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§1 LINGO 3#EAT]

MARTE windows N HFLRIEAT LINGO RGeS, S&RI2RL N inm—ANE K.
5 LINGO - LINGO Nodel — LINGO1 M=1E3
File Edit LINGD Hindew Help

D|=H|S|

2/ LINGO Nodel — LINGO1

ANERETHERE 1, B8 T I S M LA, e i M E B E S EEH 12 T,
FEE T NI AR @4 LINGO Model — LINGO1 (1% H 4 LINGO [P BRI 11, 7 iy
AR EEAE G NSl R IAS AN 1o
B 1.1 4nfalE LINGO AR gt N ) LP Ja) i .
min  2X, +3X,
s.t.
X, + X, =350
X >100
2%, + X, <600
X, X, 20
FEAR IR 1 A A\ R AR
min=2%x1+3%x2;
x1+x2>=350;
x1>=100;
2%x1+x2<=600;
e TR A B asy| BT
$ 1.2 {4 LINGO #4564k ri 8 AN s e/ Nl IS S vl il o 7= S as A
Fi%o

L
fir N\ fHH
iz B B: Bs B. Bs Be Br By | JE
N
|
e
A 6 2 6 7 4 2 5 9 60
A 4 9 5 3 8 5 8 2 55
As 5 2 1 9 7 4 3 3 51
Ay 7 6 7 3 9 2 7 1 43
As 2 3 9 5 7 2 6 5 41
A 5 5 2 2 8 1 4 3 52
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oy 35 37 22 32 41 32 43 38
I LINGO B A, gibilfe/run -
model :
16 KA 8 WL RIS Fii n)
sets:

warehouses/whl..wh6/: capacity;
vendors/vl..v8/: demand;
links (warehouses, vendors) : cost, volume;
endsets
VHFREREL
min=@sum (links: cost*volume) ;
P SREN
@for (vendors (J) :
@sum (warehouses (I) : volume (I, J))=demand (])) ;
IR
@for (warehouses (I) :
@sum (vendors (J) : volume (I, J))<=capacity(I));

DX LR E A ;

data:
capacity=60 55 51 43 41 52;
demand=35 37 22 32 41 32 43 38;
cost=6 26 74295

49538582

52197433

76739271

23957265

55228143
enddata

end
5 b T4 L e By
o T HERSAE ) LINGO (BRI fE, Bees — v e ST,

§2 LINGO H[p4:

XS BRI, S B B s AR IO B, B )L W B R
AT T H A T84 . LINGO ARVAHERLEAK AN G R EHE (sets). —HIWRES
JAE S BT AR PSR B K BRPEE (R 545 LINGO A1 5 1AL

BUERATRERA S i QI 4, I BRI R RS L 2 oe AR A, R T
BB IR U SRR 27— DA B A

2.1 AT AfERE

Gt LINGO iAETE 5 (LA, SRR B AT D IEA R . (EBY T4, e —A>
L R R R A s — RPIABI A, A ] PRIy (3 b 18 K
N it
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22 TaR&%

R BRI S, XX GNP R . — MERTREE — RV R
JE G TR R — DA 2 A R RRHIE, FRATHEX SRR IERR O B . B A
A LTRSS 5, WAl LRSI, 45T LINGO sKf#. witn, r=mfErh a4 = al g —
A E M REET IR RE T DA — A5 1 JEtEs i R R T AT —A
HoKEE, Wl A —AMEH B %5 .

LINGO AR RAY I, JRIBEE (primitive set) FIYRAESE (derived set)

— NIRRT FH e JE A R A T

— MRS — A gk U, W2 U, SRRk B TS OAEER

.

2.3 ERIBYEE D

B4 LINGO B () —AN AT VB 43 » 75 LINGO A570 e i FH A2 2 BT, 20070 4R 3 43 T 5k
S o B LLCHE T “sets:” JFUR, DL “endsets” S, — MBI W] LKA, B
BRI, BE 2N — A AT DUBCE TR T ey, (H—A
e KL B MEAERR g AR gl 5 | 2 i 20 T e

23.1 EXRIHE

KT E X AN RIS, DR A W
< AT
- nIE, HERIEUA
« AIE, AR e
X ARG, N TEE:
setname[/member list/][:attribute list];
TR ] KN Z B . Tl AR
Setname JERIEREIIRAR I T, B BA BRI AT Sk . B4 T LI KT A b
AEmr BN DA T AR FRIZe (O hE R, Haddhr T2 (A—2). FRiIZk. [lhr
%y 0, 1, -+, 9 WP ERKENEL 32 MR TR H, HAXSKRPNE.
TEEC: i S IR FEE T N od 5 R 1 S5 1 i 7 o
Member 1ist /2B AFIF . WA e S e S, 2R e AT R X2 71 A
Ba XD w7 20 an SRAR R I ANBE AR 38 S, I8 n] LAAE B S BB 38 s AT T
O YDV, LIRS — DA T, a2 s 502 S T

FVHRAE
B 2.1 vJLLE X—4 0 students JRLGAREE, ‘B HA L John, Jill, Rose Fl Mike,
JEM sex 1 age:
sets:
students/John Jill, Rose Mike/: sex, age;
endsets

