isj+2] ,X[i,j+3] ,j == 1);

2.13.3 {t=E=S/HE

CTITE, HAFHEZANSHRICH) S THHEZI) EIFEd. KOEEZEZTT

m %iE

ik | Tee ] T8AR) NIAR] [EEE] o s NicHFzE ) BTEy. 33 [ %] [FHE] [V
VB[] TTAIET) THM U] ek [tda] @ 85T, HEAZAFITHY KBTI
IANDHDPY, THIIEA - AEFC X o THREY T9. 72, FANILNTH ORI L TH#
MIED D Y, PHEDFRHEE IR MY WM H ) 9. UTR#AMEL A 2T LD
LOTY.

AR L Wk | el | seA | IR | D
e -1 3 2 3 -4
&t b 5 2 3 -4 5
LIYHIE |0 3 2 3 -1
FEE -3 -1 1 1 2

SIMPLE fllES 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.

SIMPLE flz&s

e A,
ONwmK3>
H5b.

MRS NTT FT—FHIEVRT I
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>

% 2 E ﬁ“s @llD

i

=4

JOB = (8 58, L V3T H, 380, TAHIET, H
WL, ek, A A &)

PEOPLE = (%5, e, S5 R, LLA, 130}

0-1 %
Xjp,j € JOB, p € PEOPLE

EH
costj,, j € JOB,p € PEOPLE
Jyukuren;,, j € JOB, p € PEOPLE

BrE% (&/IMVLb)

Z costj, X Xjp

P

Hlto %t
3 xjp = 2. € B, L V41D fitk, ALk

)4
A
3 xjp = LVj € (BEIE, SHICEIL)

p

D xjp <3,¥p € PEOPLE

J

Z Jyukuren, X x;, > 0,Yj€ JOB
P
> xjp<1,¥pe PEOPLE
JjetE%, B

HHEOHE

INDE v

HFj R A pICH S THES I, =1, 29
THRVESIEx, =0 LT b

HFEjZApIZH Y B THEDAR b
= j &2 N p T ) BEOBGRE

aZ o

M%) Tp | TV VTS ] [Hakr] THaAA ] 13
2ANEHY BT,

[56E) TTAIETI TEIMLL 31 A%E Y 4T
5.

HANCE, BMRK3DEFTOHFEZEY) Y TS
EBRTES

FAFOZ F ) T4 = HHAR > TUIWIT W

R, BE3E) AN 3% (R CADH%E &
s 2 Hhade ).

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

jobassignl.smp

Set Job;

Set People;

Element j(set = Job);

Element p(set = People);

SIMPLE flz&s

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

Parameter cost(index = (j,p), name = "I A h");

MRS NTT FT—FHIEVRT I
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Parameter jyukuren(index = (j,p), name = "FFREE");

[\

sum(x[j,pl,p) ==
jo== "EEE N § o= "B 1§ = "LIHDB |
jo== "dwkRn 11§ == HkAe;

sum(x[j,pl,p) == 1,
jo== "FEUE" || j = "TAHRET || j ="HHEL";

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

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

sum(x[j,pl, (G, j == "#EZ" 1| j == "BE")) <= 1;

Objective total_cost(type = minimize, name = "#& T A h");

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

/7 DT T a7 g A

solve();

total_cost.val.print();

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

simple_printf("%s D7 F VU 74 —i¥ %d\n",

j,sum(jyukuren[j,pl*x[j,p].val,p));

81

UT2esvIEBROATI 7 74 VT, TAMIELTEHEBECHLCOHMEO7 7 A Ve HE

THLLEPDHY 7.

jyukuren.csv

BARREE, ik, e, SR, 1A, P30
W% ,-1,3,-2,3,-4

J#f 5 ,5,-2,3,-4,5
LY¥$1%,0,3,-2,3,-1

8, -3,-1,1,1,2
ZA¥EET,1,-1,3,1,-1
HiL,-1,-1,1,0,2
fakr,2,-2,2,-3,4
fiA#,5,-2,0,1,5

cost.csv

IR &, TR, AR, SR, IR, P
B 570,1400,520,1410,450

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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J§F 5 , 1800,1000,1700, 1050, 2300
L U#$1%,800,1500,500, 1500, 600
%&{¥,500,600,1000, 1000, 1200
ZAH5C,800,600,1200,800,600
H L ,600,600,800,700,1300
ki, 1200,500,1200,500, 1300

fh3A A, 1500, 1000, 1200, 1200, 1500

>

% 2 E ﬁ“s 0)“1:1

i

Z ®DE 7 )V % Numerical Optimizer THEATT 5 &, HiEIC

#& A b=13380
CHIET, Kk
LIS, R
LIS, L
127 S TF:N
A, SR
[, AR
5, gk
¥z, Zk
%, AR

f by, R
fabs, ek
HL, g
FEE, SR

CHETOIZF) T4 —1F 1
LB 7)) 74 —1F 2
tEABD 7 ) T4 —1F 1
BEOZ ) 74— 1
BEOZF) T4 —1F 2
R0z +) 7413 o
BHLos+A)74—1F o
FEDI TN T4 —1F 1

EV)FIRPEN, ZOBIEDER MR TS 7.

B %E
HIZEDOHEICUTOLREZM T M TS

R [BR] 288s2 L3 TELRN

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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g TR | # 8852 LI TERW
BRI TLIYHE] 23852 8IETERW
A [587F] 238523 TERV
PRI [THET] 28EHIEIITERW

ST, COMETTNEFICEZ S LBIEFEOMEIZUTOHRBZMNTMZ S ETHRLS I ENT
EF9. FAEBRTAHMEILx DESLEE, solve) DFRITHNIZEZTOINTVIELA.

x "%, Bl == o;
x["B s, K] == o;
x["L VB, K] == o;
x["FE0E, INAR] == o;
x["THIET, PEl"] == o;

FECRAREZBIML, €TV (jobassign2.smp) ZFEAITT L EMRIILTOLHIITEDY 7.

#a A b=13470
THIET, Kk
LTS, fhk
LUHTL, Pl
oA, IHAR
A, SR
|EZAIIEN
ez, hk
%, ok

fa ks, ok
BB L, g
W, A

THRETCOIF) T4 —1F 1
LITb0r7 4074 —1F 2
tEABD 7 F ) 74 —1F 1
BEOZ A 74 —1F 1
BEOZF) T4 =13 1
oz F) 74 —13 o
HHLoz+V74—1F o
BEOIZFVT4—1F 1

MRERL L, BAAIDEL Lo TRD I LGN T

SIMPLE fllES BB NTT -8B T L
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E2F BIEDENT

DEDEZFTIUTORO L) IZEHZERL, BATVTwEEIHH0THS L) Hlf 2

F72EXHTENTEET.

HAAHTY)

(ZBHFOLIIIL VL, THRIIAET, HIMZEMNL, HiAd

1 1 A HIEN iUl

x[#%, X[F%, SR | x[HE%, WA | x[#H%, L)
J5t o5 x5, xUE 57, xUBf B, WIA] | x[B 5, ¥Eil]
LITH | X[V, D | x[V Y, fERE] x[L ¥, X[V, ¥l
5E X[FETE, wRE] | x[FEIE, ERE) | x[F&IE, &R x[FEE, P
THIET | x[THh, K] | x[ZH, K] | x[TA, $AR] | x[TH, ILAK]
ERL | x[EM, ] | x[EH, ] | x(E, SR | x[E, IAR] | x[EH, ¥
farbx x[Fmbr, ZHE] | xUwBR, ERE] | x[HRBE, SAR] | x[RER, IA] | x[wER, 4]
flakhd | x[hak, ZEE] | x[AEA, ERE] | x[HlaR, SRR | x[fhaA, IIAR] | x[haA, JEaD)

CZT, FOROBEOOWTWAEMZ 1R D I ENBVDT, 1Z LD SR Z T 5 LHEH
BWEEZLZENERTT. FRICKBEOFLBEICB VT, BERAEREZEfTALIEITLD

AHECHEOBIBZREILTLE) &,

FRORT =< ARF LT SETL T ) BRI

D EY. TITRYSHLHEIRICEHLCE HHZHTmR2s e 2, 20k ) EREZ T4
L2V EW)FEERALET. DWTORD L) B4 A—-TTT.
A 1IN 2]
X[¥EZ, SR | xR, A | x[#EF, L)
J5§ 5 NS X[ B2, xUB B, WA] | x[BG, 0]
LITE | X[V, D | x[V Y, 1ERE x[L¥, [V, EH]
FETE XUFEE, KR | x[FETE, RHE] | x[FETE, A X[FEE, 13
THET | x[TH, ZHE] | x[TH, K] | x[TH, &R | x[TA,
HItL | x[EW, @l | <(EW, | x(EWL, AT | x[EHl, AR | x[(BH, PR
b x[HwbE, LRE] | x[HRbE, ERE] | x[HRBE, SRR | x[RBE, IUA] | x[$EEE, D]
A A x[HhA, R | x[HEaA, R | x[HEiA, SROR] | x[EaA, ILUAR] | x[4EA, PE5A]
AT BB, Rl ERTES JPPair UGS 2 LEN D) £
e (j,p) € JPPair o j% pllEIV U THLZENTED
WUF 2 JPPair & 722 RALTT.
&4
JOB = (¥, 558, L D8 B, 581k, TAIECTH  {HoHES, jeJoB
L, b, A A
PEOPLE = {‘ZHE, ERE, 5K, LA, 9530} AND#4, pe PEOPLE

(j,p) € JPPair & j% plIZH Y HBTHI LA TE
%

SIMPLE &g BB NTT -8B T L
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0-1 8

Xjps (j, p) € JPPair fFEjEANp ICHIUBTE R X, =1, €9
ThWwibidx,=0&75%

EH

costjp, (j, p) € JPPair L j 2 N plZE ) B THEDIT A b

Jjyukuren;,, (j, p) € JPPair =R j 2 N p DT ) BEDOBBREE

BrE% (&/IvVLb)

costjp X Xjp I A b O
J.ps(j,p)eJPPair

GAFOEJEs
xjp =2,Vj e (¥R B, L IHB, W [H%] BB VIS TRkl TAA] X
p(j.p)e] PPair 2ANZEYYBTH.

Fas, A aA A
Xp=LVje B8IE, THBCTHILY  [REITTABTITHBLI 31 AZ2H ) 4T

p.(j,p)eJ PPair é
D, %<3 BN, A3 OFCHHZH)SCTEIE
J.(j.p)eJPPair 7‘7)3"’( é& 6
Jyukuren, X x;, > 0 FHFOZF Y T4 =DRAICE> TTWITHRW
p.(j,p)eJPPair
D xjp <1 Bk, BRI ADEST 5.

(j.p).je %%, B 53).(j,p)e PPair

EFVIIUTOLEICHY 1.

jobassign3.smp
Set Job;
Set People;
Element j(set = Job);
Element p(set = People);

Set JPPair(dim = 2,superSet = (Job,People));
IntegerVariable x(type = binary, index = JPPair);
Parameter cost(index = JPPair, name = "I A h");

Parameter jyukuren(index = JPPair, name = "FAMEE");

sum(x[j,pl, (p, (j,p)<JPPair)) == 2,
jo== R I == HEY 1§ == LI B

SIMPLE fllES BB NTT -8B T L



86 F28 Bl

jo== "dkR" 11§ == "tk
sum(x[j,pl, (p, (j,p)<JPPair)) == 1,

jo=="FEHE" I == "THRIET 11 = HHL";
sum(x[§,p], (j, (j,p)<JPPair)) <= 3;
sum(x [j,pl*jyukuren[j,pl, (p, (j,p)<JPPair)) >= 0;
sum(x[j,pl, (j, (j,p)<JPPair,j == "E&" || j == "BHE")) <= 1;

Objective total_cost(type = minimize, name = "#& I A h");

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

/0 V70 75 4
solve();
total_cost.val.print();

x.val.printQ);

i

@llD

=

FEEELAR N @ TPPair ICIXHEEL 2 [j,p] DRT AN TIEWIT WO T, AH7 74V HZHITHEWEL

TOXHIEDLY TT.

jp-csv

j.p, FHEE, I X b
&, ik, 3,1400
%, vk, -2,520
%, 1K, 3,1410
¥, Vil ,-4,450

J5i 55, e .5, 1800
555 , 85K, 3,1700

Jif 5, 1A, -4,1050
J5¥5s , a1 ,5,2300
LYY, %, 0,800
LIS, fER#E, 3,1500
LIS, 1A, 3,1500
LTS, 1#,-1,600
FE1E:, %k ,-3,500
I3, Mk, -1,600
FETE, $5K,1,1000
FEE, A, 2,1200
THIET, e, 1,800
CHIET, ik, -1,600
THIET, $K,3,1200

SIMPLE fllES BB NTT -8B T L
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THIET, IUA, 1,800
HIL, Qi -1,600
HH L, ##E,-1,600
HHL, $3A,1,800
Hi L, 4, 0,700
HI L, ¥#,2,1300
fabi, %Rk, 2,1200
b, 1k, -2,500
bR, $57K,2,1200
b, 14, -3,500
bR, 931 ,4,1300
A A, Lk ,5,1500
A, g, -2,1000
A, $5AR,0,1200
AA, AR 11,1200
A, Pl ,5,1500

= = =

87

T2 OEFNZHKTCLRE Y VoS wesp Z W BBEIIZETF NV Z DT O X ) ITET§ 5 LA

by FET.

jobassignd.smp

options.method

10;// FHAERER OB E

options.maxtim

Set Job;

Set People;

Element j(set = Job);
Element p(set = People);

Set JPPair(dim = 2,superSet = (Job,People));
IntegerVariable x(type = binary,index = JPPair);

Parameter cost(index = JPPair,name = "I A F");

sum(x[j,pl, (p, (j,p)<JPPair)) == 2,
jo= & 1§ = "BE"

// wcsp A DBIEL selection

SIMPLE flz&s

"wesp";// FRFEIZ wesp VB IEE

Parameter jyukuren(index = JPPair,name = nIGREE )

j . ul/:‘/“j:]‘t)u [ J — nj‘%%u I J —_— ﬂ}%u;

MRS NTT FT—FHIEVRT I
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i

selection(x[j,pl, (p, (j,p)<JPPair)),
§ == BEHEN 1] g == nSARIETY 1§ - vEHILY

sum(x[j,pl, (j, (j,p)<JPPair)) <= 3;
sum(x[j,pl*jyukuren(j,pl, (p, (j,p)<JPPair)) >= 0;
Sum(X[J:P],(J,(J,p)<JPPa1r,_] == "j"%?é_:” || J == ll’%‘-%ﬁu)) <= 1;

Objective total_cost(type = minimize,name = A by,

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

/7 LWFWOH T e 75 A
solve();

total_cost.val.print();

x.val.printQ);

RHUBEZ ) 24 I RE 2 % < BROBEBIBLI S § 208 & LT ERTRA L THEZA L TATSE
S,

2.13.4 lEsEcERIE

ZITIE, FIURMERTEET 202 RET HMEEZI) EIFE . RoplEZEZ T

B fE

Midx Z B & ZICETE2 02 0E LET. Hike LCRERONEN2Z2%7. 2% 0,
KETORGRWAEHDBHEDOZT ANELEZET L7200, L) TOEFARMEZEET LD TE%
{, &£V T7TORNETFREE A N—TENT L, FIRTHER 12527 A, B, CEHYTLHLE
W2, Misx 1 OF=ICETAH#IE A, B, COFEIAKTIERL, A, B, CZYTOZLNRETND
ANBEEAN=—TENTLIVEWI T EIZARY FT. i, BALZT) 7 CTHEFCHESEZI ) 2
BWETNELTERLDIEEZEIRLE Y. MEZUTICERLE T

o RBEONAELZET 5 (87 2 HIg % FIREIZINAE L %2 \)

o BMiFRIIZ T ANEREF->TWVA

o HHIRIL IR D I IO S b

o KEEF—N—FTHYAIIHEICHHT 23 A M2 LT3 AT TRIBTLIENTES

o Wi HBET HITIZT R MDD S

o iliik DEFR AL 7 HNTH B

e HIHIZ S X5 D25 M TH A

CoLE, FEBEIR L LHRERIA POMER/MET S L) REEETTARELwE L
9.

DEZEERT, UTOXIICERMETZ2IEATEET. HLMIZKREZERELET.