@ YRXP VAR, AP REAER T . PR W R B
setname/memberl. . memberN/[: attribute list];
X B ) memberl LR — 44, memberN 2B A — M4 . LINGO ¥ B34
HH ] R T 8 A 44 o LINGO 422752 — SURE o 1) 1 B 03 44 FUR I 03 44, TG0 — 2ok (1) 2 .
ESUNE

(SR AARIIE SN Nl B AR B R
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1..n 1..5 1,2,3,4,5
StringM. . StringN Car2..carl4 Car2, Car3, Car4, -+, Carl4
DayM. . DayN Mon. . Fri Mon, Tue, Wed, Thu, Fri
MonthM. . MonthN Oct.. Jan Oct, Nov, Dec, Jan
MonthYearM. . MonthYearN | Oct2001.. Jan2002 0ct2001, Nov2001, Dec2001, Jan2002
@ A ATAESE 2 L, 1 AE R 5 B ok e o
] 2.2
eSSl
sets:
students:sex, age;
endsets
VRS
data:
students, sex, age= John 1 16
Jill 0 14
Rose 0 17
Mike 1 13;
enddata

VEE: TR S (1), KBS () ZoapiFFE, AlFEETT.
TESEHR  H o LT —/ME students, FERIGE ML EEAEH 29 7RG John,
Jill. Rose filMike, JFFXJJ@M: sex Fl age 43 l4n it T1H.
LN TC W R R - R ARE, BRI RS IR 1 FFARIESAT . 7F attribute list ]
PiFR e — N AMNMERL R, Bk 2 125 BE T .
AR AR AR SRR C VB S P G RAAREAN S, an R
R - Zitlfk
W < SRR
LR ——  gifkscy
LINGO P B HEBE F e — MR e, el DLRR ISt Foh i — 28 ), SRS
P T LINGO RAg#s K ig. PHutk, SEJEMEmE— BB gahe, siA TR . 7
LINGO H, A LERIERI o th AR Ja M AE DUS SR Rl BB e . X S RTTHIEA T )G
WIUHFR 5y A& LINGO KARSR I FF L, FEA T IR o) By D6 20T )

2.3.2 BMIRELE

N TS NIRAELE, AN

< LML T

- REM AT

° ﬂiﬁ, ;lﬁtﬁij'!‘\

o nk, SRR R E

Al R R E N IRAAER :

setname (parent set list) [/member list/][:attribute list];

setname /25N T parent set list J& O IEMBIER, 2B LA IEZ SERIT.
WEREATHRE R SR, T4 LINGO 2 H Bh QI ER AR i I I B A A A M IR AE SR I 2 - IR
AR ACHERE AT LU AR 4R, tn] DR e R A 4R

2.3

sets:
product/A B/;
machine/M N/;
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week/1..2/;
allowed (product, machine, week) : x;
endsets
LINGO A= T = ANSAE I A AL A3 \AAE N allowed SEMI A I HIZRUITTF -
i DA
1 (M, 1)
M 2)
(AN, 1)
(4, N, 2)
(B, M, 1)
B,M, 2)
B,N, 1)
8 (BN, 2)
J 3 B R A 2 I YR AR B B 3 R AL B A A TR A B A 1, X PR RIR AR SR A TR 4R
W PR AIIR A AR (R 8 0, A8 ok ACER I A T A G A U AR G 1 — A4, IXFEIRA AR
FBONFRBRER o [FJRAAEE —FF, YRAEAR 0L (175 B AR v] LSRR 07 . — NIRAE SR B )
KAMWMTT A ER: ORXP V), @WE RTINS RO, w021
T A B S AEIRAE T I R, IF B D HI AR 01 0 20 & T % B A3 Wi e 4 -,
D BIRAE SR -
allowed (product, machine, week) /A M 1,A N 2,B N 1/;
WURFF LA K MBS, A WA PUAR IR o Sz 2 1 22 Wb 4 1) J 03 4R
WA — LS A DARITEE R AR X 23 o FRATT ] DA LB 4 AR VR I 9848, 78 LINGO A= iRk
BRI 18 D20 I A 3 45 e DA A D 1l 3 DA 25 B v o
5] 2. 4
sets:
VRS MERENE sex, 1 RN, 0 RoRLtE; FEETE age.
students/John, Jill, Rose, Mike/:sex, age;
VR RS E I R AR . PR LR friend, [0, 112 [AJfR%L.
linkmf (students, students) | sex (&1) #eq#t 1 #and# sex (&2) #Heq# 0: friend;
IR R 2 R AP R BE R T 0.5 TR4E
linkmf2 (1inkmf) | friend (&1, &2) #ge# 0.5 : x;

O 3 O O v W o
~N O U1 &~ W Do

endsets
data:
sex,age = 1 16
014
0 17
0 13;
friend = 0.3 0.5 0.6;
enddata

HIBeZe (1) Skbic — AR B BRSO TT AR #eq® /i IRARIZHAT, HIRFAIMIZT “ M
7, W% § 4 & ATEARIRAEAERH 1 ARG RER RG], ERUE RIS T K
b5 &2 WIEVRIRASR SR 2 AN RUR SRR RG], EHOEIZ IR KM P B 015 &3, &4, oo,
CABESREHE . VERAERIRAESR B SCHRZ T AMRIRAESE A, R4 LBt i R a5 52 4 A i)
AT R 2 1 st e, SO DR ANAE, JF HURZESE A I DEAS XHIR A2 46 B TIOR3
UE, IRAESR MR G EOE B 2 R SR IO R I HUER SR SCEE 21 4 BirIR A SR P 11
BRI Ry A

ERIKAE, LINGO mf YU (K15 HAT RS . Jthnde AR A= 4R

FE— AR, RGBSR FEA MG, AREFRER 7 BE MO 7Y JaGEE T DL 25X
BHNIES R F PR 2ORE o R 3, R 5 AR B A A R A
5o IR 55 A, A R SR i AN B B SRR B 1 ) (918 53 T LINGO
JRRG e
o3 J7 M, RS e AR B . XSS RR N IR AR AR (R AR AR B
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FIURASD . — MIRAELBL T LOEMBRR, W DUEFE R .. MEEa s 7R RARTH
Ao AT BARN SR RIRIFBD . RS T AR RIRBI A>Tk, W]
3 3 A 3 B 53 B oL I Pl Ty R SCo S B BT iR B A 2 S B4R 1) A
o J8 O3 A Ik AR 5 2 o A PR P % 0 200 AL P2 A A A AR il % v o i
BRI 5L o AFRISESEARICR I N K

E2AF 5

LINGO £357

§ 3 ARALH R B o IR aa ER 27

FERCFEAE TR (B e, 5 BN AR FRIR— e A 5 HLAE LINGO SRAFAET 7 {4 () Kt
JEPEFREME . I, LINGO Jy 245 T BAS vl 328 34840« i AR )i 3 FUBUHE (1K) B8 48 49 ( Data
Section) Fl Ay vk SR AR 5 % E W GAE BT ZE 4 CInit Section).

3.1 HAREERB S

3.1.1 AN

BRI Pt TR RUADOT i o M 2 S R AT REME . WRAR, OGS ) BRI £
R 4 TR (S

By O “data: ” JFUG, DACHETY “enddata” Z5. 7EIXHL, wILA¥RE LK
iy W EM. B

object list = value list;

X755 (object list) W EEIREMEMNEVEY . BREENANES, HE 5T
WaIt. — Mg yIh R 2H MY, MEA T UAEEZ . AN h G 24 a4,
RGN — 3 AR BB P — DML, AR5 B 1 8 PR 2R AL 52
XAME,

.
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BUEF (value list) WHEFRLENRIIPENRIE, HIZ 55 IT. daE
PEAE AN FO 205 T A AN . B R )+ .
i 3. 1
sets:
setl/A,B,C/: X, Y;
endsets
data:
X=1, 2, 3;
Y=4,5,6;
enddata
TE4E set] W T AN ENE X FI Yo X =/MEAZ 1. 2 13, Y I=AMEAZ 4. 5 F1 6,
W R R GEBIE T (data statement) SEILFIFEILIRE.
i 3. 2
sets:
setl/A,B,C/: X, Y;
endsets
data:
X,Y=1 4
25
3 6;
enddata
FRXA T, aTRESIA N X R E T 1. 4 A2 =AM, B ST AR =4,
MIEMEZE 1. 2 F 3. BBENZRIIE n NS, LINGO 7640 %45 e i, 1567 n
AN G 1 ARG KR 7 BB A TP IRT 0 ASXTS, RETE n DG IEE 2 MR G Ab K
DO BCEUE Y EHEE I 0 DXFGR, woeees , CABBHE,
TR 1) P 2 s —— e Pk (AR B Bl FRLMUBCLE R 5 53 3X AT e s ) A A
ATT

3.1.2 ¥

EHIE I AT IR E — R EAE (scalar variables). 34— AMbriEAs &7 5 56
IHERS, TR ASE. FH—H, BOERETPHRE 8. 5% E N —/NSE, wial L% Nii—
FERT N — DR RAE S HL

i 3.3
data:
interest rate = .085;
enddata
AT LA N 4 08 2 A2 40
i 3. 4
data:
interest rate, inflation rate = .085 .03;
enddata

3.1.3 SLRHIRAE

FE S L, 6o FAR AR H (1) SR LS AN 2 e (B A AL o — AN IR R 1 S 4L
BATVAEAE 2% 4 6%Ju I PN, XEASRI LSRR AS RS, SR S AR 1) 48 T} 38 B B K (1) iy %2
AU . TRATICIX PP B O SE R BB AL (what if analysis). LINGO A4 —MEFALAIJ7
5 AR B A

8
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TEAZIEL TR N — N5 (2D,
% 3.5
data:
interest rate, inflation rate = .085 ?;
enddata

Rf—VCRABBIRIIE, LINGO #e3in HZ 3 inflation rate i A—"MH. 7 WINDOWS #:4E
RA N, BEBWE]—ANZEBLR T X T AE -

LINGO Runtime Input 3

Fleaze input a walue for:

THFLATION_RATE

HERN—AMETF A OK 24, LINGO st ftsm NIMEFE 24y inflation_rate, #RJ54k4E
SRAEFRTY,
b T8 Ah, Wl DLSEN AR B YEAE, (AN RV SE S AN B A R 4 o