SIMPLE fllES BB NTT -8B T L
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89

RERER

yij€J

EH

distij,ie [,J eJ

num;
capa;

cost;

TR Sty
HIRDES

Mgk i ZER T =1, THITHVED
EFx=0&35%

IYT jICHLTOBBEBAK 0..30flxL5

Wik i A SR j F CTOHEE SENLEEEE S 2
B A £ T IVNTRD B

M3 j CTHAET B BEEE

ik i 2T ANDZ L DTED AN

ik i DI A b

BrE%H (&/IMVLb)

Zcostix,-+Zyjmin(distij+M(1 —x,~),i> I A b OFFI
i J

EAFSESES

TR

HF T [HHIIIRFOMBICNAESING | Lwvwy Tkl [HixOINFEICIEREEH Y, 3AF
TIRAEOBBENRDOLNDL | L) T ETY. UL WCSP A DB TH % argmin BIEE HV 5
CEEEoTIODOHHANTEIT LI EATEEYT. THIFERICETNVTHERZ LTI ZZ W,

GRFEBICEHL TR 7 7 AV H T =5 %252 THATY. TETVEHTEUTOL)ICR) .

FacilityLocationl.smp

/! W DHE
Set I;
Element i(set
/] WIRDES
Set J;

Element j(set

IntegerVariable

SIMPLE flz&s

;

D;

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

MRS NTT FT—FHIEVRT I
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3"; // BERCEBHOES

DiscreteVariable y(dom = S,index = j,name = "y");

Set S ="0 ...

// dist X EFNVNTEHET S

/) FEBRICIILUTOEEEZ AT 5

// BREEIZEREERE R E 2 5

dist[i,j] = sqrt(pow((pos_xilil

+pow ((pos_yil[i]

Parameter dist(index = (i,j),name = "dist");

Parameter pos_xi(index = i,name = "pos_xi“);
Parameter pos_xj(index = j,name = "pos_xj");
Parameter pos_yi(index = i,name = "pos_yi");
Parameter pos_yj(index = j,name = "pos_yj");

- pos_xjl[j1),2)
- pos_yjlj1),2));

Parameter num(index = j,name = "num");
Parameter n(index = (i,j),name = "n");
Parameter capa(index = i,name = "capa");
Parameter cost(index = i,name = "cost");

Parameter M;

M = 100;

/] TR DFEBB G D720 DFH

nli,j] = capali]l - num[j];

Objective total_cost(type = minimize);
total_cost = sum(cost[il*x[i],i) +

sum(y[jl*min(dist[i,j]1+ Mx(1 - x[i1),1),]);

/7 MR, BBAE y 2OV ToORtR
nlargmin((1 - x[i])*M + dist[i,j],1i),j] + y[j]l >= 0;

options.maxtim 5;

options.method = "wcsp";

solve();

=

% 2 E ﬁ“s 0)“1:1

i

UTHesvIBEROATI 7 7 AV TY. WiERICEH L TEHIBICEH Lo MEo 77 A V2 HET S

LENRDHY 7.

capa_cost.csv

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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i,pos_xi,pos_yi,capa,cost
1,13,18,6,24

2,14,4,9,20

3,19,15,7,41

4,3,10,5,13

5,18,11,7,23

6,7,5,10,18

7,6,1,7,20

num.csv

j,>pos_xj,pos_yj,num
1,0,0,3
2,0,5,6
3,0,10,1
4,0,15,7
5,0,20,3
6,5,0,5
7,5,5,8
8,5,10,12
9,5,15,3
10,5,20,4
11,10,0,5
12,10,5,9
13,10,10,2
14,10,15,1
15,10,20,11
16,15,0,3
17,15,5,4
18,15,10,5
19,15,15,9
20,15,20,1
21,20,0,5
22,20,5,7
23,20,10,8
24,20,15,2
25,20,20,11

ZHDEIHIZ, WCSPIFHDME w5 L IEMEZHFHXTHMHEICRATELLALTH Y 3. K
WCZORMET [IREFOMRE T 105 DL EHEEYS D 2 0% 10 i TLA2AHES V] 2wkl z

SIMPLE fllES BB NTT -8B T L
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i

BT LI EEEZTAHAET. ZHiZ WCSP H® count A%t Z I WALZR ISR 5 2 &3 TE F
. ZOGEEOHEPEDT ) T EHYBTLEVIEH 2 ZMATUTOI NIRRT S LT
% ¥ 9. (FacilityLocation2.smp Z i)

IntegerVariable z(index = (i,j),type = binary);
selection(z[i,j],1);

Element ii(set = I);

sum(dist[i,jl*z[i,j],1) <= min(dist[ii,jl+(1 - x[1i])*M,ii);
semiHardConstraint () ;

count( 10.5 <= z[i,jl*dist[i,j],(i,j)) <= 10;

Z Z C semiHardConstraint = W72 DI A — 10 DN TB E T 540 o 72356812 [ 5X< 10
HIBDNT] EWw) & 2FEHTL-0TT.

(214 VT

TRESE &1, 1957 4 Koopmans & Beckmann (2 & ) EZE I N7z, HWBEESS kN E % 58
METY. 22 TlE, VI3 X YA X7 Vector/Matrix 7 5 ADERLEHWT, ROFIERE 2T
AET.

m BE
Tl . 5&HXIL ., VEERETA2IEEERET. 2LL, KIEHTOWELZRXT S
i, HEREOT7u—&, BIUOKHMXHONEED, UTFTOX)IZ52iohTwabE LIy,

HFLY0 70— A Mo S ] o B

12 3 4 5 I o m v v
1j{o 15 12 8 7 |1 |0 4 7 6 10
2015 0 14 2 4 (I {4 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
57 4 6 11 0 [V [10 4 7 12 0

WEOWREIA M2 (7u—) x (i) THERAZEE, RHAITAIEDLLOLVEEZRD
S,

CoMER, THEO7a—175% F(f), WXEOWMATI % Ddy) £ 35 &

g;gn Z Zj: Jiidgire( ey
EEBENTT. 22T, S, 3 nkOEHRE (ZOMETIEr=5) TY.
2T, Bipes, L, KD XD BREH x;

SIMPLE fllES BB NTT -8B T L
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0 otherwise.

{1 if ¢i) = k
Xik =

WA nxn (751X 25 2 2T, (1) 2B B dyoscy 13
dgr) = (XDXT);

ERFTIENTEIT.
Lo TMid, ROX) LBEERMEICHEI ML ENTESIT.

= Z fi,jd¢(i>¢<j>]
Ty

s.t. ink =1,k=1,2,...,n,

L

Zx,-kzl,izl,Z,...,n,

k
xp =1{0,1},,k=1,2,...,n.

min F e (XDX)"

UEXy, @fbizkokriciy 9.

=4

Fac THo%s

Loc WX DEE

T

F;,i, j€ Fac KLY 70—

Dy, m,n € Loc -1 X T oD P e

zH8

Xim,i € Fac,m € Loc Ti # X m ICREST A6 1 ThDAL0

BrE% (&/IVLb)

F o (XDXT) o IEFZT L OO
EFOE G

Xe=e¢ e XS 1 o7 by
XTe=¢

TERAL L 7K % SIMPLE Tt 345 LT X 1240 9.
QAP.smp

// EHERTE

Set Fac,Loc;

SIMPLE fllES BB NTT -8B T L
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Element i(set=Fac),j(set=Fac),m(set=Loc),n(set=Loc);

/] INTA—%
Matrix F((i,3)),D((m,n));

/] 2R

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

X[i,ml = x[i,m];// ZRBEATHNCFED B

/7 HIBE%

Objective total_cost(type=minimize);

total_cost = inprod(F,X*Dxtrans(X));

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

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

options.method = "wcsp";

options.maxtim = 10;

solve();

simple_printf("Il% yd ZHLX %s IZECE T A\n",i,m,X[1,m].val

>

FE28 PIREDRE

i

== 1);

V12 ¥ T® SIMPLE Tix, ZoOHWNBEH%

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

LRt L £ 9. Vector/Matrix 7 7 ALY, X DRICHABETELZ bR 9.

UTHesv BEROANT7 74 VT,

F.csv

D.csv

F,1,2,3,4,5
1,0,15,12,8,7
2,15,0,14,2,4
3,12,14,0,6,6
4,8,2,6,0,11
5,7,4,6,11,0

D,I,II,III,IV,V
1,0,4,7,6,10
I11,4,0,2,5,4
111,7,2,0,8,7
1v,6,5,8,0,12

v,10,4,7,12,0

COEFNVEZETTLERD L) iEEIEONTT.

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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THi1 2 WIX 11 ICRET 2
TH2 X v ICRET S
T3 2 #IX 111 ICKLET %
T a 2 #IX v ICELET 5
THis ZHIX 1 ICRET S

1215 EL R

ARt HE S LCLT ofETIE, EHZMALTEELZIT> TWDH LY, HRIEEHORE
WL BATLMEEERET.

m BIE

BHEZWALTEEZTo TS H 5 LYH, ARFEEHOEROEAZFH LTI, 72
ZLZORE WEALZZARy NEN L HRFEEOEOMD, BEINLTXTORKTENFEE
ERSZINER) TEA. B, BAZEET ARy PENEmIIRDO3IDELET. XKy
FNEHNTTOT, BABIIBAT L MEmELET LI EHFMRTY. 2200, &AWL
1 OOmZEBIRL THALZTER ) IEA.

P& i 1 |2 |3
Wh#E) (kWh) 5 11020
A 720 o2 2 b | 10 | 20 | 30

F7o, W7BAT LM E R EEMIE, WToeMME LI¥. BEKEZEALITLE, L
TOL) BEFEN BB RONLEDELET.

SR 1 2 3 4 5 6
WHEH (kWh) |5 6 8 10 |15 |20
BATZ b 100 | 120 | 150 | 160 | 280 | 300

B t=1,.24 ICOWTENEEFHED, ZUTOIHIIZ5EZ6RTWwALDELEY. ARy b
BHOWEAIA N EREREATIX POMER/MET 2 L9 %, BEBROBAHEBLITARY ME
HOWEATTF:ZRKDTLIZE N,

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

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

SIMPLE fllES BB NTT -8B T L
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COMEDERIZ, UToLH2%h 5.

>

% 2 E ﬁ“s 0)“1:1

i

£4
Product
Dynamo

Time

ER

costS;, i € Product
costPj, j € Dynamo
pi,i € Product

qj, j € Dynamo

D, t € Time

0-1 BHZTH

ul,i € Product,t € Time

Xj, j € Dynamo

HEB% (&/\b)

Z costS; X u§ + ZcostPj X X;
J

it

EAFSESES
Zu; =1,Yt € Time

i

max{Dt— E p,-xuf}s E qj X Xj
t . .
i j

Z e ®
&
o

o> | % | o
o>

BRI T B HATEE M 72 ) o3 A b
FHBRICHT2EAT R T
HrmOHNIREE H 72 ) OMIIEN
RISBROYENIEMH 720 OM B

Hi & ORI E

HHEH LK RERICOWT, FIHT AR5
1, FIHL VAR 5IE0
FHRERELT, BATLLLIETL,
5130

Lawi

WA (AKRy MEHEAIT A b EREERL
AT A MO Dig/ME

FIEZNZ BT B m O IL 1 DDA

FTRTOBHIZBANT, BALZAXRY FEH
CHERBRBEOWMNWEIOMPENEES LS
TnEWwWirizwy

ERALDKRA Y FELF LT, IXRTORENIBITHEORMEBENTFEICHT 248X %, K
AZTEITHKITHDOTRL, KHIZHT 2 max B ZEZHWTEBT28IH 0 £9. To720H#F L
MY VN wesp &2 HIWTIEC XL, SIMPLE TIILLTFO X HICEEAR L 9. 2B, max BIEUTEL F
LTI, Numerical Optimizer/SIMPLE ¥ = 2 7 VOFtlh d H b TITEL 723\,

FPP.smp

/! RS
Set Product;

Element i(set=Product);

SIMPLE flz&s

MRS NTT FT—FHIEVRT I



2.15 ExfmstEREE

/1 RS

Set Time;

Element t(set=Time);
/1 FEERES

Set Dynamo;

Element j(set=Dynamo);

// A

/7 BRI B BALREH B 72 ) o a X b
Parameter costS(name="costS", index=i);
/] BIEERIIHTHEAT A b

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

// WIS

/] BRGMO YN H72 ) OB
Parameter p(name="p", index=i);

/] FFEROHAIEH B 720 OWIIES)

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

/1 WA Z X OBIIEE

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

/] ZER

// BEEEZ L, CormEANT S

IntegerVariable u(name="Rdmm", index=(i,t), type=binary);
[/ EDREEEEEAT B

IntegerVariable x(name="5S®HE", index=j, type=binary);

/7 BIBE (&2 2 b okMb)
Objective cost(name="#8 A M", type=minimize);

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

// HF

// FRERIC BT BMOHIE 1 DDA

selection(uli,t], i);

/] FTRTOBGNIBWT, BALZLZAKRy MEHEHREBOBIE D
/] BNHFEELZ LRSS EnTRn

max(D[t] - sum(plil*uli,t]l, i), t) <= sum(qljl*x[jl, j);

97
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i

R
b

1/ BRRIFRE [ D

options.maxtim = 5;

/7 K

solve();

/] FEROWT)
cost.val.print();
x.val.print();

u.val.print(Q);

T—=% 774 (datlE) EUTOIHIZ%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;
q=[1] 5 [2] 6 [3] 8 [4] 10 [5] 15 [6] 20;

D

[1] 10 [2] 10 [3] 12 [4] 12 [5] 15 [6] 20 [7] 30 [8] 30
[9] 35 [10] 40 [11] 50 [12] 56 [13] 52 [14] 47 [15] 40 [16] 35
[17] 42 [18] 50 [19] 48 [20] 40 [21] 30 [22] 20 [23] 15 [24] 12;

COETFNVEFETTHE, UTOX) RGO N, BEEROEAFTEB X OB OBA IR
FDFE L

SIMPLE fllES BB NTT -8B T L
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# X =950 Fan [1,11=1 P [2,11=0 P [3,11=0
FEHME [11=0 Ph [1,2]1=1 Pdh [2,2]1=0 P ih [3,21=0
FE M [21=0 Pdh [1,3]=1 P ih [2,3]1=0 P h [3,3]1=0
JEEAK [3]1=1 Pl [1,4]=1 P [2,41=0 Paan [3,41=0
FEER [41=1 P h [1,51=1 P [2,5]1=0 i [3,5]1=0
FEHAE [51=0 Ph [1,6]=1 P dh [2,6]=0 P h [3,6]=0
FEHEME [61=1 Padh [1,7]1=1 Pdh [2,7]1=0 P ih [3,7]1=0
,[¥1 = 5] P [1,8]=1 P [2,81=0 P [3,81=0
P [1,91=1 P [2,91=0 P [3,91=0

P [1,10]1=1 P [2,10]1=0 P [3,101=0

Pdih [1,111=0 P [2,111=0 Pan [3,11]=1

P [1,121=0 Pin [2,12]1=0 P im [3,12]=1

Pn [1,131=0 P dh [2,131=0 P ih [3,13]=1

Pdh [1,14]1=0 Pih [2,14]=1 P ih [3,141=0

P [1,15]1=1 P [2,15]1=0 P [3,15]1=0

P [1,16]=1 i ih [2,161=0 i [3,161=0

Paih [1,171=1 M [2,171=0 P [3,171=0

Pain [1,181=0 P ih [2,18]1=0 P ih [3,18]=1

Pdh [1,19]1=0 P ih [2,19]=1 P ih [3,191=0

P ih [1,20]1=1 P ih [2,201=0 P4 h [3,201=0

P [1,21]1=1 P [2,21]1=0 P [3,211=0

Ph [1,22]=1 P [2,22]1=0 P ih [3,22]=0

Fdmm [1,23]=1 Pin [2,23]1=0 P in [3,231=0

Pn [1,24]=1 P dh [2,24]1=0 P ih [3,241=0

» [x,*%]= [i,t]

(216 U=t

RANCIEMEZ, BARLFEOSHTE A INLEARNZMETY. ZoRMED MM ZH &
LCiE, ML TIIONH) 9. FEICLVHEONT— 5 2 ET VRIS TZO @ E HEE
LT ZeaE23E7. §5L, —HBIIHBIHICBVTT—F L ETVORIIIRENFEL T
LIvET. Zok, [FBMNICBI2BEOZFMER/NMITE] L) HELZRALZLR
WHIFRIZYTIED LD & 32 LR/MTEMEE 2D 7.

m fiE

A SALL, EBBBE2O tBBEOy LWOEEZFHIT A L V) EBEITWE L. ZoHEE E
LHLHE, TOERDIHITHRNF L. AZARIOHEREZTO Y FL2EZAH, f()=al +bt+c
EVI) TRBIFETVICY IO ONLZ LIZAMFEE L. £2C, Kt ToT—o1HL

SIMPLE fllES BB NTT -8B T L



100 F28 fl

ETNDRH/ONLHEE OFTED ZFMPHRNMI G L LI 1T a b, c ZHELTLZS W,
t y t y
0.5 1.22470 3.0 3.22933
1.0 0.87334 3.5  4.44744
1.5 0.99577 40 6.13509
2.0 1.34215 45 8.14697
2.5 212172 50 10.50759

i

@:\D

=

COBIEIZBNT, BHELRDLIOEFHEET S a,b,cD3DOTY. T2, HLAMHIKL TOF—%
fiEy(r) EETNDLEHONLME f() LDFEZ a’ +bt+c—y@0) £ D ET. XoT, KEHUKEZIZD

WTHEED 2RO, FORMEAL L LI L TR/MLT 2 HWMEEI BN T,
DEDZ RS, ZoOBBEIIERD LI ICERLTE Y.

zH

a 2 ROEDLRE
b 1 ROBEDFREL
c TE RO

BRBI% (&/I\b)

(0.52a +0.5b + ¢ — 1.22470)2 + (1.0%a + 1.0b + ¢ —  &FHUEZNC BT 53850 —Fhl
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)>

22T, ZoOfEHR%E SIMPLE T/ d TREFTICERBRT A ERDOLHIZHD 7.

leastsquarel.smp

/IEBOES

Variable a(name="2 IRDOIADLRE™) ;

Variable b(name="1 IXDIADIRE");

Variable c(name="1&%IH");

/1FBFED RO R/ME

Objective err(type=minimize) ;
err=(0.5%0.5*%a+0.5*b+c-1.2247)*(0.5%0.5%a+0.5%b+c-1.2247)
+(1.0%1.0%a+1.0*b+c-0.87334)*(1.0%*1.0%a+1.0*b+c-0.87334)

+(1.5%1.5*%a+1.5%b+c-0.99577) *(1.5%1.5%a+1.5xb+c-0.99577)

SIMPLE fllES BB NTT -8B T L
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+(2.0%2.0%a+2.0*b+c-1.34215) * (2.0%2.0%a+2.0*b+c-1.34215)
+(2.5%2.5%a+2.5%b+c-2.12172) *(2.5%2.5%a+2.5%b+c-2.12172)
+(3.0%3.0%*a+3.0*b+c-3.22933) *(3.0%*3.0%a+3.0xb+c-3.22933)
+(3.5%3.5%a+3.5*%b+c-4.44744)*(3.5%3.5%a+3.5xb+c-4.44744)
+(4.0%4.0%a+4.0*b+c—-6.13509) * (4.0%4.0%a+4.0*b+c-6.13509)
+(4.5%4 .5%a+4 . 5xb+c-8.14697) * (4.5%4 .5%a+4 . 5xb+c-8.14697)
+(5.0%5.0*a+5.0*b+c-10.50759) *(5.0%5.0*a+5.0*b+c-10.50759) ;
//RIELRERZFORT B

solve();

a.val.print();

b.val.print();

c.val.print();

INTIE, ME S EEZIT) L) RBEAEETNT 74 VOBIEICKE R TR0 0o TLE0ah%
MWTIEH Y FHA. 22T, SIMPLE DIFRZ AN LEkA 2 UERRISHIGTE % X9 1I2e8bh o
HELTWEFT

9, HAHFHEL t TOF— Ml y@) EETF VP SEONBE f(1) & DA o) ERT &I
LET. 95&, LBEEDERPS e)=al’ +bt+c—y) 2D FET. IhLD, BRBEKIZ 0 %
tIZOWTHIZE 572D EE 2T, SIMPLE IZBWTIE, Expression Z /W05 2 & THAZEST
EF9. £o7T, e) % Expression Citlh T AZETETN 7 7 A NV Z X DB LRDIDICTEEY.
7z, ZHERIE RO BEGFICOVTHBPRFHOEGEEAT S L Toum() ZHWIHICEBTE
I BRI, RN (2B 5 y() OMIEFEET VT 7 A VISR T LD TIE R esv 774V
PoE2BZEICLET.

Dbz enrs, ROXIIWESMMEL BT I EARTEET.

=4

ObserveTime = {0.5,1.0,1.5,2.0,2.5,3.0,3.5, 4.0, BHREROEE
4.5,5.0}

zH

a 2 IRDTEDREL

b 1 ROTEADIFREL

c & FE

T

y(t),t € ObserveTime ) £ 12 B0F 5 #HE

BRIBEH (&/I\b)
z: e(t)? = z] (a +bt+c—y(0)  BEMEELNICB T 58O FA

teObserveT ime teObservel ime

SIMPLE fllES BB NTT -8B T L
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>

% 2 E ﬁ“s @l\D

i

CO#ER% SIMPLE TRtk 346 L RO L H 2D, BIEEDDDITHNPHENE L S HICRRT

WHDIZh>TWET.

leastsquare2.smp

//BIIRE R OGO E S

Set ObserveTime;

Element t(set=0bserveTime);
//BIEE X T X =5 L LCHES
Parameter y(index=t);
/IEBDES

Variable a(name="2 IROIHDIREL");
Variable b(name="1 {KDIHDFREL");
Variable c(name="1&%IH");

//i%7% % Expression Z W THKHT 5
Expression e(index=t);
e[tl=a*t*t+b*t+c-y[t];
/17872 D R D i/ME

Objective err(type=minimize);
err=sum(e[tl*e[t],t);

/IR THERE T 5

solve();

a.val.print();

b.val.print();

c.val.print(Q);

LB, FIAEIELIBRIZEBIRDE I R esv I 7 A NVESZTT.

data_leastsquare2.csv

t,y

0.5,1.22470
1.0,0.87334
1.5,0.99577
.0,1.34215
.5,2.12172
.0,3.22933
.5,4.44744
.0,6.13509
.5,8.14697

a bW w NN

.0,10.50759

COETNEFEITTHE, WEIZ

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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2 IRDIEDFRE=0. 644402
1 RO DIRFi=-1.47656
EHIEH=1.76057

EWVWIHFIRDVBENTT. DI EDND, ) = 0.64440272 — 1.476561 + 1.76057 & 9 “REEE F IV H
WETX/Z2IZRDFT.

H— h 7 U BB LRI

ZZTIE, R—=1F 7+ ) FDE R HPEERO5G % 3T AREHE E L TR L oE Wb <L
Iy VEFLVOREZRLET. BAMIZIZR—F 73 ) F03 725 TIREROLEFHOREE (YR
7)) BOBCTHNTAZ EICL, FhEiR/MET 5 &) G ERGZ RO T T

B %E
S 1, 21T BRSOV Y N 20 MG B UTORO X ) IZESATwLELET.
0.25
s —o— G 1 |
: —— $HE 2

0.15
01i/

\\Jf

1 23 456 7 89 10]] 12 1314 1516 17 184

e

—0.05

-0.1
T

ZOPIERDY TV E TR = b7 4 ) FOPRERDO G RN E % b RER S 2 KD T
72770, ZBENIETELVRDLEL, TR —F 7+ ) FOIREROBFHEIZO EE LT

COMEZERALTHEUTOLIICEY T7.

%4

Asset = {1,2} IOk Sy

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

TH

rij.t € Sample, j € Asset 2T BT B j ONEHE

SIMPLE fllES BB NTT -8B T L
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7= Z r1j/1S ample|, j € Asset
teSample
N

Xj, j € Asset

BEIBE% (R/IME)
Z dev,z/lS ample|

teSample

dev; = Z 1:jxj —1p,Vt € Sample

JjEAsSset
ﬁ = Z ?jxj
JjEAsset
HlfI R4

x;>0,Yj€ Asset

Z )Cjzl

Jj€EAsset

p20

=

% 2 E ﬁ“s @llD

i

Sl j O T

B0 j DFLA

R— b7+ V) F 25 25 WEIGERO 5 ()
2 7)
BTN BB LDEN

K=+ 7+ ) F ORGSR

JEEHIR (Ze58 b #1)
AR OBANL 1

K= 73 95 2 5 HEIEERIT 0 Lk

COMEIZ MBS =R TH Y R ETHRETTO T RGTEREIC R ) £9
TERAL L7k H % SIMPLE Ttk A5 EUTO X924 ¢

portfoliol.smp

A SR 2

Set Asset(name="#A1H");
Element j(set=Asset);

Set Sample(name="% > 7Ly ;

Element t(set=Sample);

/] INTA—%
Parameter r(name="JNZ&®"  index=(t ,3))5

Parameter rb(name="‘F-¥JINIEZH", index=j);

/] ¥

Variable x(name="#l A", index=j);

/7 3
Expression rpb(name="JJIFRINIEH");

SIMPLE flz&s

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

4 Sample DEFHEK

MRS NTT FT—FHIEVRT I
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rpb = sum(rb[j1*x[j1,]7);
Expression dev(name=“ﬂ%i§”, index=t) ;

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

// BB
Objective V(name="'J A7 ");

/7 )

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

/7 K

solve();

/1 W
V.val.print();
rpb.val.print();

x.val.print();

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

105

T—=5 774 (datTEX) ZLDTFOLHITH) 7.

data.dat

W =

[ 1,11 0.0000 [ 1,2] 0.100
[ 2,11 o0.0162 [ 2,2] 0.161
[ 3,11 0.0307 [ 3,2] 0.197
[ 4,11 0.0419 [ 4,2] 0.192
[ 5,11 0.0485 [ 5,2] 0.148
[ 6,11 0.0498 [ 6,2] 0.084
[ 7,11 0.0458 [ 7,2] 0.026
[ 8,11 0.0368 [ 8,2] 0.000
[ 9,11 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

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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i

[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

COETNVEZFITTHEUTOL) BEPHONET.

1J A 2=0.000951734
WIfRINAEH=0.0199126
FA A [11=0.800874
FHLALE [2]1=0.199126
,[¥1 = []]

2.17.1 Vector/Matrix Z{#ER Uz SIMPLE €5 )L

Z ZTlE, Vector/Matrix 7 I ADFLik#fio72EF V=MoL 5.
portfolio2.smp

Set Asset(name="#/1#"), Sample(name="% > 7 ");

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

/1 237 A=F45H, X7 MV

Matrix R(name="ﬂi§§§§“,(Sample,Asset)),Rbar((Sample,Asset));
Vector r(Asset);

r[j] = inprod(ones(Sample),R.col(j))/Sample.card();

Rbar[t,j] = R[t,j] - r[jl;

/] BB, ERNT bV

Variable x(name="#l A", index=7);

Vector xv(Asset),

dev(Sample);// fR7=~X7 b

xvljl = x[j1;// B x # X7 MV xv (DAL

dev = Rbar*xv;

Expression rpb(name="IFFIUAEH");

rpb = inprod(r,xv);

SIMPLE fllES BB NTT -8B T L
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Objective V(name="') A 7" type=minimize);

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

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

rpb >= 0.0;
solve();
V.val.print(Q);

rpb.val.print () ;

x.val.print();

107

FEATHRICIX, MUTF—% 774 Vvz52 7.

m OYR5 4 v IEREFIL

RETIE, BIVATA vy ZHRBETFTNVICE B35 X—=FHEEEE, 7Y X ONMEZ FI A

LE9.

m %=

[ U7 Y A B Iris setosa & Iris versicolor IZB LT, 23 DR E, 7L DOIF, fEFRDOE S, {BFDOIR
T 584 50 HOF— B GHET S, TNoD40%HALEE LT, Iris setosa & Iris versicolor
HNT D LIV AT 4 v 7 EIFETN ERESET L.

COMEOERLIFKRD I I IR 9.

&4

1

J

T
di’j,l'EI,jGJ
ki,iel

8

a0

aj,jeJ

SIMPLE flz&s

T TVESE
SUPT e

A7 — %

7YX X OFESH (0 : Iris setosa, 1 : Iris versicolor)

R L72vss 2 —%

MRS NTT FT—FHIEVRT I
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xiel (PHEZEE)

[x,- =a0 + Zajd,-j]
J

BHREAE (&KA1E)
Z@M4%0+mwm) MO

VO TWVEGOER iel L, UV AT4 v 7B L)L, UTOX) R TRDbLTZILEHNT

XF9.
exp(x;)

1 + exp(x;)
f:ffbxi Gi, xi=a0+2ajd,-jf“§fd’)§hé%)0)k Lij_
J
WIS, BIRT 4 v 7BBEHGT a0, a; D/3F A =5 R FEOFHMA 2TV ET. HRF—r 4
TIEHNTEIEDBLLEEZER, TNPRRELRD L) % a0,q; ZRKDFET. ML, HWEEK f %=

L(x;) =

£=] ] Lo a-rop'

TEFHL, INZHRAMETHIMELERLZEICLD, a0,q; DHEEZITVET.
B, ZOEFITEIHMEBOBRSE 2720, BB IS LTzt o7 f

f=logf
= Z(ki log L(x;) + (1 = k;) log(1 — L(x;)))

exn) |
‘Z( ,>“_mm1wmm)

1
= Z (kl log(exp(x,-)) + IOg m)

= Z(kixi - log(l + GXP(Xi)))

THIEBZES 2B LT KM bN 2 WHEZHHL T, HREZHMEDE SR 21T\

9.

D EDESboFHE 20 £4.

KIZ, TXADOFHNT—F TTA, THIX[5] DOXLEkIZH ST — % (Iris setosa, Iris versicolor, &4
50 f8) ZMMLE¥

HARMIZIE, FO L) B2 D csv 774 VENBLET

data.csv

PRl — %, 3K DR S, B OE, [EFOE S, {EFOIE
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

SIMPLE fllES BB NTT -8B T L



2.18 OYRF«vIERETIV 109

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
10,4.9,3.1,1.5,0.1
11,5.4,3.7,1.5,0.2
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.
17,5.4,3.9,1.3,0.
18,5.1,3.5,1.4,0.
19,5.7,3.8,1.7,0.

W oW W s

20,5.1,3.8,1.5,0.
21,5.4,3.4,1.7,0.2
22,5.1,3.7,1.5,0.4
23,4.6,3.6,1,0.2
24,5.1,3.3,1.7,0.5
25,4.8,3.4,1.9,0.2
26,5,3,1.6,0.2
27,5,3.4,1.6,0.4
28,5.2,3.5,1.5,0.2
29,5.2,3.4,1.4,0.2
30,4.7,3.2,1.6,0.2
31,4.8,3.1,1.6,0.2
32,5.4,3.4,1.5,0.4
33,5.2,4.1,1.5,0.1
34,5.5,4.2,1.4,0.2
35,4.9,3.1,1.5,0.2
36,5,3.2,1.2,0.2
37,5.5,3.5,1.3,0.2
38,4.9,3.6,1.4,0.1
39,4.4,3,1.3,0.2
40,5.1,3.4,1.5,0.2
41,5,3.5,1.3,0.3

SIMPLE fllES BB NTT -8B T L
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42,4.5,2.3,1.3,0.
43,4.4,3.2,1.3,0.

44,5,3.5,1.6,0.6

45,5.1,3.8,1.9,0.

46,4.8,3,1.4,0.3

47,5.1,3.8,1.6,0.
48,4.6,3.2,1.4,0.
49,5.3,3.7,1.5,0.

50,5,3.3,1.4,0.2
51,7,3.2,4.7,1.4

52,6.4,3.2,4.5,1.
53,6.9,3.1,4.9,1.

54,5.5,2.3,4,1.3

55,6.5,2.8,4.6,1.
56,5.7,2.8,4.5,1.
57,6.3,3.3,4.7,1.

58,4.9,2.4,3.3,1

59,6.6,2.9,4.6,1.
60,5.2,2.7,3.9,1.

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.
65,5.6,2.9,3.6,1.
66,6.7,3.1,4.4,1.

67,5.6,3,4.5,1.5
68,5.8,2.7,4.1,1

69,6.2,2.2,4.5,1.
70,5.6,2.5,3.9,1.
71,5.9,3.2,4.8,1.

72,6.1,2.8,4,1.3

73,6.3,2.5,4.9,1.
74,6.1,2.8,4.7,1.
75,6.4,2.9,4.3,1.

76,6.6,3,4.4,1.4

77,6.8,2.8,4.8,1.