3.1.4 feEBM AN —/ME

AJ DALERE 7 R A N MERAE I I B3 Bz e R4 s D — M & T T 45
¥
3.6
sets:
days /MO, TU, WE, TH, FR, SA, SU/ :needs;
endsets
data:
needs = 20;
enddata
LINGO ¥ FH 20 $85€ days R KA ) needs J@ . X 2A @RISR, WG,
5] 3.7
sets:
days /MO, TU, WE, TH, FR, SA, SU/:needs, cost;
endsets
data:
needs cost = 20 100;
enddata

3.1.5 FIEHL 4 HIARFNEE

A I RO — N R B AN B R e A, ke il i i B P R A S0, A
fHELE LINGO 2:3R H e AT S AR o 71 £5Hs 75 BH rh 80 N PR A A 90245 3R 7 1267 8 X6 IV PR 4 ol
BRI . PIASE 5 ) 0] LA 58
1 3.8
sets:

years/1..5/: capacity;

9
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endsets
data:
capacity = , 34, 20, , ;
enddata
JE M capacity U5 2 ANFIEE 3 AME S N 34 A1 20, HRPIARA.

3.2 REBYIAER S

WU IB 4y & LINGO FEAL( o5 — AN Al ik &8 2 o EWIUG 20 A, nl LLg AN 46 75 B
(initialization statement), FIECHE 2>+ I ECH P AR R o 0SB i) @ () gL, )
UEFR A TR B RA B VER, EWIUEE 3 4 AN P A R LINGO K AR A ERI46 MR,
F HAUART A e MR AT F o RVECHE 5 0 Fi e AR s ((EAN ], LINGO SR A2 T LA 1 B e 4]
UEE M US A 1) A B A
—AWIUEERSF LA “init:” JFUR, PL “endinit” S50, WIAET O Uf 75 W B DU RN £ i
0 IR P AR ) o ot 2l FRATT AT CALE 75 B IR 22 [RIINR d 4 2 A B g vk, T B
R SRR LA A —AME, 0T LUR )5 SR SE I Bl A B, 38 n] AR E 5 $i8 e AR AN EE
%1 3.9
init:
X, Y=0, .1;
endinit
Y=@log (X) ;
X 24Y 2<=1;
SRR GRS R R S A T
LEIX 0, FRATNAT R K T — LA 5 ARG A &, AN IR RN 1%
AT LUREAA I R B ORI I N 5 i B RN 4 38 0 i

§4 LINGO E#

A THOLTERER, Fm BTN, REEE 5B T LINGO 7 H Rk 52 4%
PRI T
LINGO 5 9 Fh A 204 1) bk 45 -
EAREHERF: UFAERESHRT. BHEE/FACRIEBHEST
BUFRRE: AR R ORI R £ 2 R £
SRR LINGO 4t i s b 4 fal ok %
MEZRPREL: LINGO $At T K M AH DG 11 pR L
At e R IX SRR U R i XA 1 (R
SR RAL: IR B I I R E PR AL B
SRR AL WG, BT — 2 IR 1 R 4L
Bm i NG R X ISR A SR AR RN S B YA R 2R, R TR M N

@EE,OONCDO‘I»PQDL\JH

FiB R BRI

4.1 BAXEEF

R RARF AN, ERTT LAY ENTE KR F9 L, 78 LINGO ]
el

10
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4.1.1 ERIZHFF

HARIBEAT AT S BUHIAT HAR . LINGO $24t 1 5 Fh —Juis 545
N V]

* gf
/B
+

LINGO ME—[— U HEARIZH AU R %L “ -7 &

X2 AT ST 0 e B

- (B

* /

K + -

B IS SR T A NZEBNAT A e R m R PAT « BE ] LA AR S “O” 5k
Bl 4.1 HAREEF RG],
2-5/3, (2+4) /b5 &s,

4.1.2 FHEEHERF

76 LINGO ™, 1BHia 54 12 H T HAE R sR B S5 ARk b, SRdss e sk B a4
FORBE AL T, WIRECREHE R . ARG B A I F AR R A I R A

LINGO B A5 9 P iz H AT

#not#  EZERERUNIZ AL, #Hnot#H B JuisHA

teqt  HW/MNEEEAHSE, WK true; MY flase

tnet  HWANIBHITAME, WA true; HMY flase

ottt  HAMEBER K TAAREEST, WA trues B4 flase

tgett  AHAUMIBEMFRKTHETLHUMIBEHESE, WA true; B flase

#ltt A AOUMIBELTA N T AIARE SR, WA true; NN flase

#let  HAUMIBESDNTEETHUMBEST, WA trues HIY flase

gandt  UCYDNSEEEN true B, ZEHA true; HINK flase

tort  fUYUNANSHERN false I, 254 false; HMIA true

X ECIE FH AT LS ) b = BN -

B #not#

Heqft Hne# Hgt# HgeH #HItH #Hle#

{k #and# #or#

Bl 4. 2 BiRIE H AT

2 #gt# 3 #and# 4 #et# 2, HAEH A (0,

4.1.3 RRIZHEFF

78 LINGO th, SE RIS ¥ E R FI (R b, Seffrsir A2k IR
FAEF KT T AT, FERBR I ANy A o X RIS 1 IS F R toqh o
BeeH AN, W2 R %6 RIE B TR 06 I BRI , T2 (I — %
KRRAPA: WL AN