78,6.7,3,5,1.7
79,6,2.9,4.5,1.5

SIMPLE flz&s

>

% 2 E ﬁ“s @l\D

i
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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
89,5.6,3,4.1,1.3
90,5.5,2.5,4,1.3
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
98,6.2,2.9,4.3,1.3
99,5.1,2.5,3,1.1
100,5.7,2.8,4.1,1.3

111

Kind.csv

i, FEHH
1,1
2,1
3,1
4,1
5,1
6,1
7,1
8,1
9,1
10,1
11,1
12,1
13,1
14,1

SIMPLE flz&s
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i

15,1
16,1
17,1
18,1
19,1
20,1
21,1
22,1
23,1
24,1
25,1
26,1
27,1
28,1
29,1
30,1
31,1
32,1
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
51,0
52,0

SIMPLE fllES BB NTT -8B T L
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53,0
54,0
55,0
56,0
57,0
58,0
59,0
60,0
61,0
62,0
63,0
64,0
65,0
66,0
67,0
68,0
69,0
70,0
71,0
72,0
73,0
74,0
75,0
76,0
77,0
78,0
79,0
80,0
81,0
82,0
83,0
84,0
85,0
86,0
87,0
88,0
89,0
90,0

SIMPLE fllES BB NTT -8B T L
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91,0
92,0
93,0
94,0
95,0
96,0
97,0
98,0
99,0
100,0

>

% 2 E ﬁ“s @l\D

i

Pbk#%BH EITSIMPLE CTitih 95 &, UTFTOLHIZR) T

LogisticRegression.smp

/Y TNVEE

Set I(name="Y% v 7IVEHEH"); Element i(set=I);
/1 IR E

Set J(name="{iBZEEHESE"); Element j(set=J);
/1 T=7

Parameter d(name="FHll7 — %", index=(i,j));
/] T X A ORI

// 0 : Iris setosa, 1 : Iris versicolor
Parameter k(name="fHJH", index=1i);

/] R LI T X —F

Variable a(name="a", index=j);

Variable a0O(name="a0");

/7 2R

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

x[i] == a0 + sum(al[j] * d[i,j], j);

/1 BOUE (HB%ED
Objective f(name="XJX{E", type=maximize);
f = sum(k[i]l*x[i] - log(1+exp(x[il)), i);

/13K

solve();

// RSN )

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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a0.val.print();

a.val.print();

CHOEFNEEFTTHE, DWTOX) GBI HmonEd.

a0=-3.80539
al"23 DR E"]=6.94731
al["2%< D ]1=6.08239
al"fEFR DK E"1=-14.0887
a["fEFF DI "]1=-19.5508

, %1 = [j]

ERE) - kn—omersE

A=V FAa—=7,id, EEIBORZZHEDY 2 OEEFIIOWT, ) & ERBH OB %
fio 7z (esh - AIm D, B EERBE) ol LlzvnEd. 22T, ZoMEIY ARy b
L=t B2 SFRODHLREEETRESNIEREIIIDPLEMDOIL) TH GG REL
9. B, ANV EA-TORKIINES -V F (GRS o) Liif—nF GET20 ol
M) D@, HFIEMEN L) L RMENOIE) EL 55 I EREIRL, BREFISUITAEIN SR X
DHRMEMDIT) PMEL BB EZBRLTVET.

DFoBIETIE, EBROBMNAL ARy PL—beiEEsT2MEZER, OWTIE, A -V Fh—
TOHEEZAITVE T

m %=
IR (BRI 21~108FTHY, HELAINTEARY bL—br, Z VT, BESH

t
S(tr1,...or) =1/ ) diyd; = 1/(1+0.01 - 1)

DEHITERENTVD ET B, BHIFE ¢, 50) O
t.S) iell,... 60}

BHZOLNMTwa L &,

PRNOERE

i

PRMET A LI BARY FL— M REERT X,

COMBEEERTEEUTOLAIICR) 5.
%8B, ROBLARY PL—bOHLIZ% OS—k¥ ) &L, FATHLIDELIET

%4
Term W (BRI $£4

SIMPLE fllES BB NTT -8B T L
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Point

TR
tvalue;,i € Point

Svalue;,i € Point

zH

ri,t € Term

F28 Bl

B R OEE

B KM A
N

SR T B AR Y FL— b

i

0)“1:1

=

BHRIEAE (&/I\E)
Z{S (tvalue;) — Svaluei}z, S(tyry,...,r) =

i

1/ (11 +0.01 - 1))
i=1

GEPES S

0<r,VYteTerm

G & BIE O EE O F

ARy bL— bDIEESMN

C ORI HIBEDIERIE T O T, FEHIEETHREICZ ) 5.
I T

ERAL L 72455 % SIMPLE Ttk 5 & LT &

YieldCurvre.smp

/] ARy ML — bORRE

Set Term(name="HlJ[H]"); // WIHESE
Term = "1 .. 10";

Element t(set=Term);

Variable r(name="AR Y F L — M" index=t);

// BU R
Set Point;
Element i(set=Point);

Parameter tvalue(name="tvalue", index=i); // fiI#iH »

/7 BIEGERE

Expression d(index=t);

dlt] = 1 / pow(1+0.01*r[t], t);
// tvaluelil BIICHBIF 2 s DOFEFHE

Expression S(index=i);

SIMPLE flz&s

Parameter Svalue(name="Svalue", index=i); // EHIfH (S)

MRS NTT FT—FHIEVRT I



2.19 A=)V Rh—TJHERE

Expression diff(index=i);

diff[i] = S[i] - Svaluel[il;

/7 HEBI%

err = sum(pow(diff[i], 2), 1i);

/7 WK G
0 <=rlt]l; // AFXv L — rDIEASMN

/1 K

solve();

/] FEROREHEN T
err.val.print();
simple_printf ("\n");

r.val.print();

S[i] = 1 / sum(d[t], (t, t<=tvaluel[il)); // tvaluelil ¥ F TOHI

Objective err(name="BHFifH & BHHIE DA D A",

type=minimize);

117

F—% 7 740 (tSvalue.csv) WEUTFDLH124 D F9.

tSvalue.csv

i,tvalue,Svalue
1,1,1.020476
2,1,1.020582
3,1,1.021692
4,1,1.020304
5,1,1.021171
6,1,1.020387
7,2,0.520158
8,2,0.518884
9,2,0.519507
10,2,0.518841
11,2,0.519271
12,2,0.519520
13,3,0.355121
14,3,0.353832
15,3,0.355088
16,3,0.353742

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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i

17,3,0.354565
18,3,0.354443
19,4,0.271774
20,4,0.271318
21,4,0.272115
22,4,0.272244
23,4,0.272818
24,4,0.271190
25,5,0.222502
26,5,0.223564
27,5,0.222312
28,5,0.223726
29,5,0.222489
30,5,0.223251
31,6,0.190145
32,6,0.190989
33,6,0.191429
34,6,0.191156
35,6,0.191077
36,6,0.191451
37,7,0.168971
38,7,0.167869
39,7,0.168913
40,7,0.168672
41,7,0.167762
42,7,0.167502
43,8,0.152239
44,8,0.150571
45,8,0.151664
46,8,0.151251
47,8,0.152121
48,8,0.151681
49,9,0.138188
50,9,0.138396
51,9,0.139097
52,9,0.139389
53,9,0.138134
54,9,0.138999

SIMPLE fllES BB NTT -8B T L
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55,10,0.128923
56,10,0.129079
57,10,0.129807
58,10,0.129427
59,10,0.128610
60,10,0.129465

COEFVEETTLHE, UTOL) @i ohnT 1.

PEm A & BUHIAE O F7E 0 " FEfll=1.55961e-005
ARy b Lb— b [1]=2.07687
ARy b L— b [2]=2.82648
ARy b L— b [3]=3.7392
ARy b L— 1 [4]=8.94733
ARy ML — b [6]=4.37835
ARy bL— 1 [61=4.91976
ARy M b— b [7]=5.05778
ARy L — b [8]=5.44321
ARy FL— b [9]=5.5893
ARy FL— b [10]=6.57376
,[x] = [t]

1 2.20 Rrls s dm v

AT (rating) &1d, REOTTT 2HMOILAER, MEOILHLVENET 7B TERLEDD
TY. BT EIIMEOREREOD L, A, B, CR+, — L0 5EHWTHRMEDY 2 7 JE
HVERRLTET. BT, HEOBAZNL? S35 L AHBIFEOFIEEIC LY 3L, BITHK
ERBEEMNSTILE, BEMEOBOMNE Y JrEnkiEl 2 ) ¥

AT HERATHI &1, & DA Z 20 T b %y, —@lIMRIcED LS R LR S
POV TOMHEREZRITITINDOZ L Z VT,

DF T, ZoMiERIToHEICET20EE2E2 3

B &
AP & LT, {AAA, AA, A, BBB, BB, B, CCC,CC,Cl D 9fiEiNH S LD E LT, ¥AIFICH
T 5 1 FBROERITH] Qo BUTFDLHIZHZOENTWELIDET 5.

SIMPLE fllES BB NTT -8B T L



120 EL2E BIBEDRA
HERR RO B2+

Q0 ALA Al A BEE BB B CCT CC

ABS 08651 00343 0 0 0 0 0 0 0
A 00356 08382 00262 ] ] 0 0 0 0
oA 00014 00433 09964 O EE 00003 0 0 0 0
Al EBEB 0 0 00352 00456 00154 00038 0 0 0
D EB 0 ] 0 01078 0872 00043 00153 0 ]
# B 0 0 0 0 00747 08762 0041 00081 0
1 cco 0 0 0 0 0 00278 05A54 00068 0
IT cc 0 0 0 0 0 0 00083 08575 00242

C 0 ] 0 ] 0 0 0 00266 09734

Qo N, 1 7 HHALB ORAHTFHERATY) 0 ZiEEd XK.

=

WRMERITY Q i~V 7RI DL LET. ZoL &, EEX VT Q213175 Q) & A&
K—HTHITTT. #oT, 17 QZMETHEIL, 10— Q2 ZW/NITHEH % Q%KD 5
EVnHZEIZDFET. BB &, Frobenius (7HNR=ZWR) JIVADIET, FTHIOEKBG D
TV Mz T DELET.

F7o, BAFTHEBRTHOWE L LT, 175 Q O&ATOMIZ 1 TEEGIEIFATHLb DL LT T.

DlhzgEzse, @MLIIDTO LR 9.

IBF&E&
Rating

ER

q?j, i, j € Rating

ZH

gij>1, J € Rating

HrB% (&/Mb)
100 — OII7

GEPES S

Z qij = 1,Vi € Rating
Jj€Rating

0 <gqi; £1,Vi, j € Rating

AT o%s

L AER O T HERATY (Q0) DREFE

1 AL OB THERATH (Q) O&EHE

151 0y & Q2 DFEDOT7TUNRZT A )V ADF

1751 Q DEFEATORNL 1

1151 0 D/ EH LA

COMEIZ BB T T, JERIEETEIEIC R Y T,
TRAL L7k 8% SIMPLE Tt $ 45 DT X124 0 9.
=B, 175 0 ICE LT,

0% =0%0'=(0* 0% (0*- 0)

TERITHZILIZLY, HAEONKZHKTLILNTEIET.

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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T/, JRFTRCHES Z L 2T 5720, BXOPHRE TORERIEZ RS 5720,

BiEE LT, w09 252, IENAEEO LIREZ 005 & LTBEET.
Ratingl.smp

121

1151 0 D4

A Sl % AL Sl

OrderedSet Rating; // H&fHJ#A

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

Variable q(name="Q", index=(i,j)); // 1 4 HHALOAFHERRATHI O 42T
Parameter qO(name="Q0", index=(i,j)); // 1FZROBMITHERITII DK R
/] ERDEFRIFI Y ZEHF O N % Hif 3 5508

Expression q2(name="q2", index=(i,j));

Expression q4(name="g4", index=(i,j));

Expression q8(name="q8", index=(i,j));

Expression q12(name="q12", index=(i,j));

q2[i,j] = sum(qli,kl*qlk,jl, k);

q94[i,j]l = sum(q2[i,k]l*q2[k,jl, k);

q8[i,j] = sum(q4[i,kI*q4[k,jl, k);

ql12[i,j] = sum(q8[i,kl*q4[k,jl, k);

Expression diff(name="diff", index=(i,j));

diffli,jl = qoli,jl - qi2[i,jl;

// BRIEE%L

Objective diffnrm(name="{T%] Q0 & 474 Q@ @ 12 F& D/ VLA D T,
type=minimize) ;

diffnrm = sum(pow(diff[i,jl, 2), (i,3));

7 L SESS

sum(qli,jl, j) == 1; // 115 Q IZ2WT, HITOMNT 1
0 <= qli,il <= 1; // 175) Q DX AEREFMN

0 <= qli,j] <= 0.05, i !'= j; // 1751 Q OIEXFMEFE LM
/7 PR E

qlk,k1=0.9;

N

solve();

/7 AR

diffnrm.val.print();

simple_printf ("\n");

simple_printf ("Q");

simple_printf(",%s", k);

simple_printf ("\n");

for( k=Rating.first(); k<Rating; k=Rating.next(k) ){

SIMPLE fllES BB NTT -8B T L
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simple_printf ("%s", k);
simple_printf(",%7.5f", qlk,jl);

simple_printf ("\n");

i

@:\D

=

T—=5 774N (esvIE) FEUTOXICHRY T,
QO0.csv

QO,AAA,AA,A,BBB,BB,B,CCC,CC,C
AAA,0.9651,0.0349,0,0,0,0,0,0,0
AA,0.0356,0.9382,0.0262,0,0,0,0,0,0
A,0.0014,0.0433,0.9364,0.0186,0.0003,0,0,0,0
BBB,0,0,0.0352,0.9456,0.0154,0.0038,0,0,0
BB,0,0,0,0.1078,0.872,0.0049,0.0153,0,0
B,0,0,0,0,0.0747,0.8762,0.041,0.0081,0
¢cc,0,0,0,0,0,0.0278,0.9654,0.0068,0
¢¢,0,0,0,0,0,0,0.0083,0.9675,0.0242
c,0,0,0,0,0,0,0,0.0266,0.9734

CDEFNVEEFTTLEUTOL ) LrEoNnT§.

175) Qo & 4741 Q @ 12 F D )V A D 3fk=2.82001e-005
Q,AAA,AA,A,BBB,BB,B,CCC,CC,C
AAA,0.99697,0.00303,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000
AA,0.00310,0.99459,0.00231,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000
A,0.00006,0.00383,0.99446,0.00164,0.00001,0.00000,0.00000,0.00000,0.00000
BBB,0.00000,0.00000,0.00307,0.99523,0.00137,0.00032,0.00000,0.00000,0.00000
BB,0.00000,0.00000,0.00000,0.00976,0.98852,0.00039,0.00133,0.00000,0.00000
B,0.00000,0.00000,0.00000,0.00000,0.00693,0.98889,0.00355,0.00063,0.00000
CCC,0.00000,0.00000,0.00000,0.00000,0.00000,0.00247,0.99699,0.00054,0.00000
€C,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000,0.00071,0.99722,0.00207
C,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000,0.00000,0.00227,0.99772

2.20.1 Vector/Matrix ZFUL\z SIMPLE €5 )L

Z ZTl&, Vector/Matrix 7 7 A& HWETVEHALET.

Rating2.smp

Set Rating;

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

SIMPLE fllES BB NTT -8B T L
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Matrix QO0((i,j));
Variable q(name="Q", index=(i,j));

Matrix Q1((i,j)); Q1[i,j]l = qli,jl;

Matrix Q2((i,j)), Q4((i,3)), Q8((1,3)), Q12((H,3));

Q2 = Q1*Q1;
Q4 = Q2+Q2;
Q8 = Q4*Q4;
Q12 = Q8*Q4;

Matrix D((i,j));

D = Q0 - Q12;

Objective diffnrm(type=minimize);

diffnrm = inprod(D,D);
Q1*ones(Rating) == ones(Rating);
0.00 <= qg[i,i] <= 1;

0 <= qli,j] <= 0.05 , il=j;

qli,i]=0.9;

solve();

FATIZIZ, ALTF—2 774 VE5 25T

(2.21 RENERL T

BEBOMMDOEERIN T — 5 3%, M %o 728801 2 584 S 2 5812, TTOMBTIINO R % H
SREEBICELE LW ERH ) £§. L L, MEZHo 6L 2 @I E S 5720121,
MBI PIEEMETH 2 BEFH Y 3. €T, HGRONLATINI—FEL, »o, FIEEMT
B L) MBI ZER T A2HEZE R 7.

m #iE
DR OMBITH AL T7axXZT A VLADEKRT—FEL, 22, FIEEETHL X H %
HEATH X 23R X.

SIMPLE fllES 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

Z

017
1.00
010
080
020
040
000
000
0,00
000

3

07y
210
1.00
D20
QLo
0.00
QLo
QLo
.00
QLo

4

080
080
020
1.00
020
D20
D20
020
0,00
.00

5]

Qa0
D20
QLo
D20
1.00
040
QLo
QLo
.00
QLo

.00
040
.00
020
040
1.00
.00
.00
0,00
.00

a]

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

B

Qa0
.00
QLo
QLo
QLo
0.00
QLo
QLo
1.00
QLo

>

% 2 E ﬁ“s @l\D

i

10
070
0,00
.00
.00
.00
0,00
.00
.00
0,00
1.00

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%

HHRIATH D fe /N A il

FHBIITH D HF

TEDATH] E MHBETHIDZED 7B X=Y 2 J VA

D3k

-1 5 fiE A
MAEFIZ

C ORJEIZEIEEMEHFI A > TV B DT, FIREEFHEEIC ) 7.

EAAL L 72458 % SIMPLE TRt § 5 L LT X 9124 ) £9.

CorrelationMatrix.smp

// EHEERTE

OrderedSet N;

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

/] INT A =%

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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Parameter A(index=(i,j)); // G-A bNIATHIDHEFE

minEig = 1.0e-3;

/] EE

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

/] RFATH

SymmetricMatrix M((i,j));

M[i,3] = X[i,j], i <= j; // L=EAERGOARER

/7 HEB%

Objective diffnrm(type=minimize); // Z=DATHID /v A

diffnrm = sum((X[i,j]-Ali,j1)*(X[i,3j]1-A01,31),(1,3));

/7 TR St

M >= minEig; // PIESEERKY
x[j,i] == X[i,3j], i < j; // X \IRFATHI
X[i,i] == 1; /7 FAERIT1
/1 K
solve();

/7 Wy (csvER)

simple_printf (" X");

simple_printf(",%5d", i);

simple_printf ("\n");

for(i=N.first(); i<N; i=N.next(i)){
simple_printf ("%2d", 1i);
simple_printf(",%5.2f", X[i,jl);

simple_printf("\n");

Parameter minEig; /7 W77 S B ABEATH O /N E A fiE

125

T—=5 774 (esvIERX) EUTOLHIITHD 7.

A.csv

A,1,2,3,4,5,6,7,8,9,10

1,1.00 ,0.17 ,0.17 ,0.90 ,0.90 ,0.00 ,0.10 ,0.00 ,0.80

,0.70

2,0.17 ,1.00 ,0.10 ,0.90 ,0.20 ,0.40 ,0.00 ,0.00 ,0.00 ,0.00

SIMPLE flz&s
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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

COETFTNVEFEITTHEUTOL) @B ONET.

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

EEE] 08z biti— 7 U A BB LRI

K=+ 74V FD) A7 Z2HEEFRONEEROGHIT AT 2 TR 2~ vary v 7
WMZBWT, 52 N0 abaiaring, LIUIERMEEEZ PV E 3. CoRMEEICH LT
INA D GIRERLUTOMEZEZ T

DT oMWY - SHETVEEZET.

max p” x — Ax" Zx
X

(D
sit. xTe=1

]
AL BATH S AR L LT, IFOuNZ FR— b7+ ) A idfbiEEE 2 5
B Us id, PHEEEDPHE) ZLIZEoTD 9 2 S ICHT2T50EGE LET

g

T T
-4 z
max {/J x Izré%;( {x x}}

sit. xTe=1

2

Us & LT, R0 #ATE] £ OF B
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I<r<y

127

DI BXBERF2ELET. L& QL HHTNULEHCCTUTO X ) 2 BEICHE X
ZAHZENTEXET[6]. BITHA BIZKL, AeBlX, ALBONEEZETIODELTT.

maxu’x-1(ZeU-ZeL)

st. xle=1
U-L «x (3)
>0
xT 1
U>0,L>0
B %E
AL EATH S DEEZD TR %ZFKTITH sigl, FR%Z ZTITH) sigU BUTDO L2525
NTWabEE, L@ ZMELRI WV,
sigl 1 2 3 4 5 fi 7 a8
1 1.900 | 1400 —1.000  —1.000  —1.000  —-0L00 0 —1.000 0100
20 1400 0 3500 15000 Q500 —1200  —1200 0 Q400 Q600
Al 1000 4500 50000 1125 0 11000 Q900 Q300 0200
Al 1000 QROD —1125  AO000 0 1800 Q400 0 1200 —-0900
S 1000 | - 200 1100 1 500 4 500 | —1 400 D150 | —2.000
G| 0500 | —1.200 Q800 0 0400 —1400 0 9000 0 -1 000 Q500
Tl 1000 0400 0 Q3000 12000 Q150 —1000 0 BROO . -1 250
8l 0100 Q00 -0200 0900 2000 0 Q&O0 | -1 280 11 500
izl 1 2 3 4 5 fi 7 a8
1] 2000 1000 2500 -0900 1000 -0400 0 28500 0 2000
21 1.000 4 500 | —1 400 1. 200 DE00 =1 100 0500 2 600
Al 2500 1400 0 A000 0500 0 12000 1000 0 Q400 0 —0100
Al —0800 | 1200 -0&OD 0 AEO0 0 1600 0 QROO 1300 0 -0800
S 1.000 0,500 1.200 1,600 S.E00 0 —1.300 o160 | —1.5900
G —0400 1100 1000 0 Q500 0 —1.300 11000 —0800 Q600
Tl 2800 0 0RO0 0 Q400 0 13000 Q160 0900 0 G500 —1 200
Bl 2000 2600 -0100  -0B800 0 —-1900 Q&00 0 -1 200 13500
7272L, a=1, 4’ =(0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1) & L ¥¥.

COMEZERALTHEUTOLIICRY T7.

EH
SigLij,i € A,j €A
Sl.gU,‘j,l' €A, jE A

SIMPLE flz&s

BENROGEE

5

5

WIS BATH OB EFZO TR
BAL S BATH O K BFE D FRR
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Pl ) 2 7 [al AR L
Hisi € A HHEHR GO TIEEE
8
X, 1 € A 'ff‘ﬂ}\kbgj
Ll'j,i € A,] €A
U,'J',l.EA,jGA

BrE%H (RX1b)

ul'x — A(sigU o U — sigL e L)

o ITEE T L DEOM

O
U-L
) ’lc ] >0 A TF S I
X
Z X =1 AR OBANT 1
i€A

LijZO,Vl'GA,J'GA

175 L D& BB 5 FER S

U,’jZO,ViEA,jEA

79 U OB EFICHT 5 IEASH

Z ORI MERIFIAA > T B OT, FIEEaImEEIC 2 ) £, &L L72#5R % SIMPLE

TR THEUTOIIICED .
RobustPortfolio.smp

/] BEERT

Parameter nA; // $HHHEL
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));
Variable L(index=(i,j));
Variable x(index=i);

/1 KRR

Sequence V(from=1,to=nA+1);

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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Element v(set=V);

Element w(set=V);

SymmetricMatrix M((v,w));

/! MOEFOESR (L=MFR550H)

M[i,jl = U[i,j] - L[i,31, i <= j; // ZEb (@ E=MAE5)

M[j,nA+1] = x[j]; // Hk
M[nA+1,nA+1] = 1; // BT
// BB

Objective f(type=maximize);
f = sum(mulil*x[i],1)

- lambda*sum(sigU[i, j1*U[i,jl-sigL[i,j]1*L[i,3],(E,3));
/7 flF S
M >= 0; // FIEEfERIF
sum(x[i],1) == 1;
Uli,jl == U[],il, i > j;
L[i,j] == L[j,i], i > j;
Uli,jl >= 0;
L[i,j] >= 0;
/7RI
solve();

/7 W

x.val.printQ);

129

T—=5 77 A NVEUTFTDO=>TT.

sigL.csv

sigl,1,2,3,4,5,6,7,8
1,1.9,-1.4,-1,-1,-1,-0.5,-1,0.1
2,-1.4,3.5,-1.5,0.5,-1.2,-1.2,0.4,0.6
3,-1,-1.5,5,-1.125,1.1,0.9,0.3,-0.2
4,-1,0.5,-1.125,6,1.5,0.4,1.2,-0.9
5,-1,-1.2,1.1,1.5,4.5,-1.4,0.15,-2
6,-0.5,-1.2,0.9,0.4,-1.4,9,-1,0.5
7,-1,0.4,0.3,1.2,0.15,-1,5.5,-1.25
8,0.1,0.6,-0.2,-0.9,-2,0.5,-1.25,11.5

sigU.csv

sigl,1,2,3,4,5,6,7,8
1,3,1,2.5,-0.9,1,-0.4,2.5,2

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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i

2,1,4.5,-1.4,1.2,0.5,-1.1,0.5,2.6
3,2.5,-1.4,6,-0.5,1.2,1,0.4,-0.1
4,-0.9,1.2,-0.5,6.5,1.6,0.5,1.3,-0.8
5,1,0.5,1.2,1.6,5.5,-1.3,0.16,-1.9
6,-0.4,-1.1,1,0.5,-1.3,11,-0.9,0.6
7,2.5,0.5,0.4,1.3,0.16,-0.9,6.5,-1.2

8,2,2.6,-0.1,-0.8,-1.9,0.6,-1.2,13.5

data.dat

nA = 8;
lambda = 1;

mu = [1] 0.1 [2] 0.1 [3] 0.1 [4] 0.1 [5] 0.1 [6] 0.1 [7] 0.1 [8] 0.1;

COETNVEFEITTHEUTOL) @B ONET.

x[1]1=6.46383e-006
x[2]=0.233187
x[3]1=0.175312
x[4]1=0.0633794
x[6]1=0.171046
x[6]=0.131894
x[7]=0.152881
x[8]1=0.0722949

, ] = [i]

1223 R PN )

KAy ML, EAFETI T = 222007 V—FIH5ET HBET, 7Vv— 7451
LB Ay FENB Ly VOEMMAIZHK KT HMETY. 22T, 2200/ —FPRRL T
W—=TI @ L7l E&, 202022 Ty I Ay PE3NLEBEVET

CoOMEIX, 77 7BEPBEETII TG ZoNA L WO R ER L E . 0, HPENEEE LT
(X, SDP#EMMEL L CRER EFEZ RO DL I ENTELHIEE LTHONRTVET.

B %&E
WKDT7FT71F, /J—FELTL, 2 3, 4, 5 6HFEAMETITITYT. Ty IUPLWIGAR,
EAZOLELIT.

SIMPLE fllES BB NTT -8B T L
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)= FZ_ZODTNV—TIZHFT, Iy hENDLIZYy VOERAOBMERIILLI-2WEE, &0
XOBTN—TLHDBTL XD

Z ORfE% Numerical Optimizer Tfff 72012 AL E ATV E$2%, £ 312 SDPMEAIFE L L TR
1bL, HRBIEMED LA RO TAHAFE L & 9. VI35 Vector/Matrix 7 T ADFHATEL L5k -
727280, 77 ATHORREEMHICEITAI LN TEL LRV ELL. 22 TT 7T A175
L, 77 7 ORBATH L BEEATHIS G- 2 b - & &, REATHID S BEBATH &2 51\ 72475 T S
nEy.

DT TRAT 2ERLISEL [711CE Y FT. 5, /—FOHEFLLTINE5 2, KL
Txef{-1L,1L(ieN)Z52FF. TOLE, /—FijeNIZHLT, x=x;Ti,jARLETV—TFIZ
BLTWAI,%, x#x; Ci,j PREZIINV—TIIURELTWDLILE2RTILIITLE, KDLH
WEMMET A2 e TEET. |

max - i’j;’ij,-j(l - XiX))
s.t. x;€{-1,1} VieN

FRtE i L, 28 x,ieN % X;j=xx CEBEMR 2L X,,ieN,je N EEATLL, RO
FEEEIC R 2 Mo TVWET.

1
max 5 Z G[j(l—X[j)

i jeN,i<j
st. X=0
rank(X) = 1
Xi=1 VYieN

i €{-1L11E, Xu(=xx)=1ITHIEL, x, x; OEOEEMEIZX >0, rank(X) = 1ITHIELET. 2
C CTHIF R rank(X) = 1 2B L 72 AK D SDP fEHIMEE 2 0 $4

1
max z Z G,’j(l—X[j)

i,jeNi<j
st. X=0
Xi=1 VYieN
FRtesfbo Bz
1 1
3 Z Gyl = Xij) = 7 Z Gij(1 - Xij)
i jeNi<j ijeN

SIMPLE fllES BB NTT -8B T L
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S

% 2 E ﬁ“s 0)“1:1

i

= %Z ZGinii - ZGinij

ieN \ jeN

JeN

= é—i(diag(Ge) -G)eX

ERERZTHIETUTORMMEPEONET.

&8
N =1{1,2,3,4,5,6}

T
G,‘j,iGN,jEN

L = diag(Ge) — G

8
Xij,iEN,jEN

HE9B% (RX1b)
1

ZL.X

Hl#9

X=0

Xii: l,VZEN

VAR NOF Sty

J—=FieNE /) —=FjeNHPDOLBITy VDH
A RBIT  BEATY

777 GDTTTATE (e BETOEEN1D
X7 V)

BHEI T/ —FieN /—=FjeND2H v b
ENTWVABEEIZ-1, 1y FENTWIRWEEIC
1% & B

BHHTTIE A v FEND Ty T OERDKRH

AE 2
AT

WIZ, TR T —% 77 ANV 552 % SIMPLE EFVARLET. UTOEFTIVCTIIAELER
ZWRELRVERT 720, 2BE LA LrERLTVLEWVWETIVIZARD $7.

maxcutl.smp

/] BELIRAT
Set N;
Element i(set=N);

Element j(set=N);

/] ATHIRG A —%
Matrix G((i,3)); // EA ZBEEATY
Matrix L((i,§)); // 797 G DT 77 A7H]

SIMPLE flz&s
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L = diag(Gxones(N)) - G;

Set NN(dim=2); // L=MA#5%
NN = set0f((i,j), i<=j);

Element ij(set=NN);

115

Variable x(index=ij);
SymmetricMatrix X((i,j));
X[i,j] = x[i,j], i<=j;
X[j,i1 = x[i,j], i<j;
x[i,i] == 1; // NMEFRIT 1
X >= 0; // EIE AR

// BB

Objective obj(type=maximize);

obj = 0.25 * inprod(L,X);

/1 KN

solve();

/1 W

obj.val.print();

T—=%7 74N (csvIBER) QU TFOLHIITAHRD FT.

G.csv

G, 1, 2, 3, 4, 5, 6
1, 0, 2, 3, 0, 1, 3
2, 2, 0,1, 2,0, 0
3, 3, 1, 0, 2, 0, 3
4, 0, 2, 2, 0, 1, 4
5,1, 0, 0, 1, 0, 2
6, 3, 0, 3, 4, 2, 0

COETNVEFESTDHE, HRBEEME 187437 5N 9. ThiIZ ALREDOEMBEE TS D
T, AMEO PREE 2D 7.

WIZ 0-1 BHGETH R E L Lo bx ML £ 9. SDPEHMMEETH SNz FREONEE % i~
THEL LY.

FIEHKIL, £/ —FICRHLO0- 128 x, (e N ZHBELTR22007V—7125ET 5] 2 [00fiz &

SIMPLE fllES BB NTT -8B T L
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i

LIN=T L1 OMEREDL V=TI SEET. T/, /)= Fi& ) —=FjPRBRLIN—TDL
EWC1Z2EY), FLIN—TDEEIZI0%REDLERKy,(ieN,jeN)ZHELE Y. ok, HWEII

i<j
DT & HHIF &8I 08B ) $3. BARMIC (x, x5, 7)) = (0, 1,1),(1,0,1),(0,0,0), (1, 1,0) &
ZHMEREREITLI VDT, ZOMEROMEEZZ R T (x, x5,y = (0,1,0),(1,0,0),(0,0,1),(1,1, 1)

L MEEEPRTAHMEZEALTY. 2oL Rl ZREALZERMLIZRD L HIZ4R) £

%4

N =1{1,2,3,4,5,6} J— FO#E

1751

Gij,ieN,jEN J—FieNt/—FjeNH»PDL BTy VDHEH
A FHLY B BT

0-1 ZH

xi,i €N 0-1D2DODTN—TDELLIZAL P EETE
#

8

yijieN,jeN 1y PENTZ Y VOERE i, x; D ORB20
DE

BRIEEH (RX1b)

ZG,’jyij Ay bENBTY y@i%‘@?ﬁ%*ﬂ

i<j

il

—xi—xj+y; <0 (1) (xi» xj, yij) = (0,0, 1) DFERR

—Xi+xj—y; <0 (2) (x1, x5, 317) = (0, 1,0) DHERR

Xi—xj=y; <0 (3) (xi, xj, yij) = (1,0,0) DHERR

Xi+xj+y <2 (4) (i, x5, yi7) = (1,1, 1) DOFEBR

ERCTER y; 3ERERE LTERINTOETE, EBIZIZ 01 L2 ba0ERELY
F.2hE, R M@ kD y; 2025 X@G) &0, y; < 1 258hh, E51T (b, x) OHMEED
(0,0),(0,1),(1,0),(1, 1) L& HHWI L X (DHQB)@) 225, y;=00r 1 PEPNET. T/, kil
DOALERHEEEPIRT 2 HFEORAE LT 0-1 £%K z; Z8ML T,

xi+xj+y,~j = ZZij

LEBTAHELHY T, KIZ, SIMPLE EFVARLET. UTFOEFIVTIIAERZ K % ke
RO EET 720, ZHE LA LAERL TV RVWETVIZR) 7.