LINGO # =M RIBHAF: =" . “<=" M “>=" . LINGO hiBREM “<” Fm/h %

11
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TRFR, O FORKTAET KRR LINGO HASCHE M/ TR 4% K TR RIEHAT IR0,
WA ZE RSN R AR TR, ik A ks /T B:
A<B,
AT LT E AR AN R /D 45 T 2RIE A
A+ e <=B,

IXH e R ADRIERL e RERG TR A N B 2 DA AT,

N BL R = IR SE K

m o #not# - (MURO

* /
s -
feqt Hne#t HotH fHgeH #HI1tH Hle#
f#and# Hor#
ik <= = >=

4.2 HFERH

LINGO $ it T KB A bn v R 2

@abs (x) IRIA] x [P {E

@sin (x) R x FIIEGZAE, x KA INEEH

@cos (x) R x A% AE

@tan (x) R x [PIEYHE

@exp (x) RIFIH L e 10 x IRJT

@log (x) AP QIS EAPOEA

@lgm(x) IR[E] x [¥) gamma BRIE) H SR80 4L

@sign (x) W x<0 R E-1; A0, &A1

@floor (x) R x PR Sy . 24 x>=0 B, IRPIANEI x RIS Y
x<0 B, IRFIAMET x R FEHL.

@smax (x1, x2, *=-, xn) JR[A x1, x2, -+, xn "PHHERMHE

@smin (x1, x2, **+, xn) IZ[F] x1, x2, -+, xn THH/ME

Bl 4.3 Ze—ANEHMASME, RESZ=MAERERNETE.
fidt: WEPTR.
CE =asinx, AD =Dbcosx, DE =acosx+bsin x,

KB /N IE JT TEAAR 4 TSR A0 T (R s ) C £
min max{CE, AD, DE}
OsxsE .
LINGO AR U1 -
model : X
sets: B
object/1..3/: f;
endsets b
data: A D
a, b =3, 4; !WAMHEMILK, BRI
enddata
f(1) = a * @sin(x);
£(2) = b * @cos (x);
f(3) = a * @os(x) + b * @sin(x);

min = @smax (f (1), f(2), f(3));
@bnd (0, x, 1. 57) ;
end

12
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e L AR 2 1 p&i8@bnd,  FEIG T 4.5 715

4.3 EREERE]

H A LINGO $241% 1 PH A 4 il bR 45

1. @fpa(I, n)

R E RGP BRI R A 1, &S n MBSO, BN BSOS Ay B
Mo FRAI B AT x B9, A T H x feblefpa (1, n) 545 . @fpa MITH5H A
H

11—+ )
kz:;‘(l+l)k B |

F IR0 AE — € I N A T 3R1G — @ W aa A & N BT B AT i S B 9 o

Bl 4.4 WEKEFRB  TEEEH 50000 76, SEHREFRIR 5. 31%, KR Z07 0 (B
TFEAERIE [ 8 480, HARE ). MUK 10 4F, fEHEEL/bin?
LINGO AR an -
50000 = x * @fpa(. 0531, 10);
222 B x=6573. 069 TG

2. @fpl (1, n)

REI RS RS BRI BRI T, 85 n AMEBSIAT AT 2 . efpl (I, n) /)
AL

@+n"
G052 AT LR I A pR BRI OE R

@ fpa(l,n) = > @ fol(1,k)

4.4 BEEEREY

1. @bn(p,n, x)

I AT I BRIV R R Y n A (B x ANGREEE, MR ET U .

2. @pcx(n, x)

H HRE n iy x “53 A () REL A7 R

3. @peb(a, x)

MBENAATAN a, RS RAEA x MRS A HAVFEITHEAR 1) Erlang BT % .

4. @pel (a, x)

MENEAATN a, RS RGEA x MRS BA RVFHEBAN ) Erlang ST M2

5. @pfd(n,d, x)

H A n A1 d [ F 29040 1 RE A0 R4

6. @pfs(a, x,c)

Mt ERRA a, BUERECH ¢, PATIRSAREGE N x B, A PRIEN Poisson k4 REEIT)
SEAE BRAE A E ) B . a SRR R LSS RS I TR, R ER DR AE I ] . Y ¢ A
(B x AR, KM EH T

7. @phg(pop, g, n, X)

8L (Hypergeometric) )4 BAR M A BR%L. pop Koy i 8, g ZIEmE. M
AT R n (n<<pop) ff. pop, g, n Ml x KB LLRZIERERL, XN R A PEAGE
ATV

8. @ppl (a, x)
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Poisson 23 fREEPERT R EL, BRI max (0, z—x) FIIEEAE, P BEHIA & 2 IR AIYME
A a [t Poisson 234

9. @pps(a, x)

YN a i) Poisson 4341 ) 2R BRI B, 24 x AR, RAL AT 5.