SIMPLE fllES BB NTT -8B T L
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maxcut2.smp

/] BE
Set N;
Element i(set=N);

Element j(set=N);

/1 EE
Matrix G((i,j));

Set NN(dim=2); // XffiRs
NN = set0f((1,j),1i<]);

Element ij(set=NN);

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

Variable y(index=ij);

// x[i] x[3] yli,51 OEEMEZ L HHI%
- x[i] - x[j] + y[i,j] <= 0,(i,j)<NN;
- x[i] + x[j] - y[i,j] <= 0,(i,j)<NN;
x[i] - x[j] - y[i,j] <= 0,(i,j)<NN;
x[1] + x[j] + y[i,j] <= 2,(i,j)<NN;

/7 HE9BI%
Objective obj(type=maximize);

obj = sum(G[ijl*y[ijl,ij);

// RIBERIEIZ LT o f# s 2 v 5
/] ¥ TOB vy & o-1 BHERICTLILEND S

// options.method="wcsp";

/1 R

solve();

/7 W

x.val.print();

obj.val.print();

SIMPLE fllES BB NTT -8B T L
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i

COETFNEFITTAHE, BB 18, /—F1, 4, 5O V=T, /) —=F 23,6 D7 V—TH
HoNE T, SDPEMMETRD Nz HIWBEAEAS 18.7437 TH-7-Z L 2 EF 2 5 L, SDP Al
EPFEHICRE R P MEZ 52 Twa 2 esbrh 7.

FRED X 9 12 SDPEAIMECRE 2 FRMEZ S 5N 5 2 L2sbh» Twiug, ESYEZ HvT WCSP
TNITY) ZALORERGEICFIH LD, BRTHROZRETHIRICHHELZY b TEET. BZFFTIC
SDP FEAIMIE, Hifki: (+ 5HREE:), WCSP TEZNEIRV R EZDTIORLET. DToRIE
SDP #ZF1 D _EFAEDOREEE L L M#D: WCSP DR EM 2R+ aifkE R L TwE 7.

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
G60.csv | 55.5 2156.71 | 153.2 | 2068 27.4 2068

#Graph 77— % G¥*csv D [#%| 13/ — FR&x KT, Lid7—%
ETRT/ = FIZRHLTEHI0D) ¥ 7 BT 5 L 9 IELE
EEAESET—5.

#WCSP 7V T XL OFEE, RATREREM 10 #, ELEEH
W7z 3 HOEERAIT 1T o 72

[2.2a QR T

BRI EAT V2= Y 7REOFIE LT, KETIEL I F—2GRESHICBITAA T V2 —
WVETH # DT TEZTVWE T

B f&E1
HoHEIF—ERMESHIL, DTO1~6FTOEIF 1L, a2t sdor LET

tIF—% | HEIF—0avH
1 4
2 6
3 5
4 3
5 10
6 7

BIE 1 TlX, HEIF—IZBWTLIHDADIZHILTEsa~xHZ12ELET. ok F—
ZR—OXWGTITH)I L3 TELRZVWDIDOEL, 1HO)ORLGMHBEORKRZ 4 THEE,

SIMPLE fllES BB NTT -8B T L
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NOETRXTOEIF—DET T LAV RNE LD LI BRAT V2=V 2RDTLZZZ .
B, TRTOLIF—DPRTITLETOHRIIRARTD20HETELET.

ZoOMEZERLT S E, UTOXIIZHDTT. 2B, I F—SBICB L TERNBZWOT,
—ODODERERLTIEITEELTLES N,

tIF—%4
Se tIF—%1~6
'R
1 I —&Y eI 4
ET—FK
A I+ — 1 oI~ HHEL L
MLERES [ -4
AL 3 a2 ol W U LT A
A; Y I — 2 oI~ KN L
SLBRIRE -6
DAL 3 a2 ol W U LS R |
A3 Y I — 30N
SLBRIRE -5
A SRS W [ R A
Ay t 3 — 40 WL

AUHRIRE 23

VPR RR 1 R BRI 1
As Y 3IF— 5 oa<v Bk

ALFRIRE 10

DAL Sl < ol B W U ST T |
As t3IF— 60K E

AUHRIRE 7

VB EIR 1 LR R 1

T-N&ESKK

MM, i€ Se IF—iE D) BHE—NES
79514 ET1

act;,i € Se tIF—iz I hIEE
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i

B (&/IME)

completionTime Rt DIVEEDSE T IRH
24T 21— IVERE
T RKT20HETS

TRAL L7k 8% SIMPLE TRtk A LT X )24 ¥

SeminarAssignl.smp

/] EBERDOA Y 2= v 7 HE
Set T(name="T");

Element t(set=T);

/1 VEE (B3I —) RS
Set Se(name="Se");

Element se(set=Se);

/] E— VS

Set M(name="M");

Element m(set=M);

/] FHXIF=HEDH)BE-F

Set MM(name="MM", index=se);

/7 BIR GRE) #5
Set Ro(name="Ro");

Element ro(set=Ro);

/] KE— PR KB E TOMMES
Set TT(name="TT");

Element tt(set=TT);

1/ EER

ResourceRequire req(name="req", mode=M, resource=Ro, duration=TT);

// BB

ResourceCapacity cap(name="cap", resource=Ro, timeStep=T);

/1l T7T4ET4

SIMPLE fllES BB NTT -8B T L
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Activity act(name="-t I J —", index=se, mode=MM[se]);

// BB (§XTO+& 3 F— 05 THHOf/ML)
Objective f(name="Ix/5E T HEL", type=minimize);

f = completionTime;

/1 R K IR ]

options.maxtim = 5;

1/ KIE

solve();

// FEROWT)

f.val.print();

simple_printf ("t I 7 — [%s] = %d\n", se, act[se].startTime);

ANT—=% (datTBR) &, FOXHi2%h T
Data_SeminarAssignlA.dat

cap = [1,0] 4 [1,1] 4 [1,2] 4 [1,3] 4 [1,4] 4 [1,5] 4 [1,6] 4
[1,7] 4 [1,8] 4 [1,9] 4 [1,10] 4 [1,11] 4 [1,12] 4
[1,13] 4 [1,14] 4 [1,15] 4 [1,16] 4 [1,17] 4 [1,18] 4
[1,19] 4 [1,20] 4;

MM = [1] A1 [2] A2 [3] A3 [4] A4 [5] A5 [6] A6;

req = [A1,1,1] 1 [A1,1,2] 1 [A1,1,3] 1 [A1,1,4] 1
[A2,1,1] 1 [A2,1,2] 1 [A2,1,3] 1 [A2,1,4] 1 [A2,1,5] 1

[A2,1,6] 1
[A3,1,1] 1 [A3,1,2] 1 [A3,1,3] 1 [A3,1,4] 1 [A3,1,5] 1
[A4,1,1] 1 [A4,1,2] 1 [A4,1,3] 1

[A5,1,1] 1 [A5,1,2] 1 [A5,1,3] 1 [A5,1,4] 1 [A5,1,5] 1
[A5,1,6] 1 [A5,1,7] 1 [A5,1,8] 1 [A5,1,9]

[EY

[A5,1,10] 1
[A6,1,1] 1 [A6,1,2] 1 [A6,1,3] 1 [A6,1,4]

[

[A6,1,5] 1
[A6,1,6] 1 [A6,1,7] 1;

WX, DTokdicnh 4.

w/hoe T HE=10
tIF—1[11 =0
I —[2]
3= [3]

4

0

SIMPLE fllES BB NTT -8B T L
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t3IF—14] =5
t3IF—1[5] =0
tIF—1[6] =0

>

F28 BlIEDRA

i

FiEROR I F—0fllE, £EIF—0BEEHE2FELTVTT.
BIE 1 Tk, HE€IF—-CBIAE=FF 1M (—H—a<32HLLTWVWL) ODARTLRD,
B P2 TlE, HEIF—ISH LTV O00E—-FEHAEL, HIE1 20 OREOHERS 2 MGk L

ESe

B flE2

BIE1 D&MD E, HEIF—ITBNVT,
LEd. BARMICIE, UToEOME) TT.

IVBOFEATTEORREZ W20 H-25b0L

rIF—4 | BE—F | I F—a<HOWLEE
1 Al_1 1-1-1-1
2 A2 1 | 1-1-1-1-1-1
A2 2 2-2-2
A2_3 1-1-2-2
3 A3_1 1-1-1-1-1
A32 | 221
4 A4l | 1141
5 A5_1 1-1-1-1-1-1-1-1-1-1
A5_2 1-2-2-2-2-1
AS5.3 | 22222
6 A6_1 1-1-1-1-1-1-1
A6_2 1-2-2-2
A63 | 22221

ROTLZE W,

KORFGTTD, BIZIFA22TLAS, I F—2h2a~v6% 3 HICHE-STH L 23O
b5, LwIHIZLiIZARYET. KFEIF—F, ToOEIF—HHFHEIIZE-FD)IBLh
M=% BERL AT NERD A, BIZIEEIFT =3I TEHE—FIZA3_L, A3 2D2200H
HDT, TAEDILDELLPERIRLTEIF—Da~vKaEibs s I Liln v

FTRTOYIF—DPETTIRHIRNE LD L), BYLRE—FEERLTATF V2 —L%

ERALICELELCIE, BIEL EFHMETT. TTDT, EFVT7 74 VOB LHBIE 1 & H—12%

DETd.

ABF—% (datER) X, UTDXHIT%h F9.

Data_SeminarAssign1B.dat

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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cap = [1,0] 4 [1,1] 4 [1,2] 4 [1,3] 4 [1,4] 4 [1,5] 4 [1,6] 4

[1,7] 4 [1,8] 4 [1,9] 4 [1,10] 4 [1,11] 4 [1,12] 4

[1,13] 4 [1,14] 4 [1,15] 4 [1,16] 4 [1,17] 4 [1,18] 4

[1,19] 4 [1,20] 4

MM

[1] A1 1 [2] A2 1 A2 2 A2 3 [3] A3_1 A3.2 [4] A4 1

[5] A5_1 A5_2 A5_3 [6] A6_1 A6_2 A6_3

req = [A1_1,1,1]
[A2_1,1,1]
[A2_1,1,6]
[A2_2,1,1]
[A2_3,1,1]
[A3_1,1,1]
[A3_2,1,1]
[Ad4_1,1,1]
[A5_1,1,1]
[A5_1,1,6]
[A5_2,1,1]
[A5_2,1,6]
[A5_3,1,1]
[A6_1,1,1]
[A6_1,1,6]
[A6_2,1,1]
[A6_3,1,1]

1

(A1 1,1,2] 1 [A1 1,1,3] 1 [A1 1,1,4] 1

[A2_1,1,2]

[A2_2,1,2]
[A2_3,1,2]
[A3_1,1,2]
[A3_2,1,2]
[A4_1,1,2]
[(A5_1,1,2]
[(A5_1,1,7]
[A5_2,1,2]

[A5_3,1,2]
[A6_1,1,2]
[A6_1,1,7]
[A6_2,1,2]
[A6_3,1,2]

1

(A2 1,1,3] 1 [A2.1,1,4] 1

[A2_2,1,3] 2
(A2_3,1,3] 2 [A2_3,1,4] 2
(A3_1,1,3] 1 [A3_1,1,4] 1
[A3_2,1,3] 1
[A4_1,1,3] 1
[A5_1,1,3] 1 [A5_1,1,4] 1
(A5_1,1,8] 1 [A5_1,1,9] 1
(A5_2,1,3] 2 [A5_2,1,4] 2

[A5_3,1,3] 2 [A5_3,1,4] 2
[A6_1,1,3] 1 [A6_1,1,4] 1

[A6_2,1,3] 2 [A6.2,1,4] 2
[A6_3,1,3] 2 [A6_3,1,4] 1;

[A2.1,1,5] 1

[A3_1,1,5] 1

(A5 1,1,5] 1
[A5_1,1,10] 1
[A5_2,1,5] 2

[A5_3,1,5] 2
[(A6_1,1,5] 1

Bl EHBET 2L, BEIF—IZBVWTED ) BE- FORDPMR I ENBDLPN IR L ER

WY

MR, UToXoickzh 9.

w/NSE T HHi=9

tIF—111 =0
tISf—1[2] =5
t3IF—1[31 =0
IF—[4] =4
tIF—1[5] =0
tISf—1[6] =5

RRDP OISR LI, BIE 1IZHRT, FIE2 CREIF—ETHALZEMTE L) AT
Va—VETHZN TSI EAFTEE L. Thid, &3 F—2LD ) 2E— FOEMBIE L & K

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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LTz /2810 X5720TT.

COFORKIZ, FETIRRERLIER T —2DATLEY, b)) —2GHERLIEZYEBINL
THELE). ¥IF—ZEETI2ALN &Y (KEE) L T78% UMERE) 0ok)RdbozfE
LTWZ20E, Bbr)ilhsrtBnid.

m fIE3

BIE 2 D&MD B L, SHIAL VEGEHELTT.

FXIF—LBIIAL VR TIHEIF—%1To72%, Tooxy; (LFTIE, H7ake
IEAZEICLET) KBV THMEHNOLIF—27) DL LET. 7RG TOLIF—FEftih
B, PE2 LH—& LET. 1 HHA) OV TRIGMEHBORKRICELEL TS, BE - FE?2
FkkE, 4L FT

AL VEGTIZTIH IEEOEIF—LMT) TEPTET, LadbAf &3 &eIF—0
BLOD1AYDALPFHTLILENTELRVLDETLHLE, TXRTOEIF—PETT LI
BN DX BRAT V2= NVERDOTL I,

ERALE LTRUTOEIIZ, H£EIF—LEBIZ, AL VA TEIF—2T50BICFTRYT
ﬁ?kwv%ﬁﬂﬁ#mbbiT.&3%ﬁ%%i<ﬂlb%¢%@&bi?

BiR

0 AL TRy, R EEIC 1

1 TR, R4

FATHIKY

actip < act;1,Yi € Se EEOLIF—illBVT, A &Y ToL
IF—FRIBIIAA YPHORYTO R
—:@ﬁ?é

FEtERAL DB A JKWE L 72 SIMPLE TOEF)Vitix, DLTOXHI2% Y 4.

SeminarAssign1B.smp

EROAr T 2= v 7
Set T(name="T");

Element t(set=T);

/7 B (B3 —) A
Set Se(name="Se");

Element se(set=Se);

/1 E—FRE

Set M(name="M");

SIMPLE fllES BB NTT -8B T L
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Element m(set=M);

/7 B GPR) £46
Set Ro(name="Ro");

Element ro(set=Ro);

/] FEIF—DEHILE—F

Set MM(name="MM", index=(se,ro0));

/! &E— FhoRKEENH $ CoONBES
Set TT(name="TT");

Element tt(set=TT);

// BB

ResourceCapacity cap(name="cap", resource=Ro, timeStep=T);

/] EER

ResourceRequire req(name="req", mode=M, resource=Ro, duration=TT);

/] TI7T4ET4
Activity act(name="- I 7} —", index=(se,ro), mode=MM[se,ro]);
/7 FEATHIF

act[se,ro-1] < act[se,ro], ro > O;

// BB (F§ToE I F— 0% TRAOR/ML)
Objective f(name="#/N5E T HEL", type=minimize);

f = completionTime;

/7 SRR KRR

options.maxtim = 5;

/1 RfE

solve();

/1 FEROWT)
f.val.print();

simple_printf ("t I J— [U%s,%s] = %d\n", se, ro, act[se,ro].startTime);

ANF—% (datER) X, UTDXHITHh F9.

SIMPLE fllES BB NTT -8B T L
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Data_SeminarAssign2.dat

=

% 2 E ﬁ“s @l\D

i

cap = [0,0] 1 [0,1] 1 [o0,2] 1 [0,3] 1 [0,4] 1 [0,5] 1 [0,6] 1

[1,0]
[2,0]
[3,0]
[4,0]
[5,0]
[6,0]

req =

[0,71 1 [0,8] 1 [0,9] 1 [0,10] 1 [0,11] 1 [0,12] 1

[0,13] 1 [0,14] 1 [0,15] 1 [0,16] 1 [0,17] 1 [0,18] 1

[0,19] 1 [0,20] 1

(1,01 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

[1,13] 4 [1,14] 4 [1,15] 4 [1,16] 4 [1,17] 4 [1,18] 4

[1,19] 4 [1,20] 4

large_room
large_room
large_room
large_room
large_room

large_room

[1,11 A1_1

[2,1]
[3,1]

[4,1] A4 1

[5,1]
(6,11

[large_room,0,1] 1

[A1_1,1,1]
[A2_1,1,1]
[A2_1,1,6]
[A2_2,1,1]
[A2_3,1,1]
[A3_1,1,1]
[A3_2,1,1]
[A4_1,1,1]
[A5_1,1,1]
[A5_1,1,6]
[A5_2,1,1]
[A5_2,1,6]
[A5_3,1,1]
[a6_1,1,1]
[a6_1,1,6]
[a6_2,1,1]
[A6_3,1,1]

1

1

1

(a1 1,1,2]
[A2_1,1,2]

[A2_2,1,2]
[A2_3,1,2]
[A3_1,1,2]
[A3_2,1,2]
[A4_1,1,2]
[(A5_1,1,2]
[(A5_1,1,7]
[A5_2,1,2]

[A5_3,1,2]
[A6_1,1,2]
[A6_1,1,7]
[A6_2,1,2]
[A6_3,1,2]

A3_1 A3 2

A2 1 A2 2 A2 3

A5_1 A5_2 A5 3
A6_1 A6_2 A6_3

(A1 1,1,3]
[A2_1,1,3]

[A2_2,1,3]
[A2_3,1,3]
[A3_1,1,3]
[A3_2,1,3]
[A4_1,1,3]
[A5_1,1,3]
[A5_1,1,8]
[A5_2,1,3]

[A5_3,1,3]
[A6_1,1,3]

[A6_2,1,3]
[A6_3,1,3]

(A1 1,1,4]
[A2_1,1,4]

[A2_3,1,4]
[A3_1,1,4]

[A5_1,1,4]
[A5_1,1,9]
[A5_2,1,4]

[A5_3,1,4]
[A6_1,1,4]

[A6_2,1,4]
[A6_3,1,4]

[A2.1,1,5] 1

[(A3_1,1,5] 1

[A5_1,1,5] 1
[A5_1,1,10] 1
[A5_2,1,5] 2

[A5_3,1,5] 2
[A6_1,1,5] 1

WX, DToXH12%h 9.

SIMPLE flz&s
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R/ANGE T H#=11

t3IJ)F—1[1,0] =2
tI)F—1[1,1] =3
IS —1[2,0] =4
I+ —1[2,1] =5
t3IJ)F—1[3,0] =1
t3I)F—1[3,1] =2
t3IJ)—1[4,0] =5
tIF—1[4,1]1 =7
t3IJF—1[5,0] =0
tI)F—1[5,1] =1
t3IJ)—16,0] =3
tI)—16,1]1 = 4

12.25 PEPPECEPCOEIPEl
Varsvay TRy Va—) v HELE, AETESOBY N, E (Y a7) RRERICR)
HMICE D RBFC, B THL, MHBENEOR/MEEHNE LAYy V2= Y JHETY. 22
T, FEICEMOBD>BIT, HEIEROMERE AL —Yay) »ofgsh, #tHoLTo
TEEDIL I NG &, ALFOWMBD5E T 3 5 EFIFEM (serial machines) (ZDOWTHER L F 3. ARRE
&, FEEPE SN BIHFPICL > T, FO3DICRMENET.
LA—=7>ay 7R (2251 #)
DI SN D EMOMEF TP F > T wn
2. 70— 3y 7R (2252 )
BAFEAVILEL S 2 B O N 5 1F L
3.Va7vay 7HE (2253 i)
FAEEDEL S N B BEMONEFE A D SNTWED, TROSDIFIFMERET L IR R >TWTH
v, 7=y a3y 7HEO .
UTFT, Eid1~-30pEZHMLET. LEIZS U T [Numerical Optimizer/SIMPLE ¥ = 2. 7 )V |
WIZd % repsp DL D BFE TITE L 723,

2.25.1 #—Tv 3w JHRE

B FfE -7 a3y HE
3ODEEDNOEREING, 3 004FHEH L ELFET. BAEEZ NPT 5 Eh & BB IZ DL
DENZHEZOLNTVET.

SIMPLE fllES BB NTT -8B T L
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PESE 1 (BEME 1) | VB2 (BEBR2) | TEE 3 (BEAR 3)
fhdia | 5 FFRY 8 IR¢ 4 IRy
fEFb | 5 REH 4 WRgH 6 IRE[H]
g c | 6 BEH 5 IREH 5 IRE[H

FAEMAMEFE L UL L T2 I, MMoEEL BT 2RI EA. T, SMEEL LMY
BIEFICHIRIZD ) FHA. ZOBREGOREOIERDTE TR RNE %25 L HI12T 51213, Kt
FHELO L) ITEMICE D IR NTL L O 2. 4B, TXRTOMEFEEZEZ S F TORTERRIZ
WARKT30HFEFTLT 5.

COMEEBERHHNE ATV a—) Y IHETESMET 5 L, BIZITLTORICRY) £
FAFOFEEIEIFERFIIE 2 DL EMAE SR W E, ¥ I -FHEE2HWTEBL TW R HITER
LT 723w,

machinel PR 1, AR R 1
machine2 BB 2, GRS
machine3 BB 3, ARG 1
di FI—HiE 1, RIS
d2 I —HiE2, faEEIC ]
d3 I —HH 3, feERIC ]
E—FK
mode_a_1 WLIRIRE [ -5

VFERE : machinel, d1 & ALBRRE R HE IS 1
mode_a_2 LI [ -8

VFERE : machine2, d1 & LRI HE IS 1
mode_a_3 MLFRIRF [ 4

V¥ ¢ machine3, d1 & QULBRIRF ] 12 1
mode_b_1 MLERRER -5

V¥ machinel, d2 % QLBRRE R HH 12 1
mode_b_2 MLFRER [ 4

VBERE © machine2, d2 & ALBRIRE R H R 1C 1
mode_b_3 MLIRFE[H -6

V¥ machine3, d2 % QLBRF R HH 12 1
mode_c¢_1 MLIRFF[H -6

VB machinel, d3 % RUBRIRE I HH 812 1
mode_¢_2 MLERBER -5

VB machine2, d3 = LBERF P12 1

SIMPLE fllES BB NTT -8B T L
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mode_c_3 WUIRIRE [ -5
V¥ - machine3, d3 2 JLBLEF I HIHIC 1
TI9T1ETA
actq, g a O 1
ALFE— F : mode_a_l
actyp g a DIESE 2
LHE— F : mode_a_2
acty3 2 a DIEE 3
MLPE— F : mode_a_3
actp b OIEE 1
WLEE— R : mode_b_1
actyy L% b OfEE 2
MLIEE— F : mode_b_2
actp3 5 b OIEE 3
MFE— N : mode_b_3
act,, 3 c DIEE L
FE— N : mode_c_1
act. 5 c DfEE 2
WFE— N : mode_c_2
actes 2 ¢ DS 3

MLFEE— F : mode_c 3

HrB% (&/Mb)

completionTime

R DIVEEDTE T RH)

24 1 —JVHEBRY

T

RRT30KHET S

% SIMPLE TRtk 5 XKD L H IR T5.
BB, TI7T4ET 405 BICHETE- FEATTD, HFH - 1EBEOKMAGDLEIIRH L TEDE—
FASRHE T 5 E W) 4 AvailMode ZHE L, Thx5 e LTELTT.

openshop.smp

/1 VEERE
Set J; // ALdE
Element j(set=J);

Set S; // TE3E

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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Element s(set=S);

/] B— RS

Set M;

Element m(set=M);

Set AvailMode(name="AvailMode", index=(j,s)); // HHFOFRL =T g Y IZBW TR ING
E—F

1/ BRES

Set R;

Element r(set=R);

/7 VR &

Set D; // & E— FOMEERB ORK
Element d(set=D);

/1 WSS

Set T; // A¥ TV 22— IVHH

T="0 .. 30";

Element t(set=T);

/] T T 1T 1 (B

Activity act(name="act", index=(j,s), mode=AvailModel[j,s]);

/] ER

// R

ResourceRequire req(name="req", mode=M, resource=R, duration=D);
// B

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

cap[r,t] = 1;

/1 HER%L
Objective f(type=minimize);

f = completionTime; // HIRDIEFEDSE | KK/ Mb

7/ SR IR I I D R e

options.maxtim = 15;

/1 K

solve();

SIMPLE fllES BB NTT -8B T L
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/] FEROREHENT)

simple_printf ("act[%s,%d] = %d\n", j, s, act[j,s].startTime);

149

F—=F T 7 A NVERDE IR T

data.dat

AvailMode =

[2,1] mode_a_1
[a,2] mode_a_2
[a,3] mode_a_3
[b,1] mode_b_1
[b,2] mode_b_2
[b,3] mode_b_3
[c,1] mode_c_1
[c,2] mode_c_2

[c,3] mode_c_3

req.dat

req =

[mode_a_1,machinel,1]
[mode_a_1,machinel, 2]
[mode_a_1,machinel, 3]
[mode_a_1,machinel,4]

[mode_a_1,machinel,5]

[mode_b_1,machinel,1]
[mode_b_1,machinel,?2]
[mode_b_1,machinel, 3]
[mode_b_1,machinel,4]

[mode_b_1,machinel,5]

[mode_c_1,machinel,1]
[mode_c_1,machinel,?2]

[mode_c_1,machinel, 3]

SIMPLE flz&s

[mode_a_2,machine2,1]
[mode_a_2,machine2,2]
[mode_a_2,machine2, 3]
[mode_a_2,machine2,4]
[mode_a_2,machine2,5]
[mode_a_2,machine2,6]
[mode_a_2,machine2,7]

[mode_a_2,machine2,8]

[mode_b_2,machine2,1]
[mode_b_2,machine2, 2]
[mode_b_2,machine2, 3]

[mode_b_2,machine2,4]

[mode_c_2,machine2,1]
[mode_c_2,machine2,2]

[mode_c_2,machine2, 3]

[mode_a_3,machine3,1]
[mode_a_3,machine3,2]
[mode_a_3,machine3, 3]

[mode_a_3,machine3,4]

[mode_b_3,machine3,1]
[mode_b_3,machine3, 2]
[mode_b_3,machine3, 3]
[mode_b_3,machine3,4]
[mode_b_3,machine3,5]

[mode_b_3,machine3, 6]

[mode_c_3,machine3,1]
[mode_c_3,machine3,2]

[mode_c_3,machine3, 3]

MRS NTT FT—FHIEVRT I
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[mode_c_1,machinel,4] 1 [mode_c_2,machine2,4] 1 [mode_c_3,machine3,4] 1

[mode_c_1,machinel1,5] 1 [mode_c_2,machine2,5] 1 [mode_c_3,machine3,5] 1

[mode_c_1,machinel,6] 1

[mode_a_1,d1,1]
[mode_a_1,d1,2]
[mode_a_1,d1,3]
[mode_a_1,d1,4]

[mode_a_1,d1,5]

[mode_b_1,d2,1]
[mode_b_1,d2,2]
[mode_b_1,d2,3]
[mode_b_1,d2,4]
[mode_b_1,d2,5]

[mode_c_1,d3,1]
[mode_c_1,d3,2]
[mode_c_1,d3,3]
[mode_c_1,d3,4]
[mode_c_1,d3,5]
[mode_c_1,d3,6]

3

[mode_a_2,d1,1]
[mode_a_2,d1,2]
[mode_a_2,d1,3]
[mode_a_2,d1,4]
[mode_a_2,d1,5]
[mode_a_2,d1,6]
[mode_a_2,d1,7]
[mode_a_2,d1,8]

[mode_b_2,d2,1]
[mode_b_2,d2,2]
[mode_b_2,d2,3]
[mode_b_2,d2,4]

[mode_c_2,d3,1]
[mode_c_2,d3,2]
[mode_c_2,d3,3]
[mode_c_2,d3,4]
[mode_c_2,d3,5]

[mode_a_3,d1,1]
[mode_a_3,d1,2]
[mode_a_3,d1,3]

[mode_a_3,d1,4]

[mode_b_3,d2,1]
[mode_b_3,d2,2]
[mode_b_3,d2,3]
[mode_b_3,d2,4]
[mode_b_3,d2,5]
[mode_b_3,d2,6]

[mode_c_3,d3,1]
[mode_c_3,d3,2]
[mode_c_3,d3,3]
[mode_c_3,d3,4]
[mode_c_3,d3,5]

FEATTBH L, FEEORGIEZ

actl[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

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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A INET.

2.25.2 7JO—v3vJH&E

B %E 70->av HE

HfioAr—7> v ay THEOEMHEOT, KtE, 1B 1L ER 2 MEE3 OIHTRE I NN
Babnwb LEd. COREOREOIEEDT TRRADPRNE LD EHICTHIZE, EDXHIZ
M2 S ) IRIUET L VT L & )

COMEERFER T 5I121E, HMEEOWMHNT 2 HK T2 FOXTHNEZIMZ L8R 3
%8B, UFTTHWTWS <3 fTRezETiFE LET.

FEATHIEY

act,) < actyp a1, HFHaDEE 2 1287 T 5
act,p < acty; b3 a OEE 21X, EFHa DEE3ITEITT A
acty) < actyy b OFEE 11X, th3b OEXK 2128473 5
acty, < actys b OFEFE 213, AEFH b OIEE3 LTI 5
act.; < act., HFc D 11k, HFcolEE 2128735
actep < acte; i c DFEE 21, S c DEE3ITHITT S

LR DEATHIRI 2 I 2 72 SIMPLE D FIVIZLLT ORI D 3. M, BFORIEEZFEEIC2
DL AR 2 wERIE, BATHIR TERHEIN TV A2HFITEREL TL 23,

flowshop.smp

/1 VERSEE

Set J; // fh3

Element j(set=J);

Set S; // VB3

Element s(set=S);

/] E— FHEA

Set M;

Element m(set=M);

Set AvailMode (name="AvailMode", index=(j,s)); // FHFOFRL =Y g ViZBW B IN 5
E—F

/] BRES

Set R;

Element r(set=R);

/7 Ve S

Set D; // % E— FOVEERHORK

SIMPLE fllES BB NTT -8B T L
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i

Element d(set=D);

/1 WSS

Set T; // A¥ TV 22— IVHH
T="0 .. 30";

Element t(set=T);

/] T T 1T 1 (B

Activity act(name="act", index=(j,s), mode=AvailModel[j,s]);

/] R

// R

ResourceRequire req(name="req", mode=M, resource=R, duration=D);
/7 EIRPLRG R

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

cap[r,t] = 1;

/7 HEBE (et OVESED5E TR Df/ME)
Objective f(type=minimize);

f = completionTime;

/7 FEATHIF

act[j,s-1] < actl[j,s], 1 < s;

/7 KIFR KR DR E

options.maxtim = 15;

/1 R

solve();

// FER O

simple_printf ("act[%s,%d] = %d\n", j, s, act[j,s].startTime);

ATHIRI Z 3R 2 XY, ¥I—BE2HCAULENEL holzl, T—F 774 NMD 1 DL
TORRIBIESNET.
req.dat

req =
[mode_a_1,machinel,1] 1 [mode_a_2,machine2,1] 1 [mode_a_3,machine3,1] 1

[mode_a_1,machinel1,2] 1 [mode_a_2,machine2,2] 1 [mode_a_3,machine3,2] 1

SIMPLE fllES BB NTT -8B T L
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[mode_a_1,machinel, 3]
[mode_a_1,machinel,4]

[mode_a_1,machinel,5]

[mode_b_1,machinel,1]
[mode_b_1,machinel,?2]
[mode_b_1,machinel, 3]
[mode_b_1,machinel,4]

[mode_b_1,machinel,5]

[mode_c_1,machinel,1]
[mode_c_1,machinel,?2]
[mode_c_1,machinel, 3]
[mode_c_1,machinel,4]
[mode_c_1,machinel,5]
[mode_c_1,machinel,6]

3

[mode_a_2,machine2, 3]
[mode_a_2,machine2,4]
[mode_a_2,machine?2,5]
[mode_a_2,machine2,6]
[mode_a_2,machine2,7]

[mode_a_2,machine2,8]

[mode_b_2,machine2,1]
[mode_b_2,machine2,2]
[mode_b_2,machine2, 3]

[mode_b_2,machine2,4]

[mode_c_2,machine2,1]
[mode_c_2,machine2,2]
[mode_c_2,machine2, 3]
[mode_c_2,machine2,4]

[mode_c_2,machine?2,5]

[mode_a_3,machine3,3] 1

[mode_a_3,machine3,4] 1

[mode_b_3,machine3,1]
[mode_b_3,machine3, 2]
[mode_b_3,machine3, 3]
[mode_b_3,machine3,4]
[mode_b_3,machine3,5]

[mode_b_3,machine3,6]

[mode_c_3,machine3,1]
[mode_c_3,machine3,2]
[mode_c_3,machine3, 3]
[mode_c_3,machine3,4]

[mode_c_3,machine3,5]

153

FETTHE, SMEEORGIHAPUTO L) IZHhsh T,

act[a,1] = 11
act[a,2] = 16
act[a,3] = 24
act[b,1] = 6
act[b,2] = 11
act[b,3] = 16
act[c,1] =0
act[c,2] =6

act[c,3] = 11

SIMPLE flz&s

MRS NTT FT—FHIEVRT I
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2.25.3 YaJyvavIiE

=

F28 BlIEDRA

i

W ME a3 ayHE

WOt —7r 3y TREOEFOT, FAFEILDTFONHIMBEIN LTI LS 2Vwb oL

LET.
ESE 1 (BBMK 1) | TESE2 (B 2) | FEE3 (B8 3)
fbdia | 1 3 2
b | 1 2 3
e |2 1 3

WTL & 9D

COREDORBEOVERDTE TR RN E 25 L HITT5120F, £ X5 1M E H ) ki &

COREIZ, FATHR ST OMICEE I N T .