10. @psl(x)

PN EA L PERI R E, B [A] max (0, z—x) FIIAEELE, L BENAL & 2 IRAFRAEIEDS
AP

11. @psn(x)

PR IE AR50 1) SR AR A1 B AL

12. @ptd(n, x)

H A n [t 204 1 SRR A R A

13. @qrand (seed)

FEAERN (0, 1) XTI HIBENLEL . @qrand M Fe VFAERC L (R A S0 A A, ek AU BE AL
B EYE. W, A=A mXn 48R, m BRSBTS IR, n RORRRHR S
T BENLEIAN . EAT I, BENLECR MO A 7EATTR), BENLECR AEH 451 . X Lehl
MUEGER “o3 ZHFE” W75 41

%l 4.5
model :
data:

M=4; N=2; seed=1234567;
enddata
sets:
rows/1..M/;
cols/1..N/;
table (rows, cols) : x;
endsets
data:
X=@qrand (seed) ;
enddata
end

WISRBA N R EIR 2 FIF, 4 LINGO ¥ H R G ) A i Fh 7.

14. @rand(seed)

IRIE O F L A OhBENLEL, MO T 4R R 7. USSR U(T+1) =@rand (U(1)) o ¥E
B seed AN, A AERIBENLIE AR,

%l 4. 6 FIH@rand /=4 15 MRk IES A BEALEC B iR 2 19 t A R REHLEL.
model :

VPR —HERS AR t AT IR BEALEL
sets:

series/1..15/: u, znorm, zt;
endsets

VS — NS AR BEA L BT R
u( 1) = @rand( .1234);

VPR LR 3 ) AT (I R AT LA
@for (series( I)| T #GT# 1:

u( I) = @and( u( I - 1))
)

@for ( series( I):
VEA S ATREALEL
@psn( znorm( 1)) = u( I);
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VRTEH BN 2 1 t oA REALEL

@ptd( 2, zt( 1)) = u( I);

IZNORM A1 7T aJ L% ;

@free( znorm( 1)); @free( zt( 1));
);

end
45 TEFRERN

AR S PR B RTINS 4 Ao

@bin (x) MR x 08 1

@bnd (L, x, U) PR L<x<<U

@free (x) HOUH AR5 x (BRIA R A 0 fR PR, BRI x m] DUBUAT 2 e 4k
@gin (x) PRI x A3

FEBRATEOL R, LINGO Mg AR /e R, WAttt TN 0, LAt h+eo. @free HUH
TERAI RS0 0 (PR, AlAz St n] U G . @bnd F]F-iE — MR B R e thn]
CABGH ERIA T 50 0 (LT3R

4.6 SRIRIEEEL

LINGO $2 it 1 JLA> e s Bh b ¥ 4
1. @in(set_name, primitive index 1 [, primitive index 2, *--])
R TTRATR LS, &M 1 FERIE 0.
Bl 4.7 2501, BRI, CREBRME.
sets:
I/x1..x4/;
B(I)/x2/;
C(I) |#not#@in (B, &1) : ;
endsets
2. @index([set_name,] primitive set_ element)
ZREORMAESE set name FREAFER G primitive set element HIET]. WHE set name
Bl 25, H2 LINGO 4[5 55 primitive set element VURACLHIEE — MRS AR T 11
FARAR], W= A — AR
B 4.8 Wif e L 0L (B, V) J& T-URAE4R S3.
sets:
S1/A B C/;
S2/X Y 7/
S3(S1,S2)/A X, A Z, BY, CX/;
endsets
X=@in (S3, @index (S1, B), @index(S2,Y)) ;
F NI T, RUER A@index 7@ 5L BB
% 4.9
sets:
girls/debble, sue, alice/;
boys/bob, joe, sue, fred/;
endsets
I11=@index (sue) ;
12=@index (boys, sue) ;
11 PMER 2, 12 BfEE 3. FRATEINAEM H@index BRI B lf 45 e 45 -
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3. @wrap(index, limit)

R HOR ] j=index—kklimit, Hor k& —MEE BUE Y EIRIE § I /EX A1, Timit]
Wo ZEREAST index 81 limit FFIN 1. ZBREHEMIA . 2B BE&Igm i A4 3 A H -

4. @size(set_name)

PREOR [FI4E set name IR AN AERERY b BB 4 AR R/ e i A i R B, e
AR FE A AR B s S, BRI B B ) 4

4.7 EREIRERE

ARAE A R B0 [ HE N AT A . BV A
@function (setname[ (set index list)[|conditional qualifier]]:
expression list);

@function AHMN T F i &' H M VUG R E 2 —; setname &2k A4 ; set
index list JEHEEKTIFIFK; conditional qualifier /&M RIRHIGIGEINRETIIEHE, M4
I e B0 T B R 1 A ), LINGO #E 225} conditional qualifier #ATVEMY, B4R AE,
XTI B B3 AT @f unc tion #4E, MBI, 4REEHAT F—IRIEIF. expression_list Z#f
I BB EE R IR AR, M B Eefor AL, expression list WJLIL 7 24K
I, R HE ST, XLk Ao gl 78 A Lo B b 4 R i = ANMETE A R
B, expression list REEH — AP RZENX . WHRE K set index list, I A fE
expression list T 5| ARG B IHERZETEZ setname 5.

1. @for

1% RR B K P AE X AR A AR o T BNE 5 br 2 75 2 B U AN AW, Al
@for PRELARVE RN —DNLIW, X5 LINGO Hahr= AR 2,

%l 4.10 ~Ef7511(1, 4, 9, 16, 25}
model :
sets:

number/1..5/:x;
endsets

@for (number (1) : x(I)=1"2);
end

2. @sum

1% PRECR A1 [ e e AR R 1 — AN IR AT,

) 4.11 RKm&=[5, 1, 3, 4, 6, 10]77 5 PEUIFI,
model :
data:

N=6;
enddata
sets:
number/1..N/:x;
endsets
data:
x=51346 10;
enddata
s=@sum (number (I) | T #le# 5: x);
end

3. @min f@max

IR A F P ER R D 1 — A 208 21 M Bl e KA

Bl 4.12 k=[5, 1, 3, 4, 6, 10167 5 N5 /ME, 5 3 MEIEE.
model :
data:

N=6;
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enddata
sets:
number/1..N/:x;
endsets
data:
x=513146 10;
enddata
minv=@min (number (I) | I #le# 5: x):
maxv=@max (number (I) | I #ge# N-2: x):
end

T — MR 22— s LRI .

Bl 4. 13 BRARFPRHEER I T 7 RAHEA A (g TAE), 8K (4
—ZJHH) Pl R AECY 200 164 13, 164 19, 14 M1 12, HEESRAEFANI G — 8 4:
TAE S R, RGP FRe IR, FA . FEX B ISR G SO
model :
sets:

days/mon. . sun/: required, start;
endsets
data:

VRER BT 5 ) e DR 3 4

required = 20 16 13 16 19 14 12;
enddata
Ve /MR S BT AR A

min=@sum (days: start);

@for (days (J) :

@sum(days(I) | T #le#t 5:
start (@wrap (J+1+2,7))) >= required(]));

end
LI 45 R N
Global optimal solution found at iteration: 0
Objective value: 22.00000
Variable Value Reduced Cost
REQUIRED ( MON) 20. 00000 0. 000000
REQUIRED ( TUE) 16. 00000 0. 000000
REQUIRED ( WED) 13. 00000 0. 000000
REQUIRED ( THU) 16. 00000 0. 000000
REQUIRED ( FRI) 19. 00000 0. 000000
REQUIRED ( SAT) 14. 00000 0. 000000
REQUIRED ( SUN) 12. 00000 0. 000000
START ( MON) 8. 000000 0. 000000
START ( TUE) 2. 000000 0. 000000
START ( WED) 0. 000000 0. 3333333
START (' THU) 6. 000000 0. 000000
START ( FRI) 3. 000000 0. 000000
START (' SAT) 3. 000000 0. 000000
START ( SUN) 0. 000000 0. 000000

MR TT G2 BRI/ DT 2L 22 MR G, ) —2H 8 N, Bl ek 2 N, JA=Joili s
N AN ZAE6 N, AN ZHE S N, AHIEHZHEAN,
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4.8 iy NF0iGH iR

SN pR AT DAFER IR RO AR S B L an SO SO . s R e oA AR IR R R

1. @file FR%

% BR A AN SR A N s, o] DUSCEE RS AT 7 o i ek B B VA% Uk
@file(’ filename’ ). iXH. filename 4 3CF44, BT IR AT AR RN %) s A2 PR Tl o~ 7
o @File pREONT[R]— SCAF I Pl 7R T 2 I A BRI AN AN TR  SCAF AL 32— FE Y, 31X —
R R

il 4. 14 LI 1. 2 SkiHigerile sk E0 .

HERBIEG] 1.2 Wi AT P abul LB E . S— o7 2425501 6 A warehouses
R 8 N vendors FERE s B T ANVHL T B EE IS 1Y capacity, demand fll cost i .

J TAEEAE R FRAT I 52 4 0 TF, FRATTHE S AT IS B AN I8 SCAR SO o B OB R AR A
PUEFH@f i le p& HEEEHE N SCAR S BRI ok . BSUE (B SUAARRS A 11

B G F

model :

16 AL 8 W RIS i ] ;
sets:

warehouses/ @file(C 1 2.txt’) /: capacity;
vendors/ @file(’ 1 2.txt’) /: demand;
links (warehouses, vendors) : cost, volume;
endsets
'H bR
min=@sum(links: cost*volume) ;
L H kA
@for (vendors (J) :
@sum (warehouses (I) : volume (I, J))=demand(])) ;
AR
@for (warehouses (I) :
@sum (vendors (J) : volume (I, J))<=capacity(I)) ;

DX LR A

data:
capacity = @file(C 1 2. txt’) ;
demand = @file( 1 2.txt’) ;
cost = @file(C 1 2.txt’) ;

enddata

end

R T AR E R AT 1 2. txt k. HARWTF:

!warehouses Ji¥ 7 ;

WH1 WH2 WH3 WH4 WH5 WH6 ~

lvendors J% i1 ;

V1 V2 V3 V4 V5 V6 V7 V8 ~

i

60 55 51 43 41 52 ~
VY

35 37 22 32 41 32 43 38 ~
VR 3B B B R
62674259
49538582
52197433
76739271
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239572605
55228143

fEdREE R bR ] ) Z [AIMEEE SO AR IR . W R B s SCPFH B 0 % 45 bR
i, AN SR AE RS R BB T il g Abnic A, A 1 SCAFNE s R e
BRI B —FER