FATHIKY

acty) < actys
acty3 < actyp
acty < actpp
actpp < actp3
act.p < actg

acte) < act.s

B a O 11,
5 a DIEE 3 13,
5 b DFER 113,
3 b O 2 13,
13 c DIEE 2 13,
2 c DFEE 113,

5 a O3 IHATT S
g a D2 128479 %
b DIE 2 128479 5
3 b OMEHE 3 IZKATT 5
g c O 1IEITT 5
g c O3 IZHATT S

LFROETHNAE T =I5 526N 5 X H)IZSIMPLEDET VETF— ¥ 2 BIEL 5.

jobshop.smp

ARG S 5=

set J; // H:F
Element j(set=J);
set s; // 1B
Element s(set=8);
/= FEE
Set M;

Element m(set=M);
Set AvailMode (name="AvailMode",
E—F

/1 BIRGRE

Set R;

Element r(set=R);

SIMPLE flz&s

index=(j,s)); // ZFHFOF XL =T a3 ViZBW T ENS

MRS NTT FT—FHIEVRT I
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/1 VEER &

Set D; // &%E— FOVEFERH OiRK
Element d(set=D);

/1 WIS

Set T; // A7 ¥ a— VIl

T="0 .. 30";

Element t(set=T);

/] T T4 T4 (R

Activity act(name="act", index=(j,s), mode=AvailModel[j,s]);

/] R

/] LG

ResourceRequire req(name="req", mode=M, resource=R, duration=D);
/7 BB R

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

capl[r,t] = 1;

/7 HRBE GRROVEEDSE TIRZ O H/MEb)
Objective f(type=minimize);

f = completionTime;

/7 FATHIR

Set Prec(name="Prec", dim=3);
Element u(set=S);

Element v(set=S);

act[j,ul < actlj,v]l, (j,u,v)<Prec;
/7 RIFRK I H DR E

options.maxtim = 15;

N

solve();

/7 FEROFERET

simple_printf ("act[%s,%d] = %d\n", j, s, act[j,s].startTime);

F—=FT7AND I OB TOMRIBIEINTT.
data.dat

SIMPLE fllES BB NTT -8B T L
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i

AvailMode =

[a,1] mode_a_1
[a,2] mode_a_2
[a,3] mode_a_3
[b,1] mode_b_1
[b,2] mode_b_2
[b,3] mode_b_3
[c,1] mode_c_1
[c,2] mode_c_2

[c,3] mode_c_3

FAT B L, SERORBIEAPUTO LS ICHh ST T,

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 URTIa1—UVIRRE

FEBEOBYTIX, B DI L7250 RBH RS L2FNPLIELIED Y 5. 2044, &
FORrVa—NVEBEEL, FEEEELLR BHEASrYV2—-VEHMAELTT. T X)) LHE
FVAF V2= Y FHELERFICLET

SIMPLE fllES BB NTT -8B T L
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157

B fE VX5 a-UrIH&E
HioY a7y ay TREZ BN 7ER, BEE0RIBIZNIZ,
TESE 1 (B§MR 1) | PRS2 (B¥Mk2) | 7EE 3 (BMK 3)
a0 14 5
% | 5 10 14
e | 10 0 20

ERVFE LA ZOART T 2= V2OV TEM 2 iz L T 2T, 10 A8 X720 T, B 2

ML, SEEREILRET IR T L
BEDINIIAT V2=V 2MAEFITINTL & 9 D

C OB EDORBEDIVEEDE TR RN R D L H I

COMEZLR T HI21E, BEDOR T Va—VEEET LL, 77717 1 EEREE (fixActivity)
HHTAILERHN) T, 72, RROAT V22— VBRI RECEIITTHE, ETOMEEI
473 % sourceActivity (HEJTEFREINTWVS) L) EBTHIMNZRLR T 2 LEFH Y £7.

Dbz btazzsl, L LTEFHZCUTOL0MbY) 7.

7771 ET 1« ORBEZIEE

fixActivity(act, ) .startTime)
fixActivity(act, 3.startTime)
fixActivity(acty ) .startTime)

fixActivity(act,,.startT ime)

7754 ET4DE—KNEE

fixActivity(act, 1)
fixActivity(act, 3)
fixActivity(acty 1)

fixActivity(act,)

FEATHIFY

sourceActivity < act,, 10

sourceActivity < acty, 10

sourceActivity < acty3, 10

sourceActivity < act, 1, 10

SIMPLE flz&s

55 a DIESE 1 DFIGRR % 0 IZEET 5
2 a DS 3 OBIIREZ % 5 ICHEET %
3 b DESE | OB %2 S IZHEET 5
2 ¢ DS 2 OBIRZ % 0 ICHEES %

L3 a DEE 1 DE— F% mode_a_1 IZEHET S
i a D13 DE— F% mode_a_3 ICHET %
HF b OFEFE 1 DE— F% mode_b_1 IZ[EET %
HFHcOEE2DE— F% mode_c 2 IZHEET 5

g a OFEE 213,

W

HFb DE2 213,

W

b DFE 3 13,

W

g c DIEHE 113,

vy

FE4) 10 LRI I3 S e

BE4) 10 LRI I3 X 7z

BE4] 10 LRI I3 X 7z

FE4) 10 LRG3 S 7z

MRS NTT FT—FHIEVRT I
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sourceActivity < act.3, 10 fE5 c OFEE 3 1L, W) 10 DITiZ 3Bt s e

v
T/, BB 1L, R 10205 SRREIET 20T, BESUTORIBIESNET.

‘iR

machinel Bmk 1, a1

machine2 BB 2, BEFAEEEZ] 10 DB 15 K 0, Z ol
121

machine3 Btk 3, LRI 1

ZN % SIMPLE Citii 3% E LT ORRIZ AR ) £7.
jobShopRsch.smp

/1 VEERG

Set J; // H:F

Element j(set=J);

Set S; // TE3E

Element s(set=S);

/] E— FEH

Set M;

Element m(set=M);

Set AvailMode (name="AvailMode", index=(j,s)); // HHFEDOFRL =T 3 ViZBW B S5
E—F

/] BRES

Set R;

Element r(set=R);

/7 VeSS

Set D; // 4 FE— NOVEERH O
Element d(set=D);

/7 WIS

Set T; // A7 ¥ a— VHH
T="0..30";

Element t(set=T);

/] T T AT A (B

Activity act(name="act", index=(j,s), mode=AvailModel[j,s]);

/) EEREE (BH)

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

SIMPLE fllES BB NTT -8B T L
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/1 BHEBERE GERD

ResourceCapacity cap(name="cap", resource=R, timeStep=T);
capl[r,t] = 1;

cap["machine2", t] = 0, 10<=t<=14; // fREEIZHIIE

// BIBE (Rt DEED5E TR O /ML)
Objective f(type=minimize);

f = completionTime;

/7 FEATHIR

Set Prec(name="Prec", dim=3);
Element u(set=S);

Element v(set=S);

act[j,ul < actlj,v], (j,u,v)<Prec;

/% === VAT V2= Y T DOBOHIFK - */

// #FE O .. 10) DAF T 2—VE[EE

Set FixAct(name="FixAct", dim=2);

Parameter fixTime(name="fixTime", index=(j,s));
act[j,s].startTime = fixTime[j,s], (j,s) < FixAct;
Parameter fixMode(name="fixMode", index=(j,s));
act[j,s] = fixModel[j,s], (j,s) < FixAct;
fixActivity(act[j,s].startTime, (j,s) < FixAct);
fixActivity(act[j,s], (j,s) < FixAct);

/) BMEOT a TUSMIAT v T 10 PENZRTIE RS W
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, actlj,s].startTime);

159

TF—=FT77AND 1 OB TFORIBIESNET.
data.dat

SIMPLE flz&s
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AvailMode =

[a,1] mode_a_1
[a,2] mode_a_2
[a,3] mode_a_3
[b,1] mode_b_1
[b,2] mode_b_2
[b,3] mode_b_3
[c,1] mode_c_1
[c,2] mode_c_2

[c,3] mode_c_3

)

Prec =
al3
a3 2

c21

c1l3

fixTime [a,1] 0 [a,3] 5 [b,1] 5 [c,2] O;

fixMode

[a,1] mode_a_1 [a,3] mode_a_3 [b,1] mode_b_1 [c,2] mode_c_2;

FHT oL, BMEEOBBRAPUTOL ) SIS hET.

act[a,1] =0
act[a,2] = 19
act[a,3] =5
act[b,1] =5

act[b,2] = 15

act[b,3] = 21

SIMPLE fllES BB NTT -8B T L
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act[c,1] = 10
act[c,2] =0
act[c,3] = 16

(226 Bt
ZITIE, ERMERTVZHWREZHA L LS. Vector/Matrix 7 7 A2 FIH§ 2 &, ERHER
175 22 RIS L < B ) 25,

B fiE

B B WIS/ NFERDS 3L, PR 2K, BEFRP 2 KD D, ZNENDOFRIZIIAFED
ANBHIRATD 5NTEY, LOFKRNEFT 2 HhOBRMELEI Do TVE LTS

WE, HIFEEONERAFTFEGANEETFUT L L, IEK2 OAFEE EREZRIRICEZTL
F oz, INFRE2 D ONFER L, INFRE 3 ANDAFEENBOMEERITH) LIS L. ZOEE
DWHEDG- 2 5N BREMERIH o THER, BEARICHEY T EMRE L8 &, A%H LR
Rz L, 2RO NBFRETHIE L2 WIE, Y0 X9 2 NBEREZITTZ 13X v,

BFRIIIAFANED
ER2DH 5

INERE L

IR 2

IR 3

R

[ﬁ%ﬁé%@%%ﬁ%ﬁ]

HzbhTwb

Z Of#}# % Numerical Optimizer THf { 720012 E X b2 TV 5.

RN, NFRE2 DN NDFIENE x ENFRE2 P D/NFRE 3 ~DFRBEAN Ty L LES. H
BRI OR/MET SO Tx+y £ 0 3. 7o, BIEMEEZEZET S EARIBKEL &
B0% T ITIRERAERE LTk, BONMOMEREMEICHO THDHEI ZLIcLET.

RICHIF M2 EZ 2T, 3, ABRARIZOWTORIYE LT, JEARK, BIXOHRBEAKROR
FANFK 2 DAFETFEANBZBZ TR ROV EWIGINDH D 3. T/, KEBHERICHEST
e L7 a I N ZNOERO AANBHIR 26723 2w #llRAxH ) 7.

UEZSAFZTRO L) IZESLSI T 7.

&4
E = {E1,E2, E3} INFR DA

SIMPLE fllES BB NTT -8B T L
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J={J1,J2) HEEROEA
H = (H1,H2) i K Sy
EH
EJj,ecE, jel FNFRLI B KPR D BT
JHj,jeheH F R B K RPN O BRI
flow,,e € E BINFAND ANFETF BN T MV
Eup,,e € E BINFRED NFEH LR 7 b
Jupj,jeJ B NFH LR v
Hup,,h€ H BEELRDO NFH LR T I v
8
x INFRE 2 M BN | ~OFEENEL
y INFRE 2 7 B/NFERE 3 N O FEE N B
X, e€E NBGEREER D FNFRAND NF NS P v

Xg1 = flOWEl +x
Xp2 = flowps —x—y

Xg3 = flowgs +y

HrB% (&/Mb)

xX+y N B D wR/ME

il

%y >0 IR

x+y < flowg, AN BOBANTINFER 2 ~ND N FETFENE E
R TIE bW

X < Eup F/NFALD NF N DR

XT-ENT < Jup B RO NFE N OHIBR

(X" -EJ-JH)" < Hup BEEFRDO N FENEOHIR

WIS, N7 MVETHZTF—F 774 VD552 % SIMPLE EF V&R L 7.
TPM.smp

/! BEERT
Set E; Element e(set=E); // INEEARE
Set J; Element j(set=J); // WA

Set H; Element h(set=H); // BEHFK

SIMPLE fllES BB NTT -8B T L
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/] ARG X —=F R P UIST A —F
Matrix EJ((e,j)), JH((j,h));

Vector flow(e), Eup(e), Jup(j), Hup(h);

/1 EE
Variable x,y;
0 <= x;
0 <= y;

x +y <= flow["E2"];

/] RN bV

Vector X(e);

X["E1"] = flow["E1"] + x;
X["E2"] = flow["E2"] - x - ¥y;
X["E3"] = flow["E3"] + y;

// T

X <= Eup;

trans(trans(X) * EJ) <= Jup;

trans(trans(X) * EJ *x JH) <= Hup;

// BB EE

Objective obj(type=minimize);
obj = x + y;

/1 K

solve();

/7

x.val.printQ);

y.val.print();

T—=8 774NV (esvBER) BUTOLIITH) T,
HINFRANDRNFENBE, BFRANDEFOEBBMERITS
flow.csv EJ.csv JH.csv
e,flow EJ,J1,J2 JH,H1,H2
E1,200 E1,0.8,0.2 J1,0.6,0.4
E2,280 E2,0.4,0.6 J2,0.45,0.55
E3,200 E3,0.3,0.7

SIMPLE fllES BB NTT -8B T L
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=

i

BHRDO AT LR
Eupper.csv Jupper.csv Hupper.csv
e,Eup j»>Jup h,Hup
E1,240 J1,360 H1,360
E2,240 J2,360 H2,360
E3,240

COEFNVEFETTDHE, x=152907, y=247093 2CRKFE D T3 OT, BEMEIZHD TNER 2 H
B/NFRE T NDOFRFENFL NS NENFRE2 D H/NFRE I NDOFENF 25 Ao nEd. £72, 20
R, DTOXIICHEETENE» D) TT.

NE= |

240

INFRE 2

~R=V A L—7 - N O—X—#n%T5

VI3 2S5 7212E A E N7z Vector/Matrix 7 T ADFEWHIZENS 720, RELMETIEIH ) TEA
B, L—=T - Ry — AT RO TAHATL L. ZOMEIX R Z2SELMELTWET.

W fpiE
ROIFHIA D, K—T - R_¥ 00— X—##IT5] A ZRKD X,

A% mxnfTHE T HMBEEXAx =y PEEx 2 FHOL ) Ly ITHLT, x=Ay»BZDOHEXD
—ODMRERDLGE, nxmATH A~ & A O—#HTH L Vv E T
A D—RHATHNE, KOAPHRKDLZ LB TEET.
AATA=A

—RHIC AT IE—EIZET D FHA
159 M OFEEO—WITH %2 M~ EERTEE, ADL—7 - R0 —X—fEWi1H] A+ 1%

SIMPLE fllES BB NTT -8B T L
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A+
LHELZENTE,

X oT, ATAATA LTS 5 —fifrh] %
UEXD, kokHyicEfbTcE .

ZNIF—EIZETD 7.
—ORDNIT LIV LY T4

165

= ATAATAATA) AT

- >
— -

T, AT XA DEBEITHITY.

£4

M

N

TR
A,,meM,neN

8
X,’j,iEN,jGN

=L B)e 3k

R4
ATAATAXATAATA = ATAATA

S

17
5

& BATHI S

BHATIINSY

Z OMEIC H BB e

X X ATAATA O— 38475

TR L7k H % SIMPLE Tt $ 45 DT X )24 0 9.

MPpsedoinverse.smp

Set M, N;

Element m(set

/] EBATH
Matrix A((m,i)), B((i,j));

B = trans(A)*Axtrans(A)*A;

/] 8

Variable x(index = (i,j));
Matrix X((i,j));

X[i,j1 = x[i,31;// 790X (S x %
/7 HF S

B*X#B == B;

SIMPLE flz&s

M), i(set = N), j(set

N);

At

MRS NTT FT—FHIEVRT I
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/] B—T + R0 — X — AT
Matrix A_plus((i,m));

A_plus = trans(A)*A*X*xtrans(A);

solve();

for(int k = 1; k <= N.card(); k++){
simple_printf("%5.4f ", A_plusl[k,m].val);
simple_printf ("\n");

}

=

% 2 E ﬁ“s @l\D

i

csVIERDATT 7 7 ANV TOLHIZ4 D) T,

A.csv

A,1,2,3
1,1,-1,1
2,1,1,-1
3,-1,1,1
4,1,1,1

S
D
™

Z M€ 7 )V % Numerical Optimizer THAT3 5% &,

0.2500 0.2500 -0.2500 0.2500
-0.2500 0.2500 0.2500 0.2500
0.2500 -0.2500 0.2500 0.2500

EV) FRPENT, ZOBIEDE XA

/4 1/4  —1/4
AT =| —1/4 1/4  1/4
14 —1/4  1/4

ThHhHIENbr) 7.

SIMPLE flz&s
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