PAIRE — TR U il s 4 R bR dIE R A rhefile B AR A2 Wil TAER .
MAEREAL R S — Y et Te BRET, LINGO 4T F%cdl S0k, ARG U —AMdsr; BBk
WHei1e BBEET, LINGO SR —AMD 555, UM R iR G — 45 id s m] LA il % 45 R s
i, BRSO AR IE R, LINGO 2R fa—4kidsk, ARG RMISCIF. i a—4kid
AR SRS AR, 54 B 2] LINGO K58 i AL f5 A4 Gz ST« Wik 2 AN SR HF
FITFIRAS, PIRemi e FEC—LLn) 8, PRI 4 A0 R I 4T I 10 SCAF S A0 b fuv/F [R) B 4T SC A
1 _EBR 16,

M erile BRELT, PIHICSRIA A (BR T 20 kg5 ] brid b)) BE 2R
efile (" filename” )7 'E M CA . XMHREVE, —4dsknl LUE A — 5y, A,
RV ERE SO R R 2 o VR AE LINGO A e Vi e i le pR2L.

2. @text W

1% BRI AR FH A B850 2 R A S 2 STAR ST o e mT R % A e S AR B M.
WHENR

@text ([’ filename’ ])
IXH filename »& CAF44, W LLSK ARG B A2 RN 4056 B 42 P RR R 7R 7 20 W IR 200 £11ename,
B2 £ s bl i th bRV & CRZEUG TEARE D). @text PREUINBE H IR AEAR Y 2L
PR o ) — AR I A i, AR HREH AR A i 4D SRR 4 ks
HAZEE B

PATHE I O R 0™ A S R 7 IR A HR BRAE - i R B O SR AR AR SR A e AR
Ja AT, PATRPER T AR R LR 58 )

B 4. 15 5] 4. 12, dEHetext (AL,
model :
sets:

days/mon. . sun/: required, start;
endsets
data:

VRER T 5 ) e DR 3 4

required = 20 16 13 16 19 14 12;

@text (" d:\out. txt’ )=days ' B/ FERIRAE A’ start;
enddata
VMR SR BT TR A

min=@sum (days: start);

@for (days (J) :

@sum(days(I) | T #le#t 5:
start (@wrap (J+1+2,7))) >= required(]));

end

3. @ole PREL

@OLE & M\ EXCEL 1 5 | N\ sty t 54l (4% 1 R 3, e B T A% i) OLE £ . OLE &4 B
FAE WA AR AL, HFAME B b SOt 44 H@OLE B, LINGO 5624 EXCEL, FiE %
EXCEL $33fi i i ML 408 38, 55 WL 408 32 H 3K 15 Ranges. S TAFH] OLE pR %L, 70
A EXCELS M H LA BRCA . OLE bR 450R] 71 540 38 20 R Ua8 70 o N Hdls

@OLE ] LA[A] i it AE ple A AR S v, SR B Dt i SO X, 48 Ja M s e (e A =KL
SRR RN A TR AR TT (cell) , X T n JCAIRAE RN E R A TFE n NMETT, X
BT n ANFION IR AR S — MR, 5 AT n AN ERITX IR AE S EE —ANE
B, KR

@OLE H At —4Esk — 4t Ranges (FEHLANT EXCEL TAERK (sheet) H1), {HANGER[] Wy
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B =4k ] Ranges. Ranges /tHZ-miAT H LT Rk,

%l 4. 16
sets:
PRODUCT; ! ;
MACHINE; !Hl#s;
WEEK ; VA

ALLOWED (PRODUCT, MACHINE, WEEK) :x, v; ! fo VP45 A m 1
endsets
data:

rate=0.01;

PRODUCT, MACHINE, WEEK, ALLOWED, x, y=@OLE (" D: \IMPORT. XLS” ) ;

@OLE C D: \IMPORT. XLS’ ) =rate;
enddata

ARRAEACHE SCA R Bl 2 Sk s AT 3, BATHEAN S 4 s ICAE fun b vl 7 Mgl R o

SN . FIfi4E D: \IMPORT. XLS [F[& .

K T ANBE 2 Ah, BAT T4 X Ranges %: PRODUCT, MACHINE, WEEK, ALLOWED,

X, v, WA, AT EE LUK ) Ranges 44

Name Range
PRODUCT B3:B4
MACHINE C3:C4

WEEK D3:D5
ALLOWED B8:D10

X F8:F10
Y G8:G10
rate C13

A T 4E EXCEL 52 X Ranges 44 :
@ F% Bl b Ac B 4 L FF Range,
@ BB bRy,
@ P N BRR[ L,
@ HWAAEL T
® it “Hfe” $7Hl.

A B © D E F G H

1
7 R e A

3 A M 1

4 B N 7

5 3

6 £ ALLOWEDRE M =F0vi{E
T mFRVEE (ALLOWEDERLR ) % ¥

3 A M 1 1 77

9 A ) 7 7 10

10 B N 1 0 14

11

12 fibiEs

13 FATE  0.01

BATAE AT PR B 3843 F G N ARAS AL EXECL w5 ] N Hdks «

PRODUCT, MACHINE, WEEK, ALLOWED, x, y=@OLE (’ D: \IMPORT. XLS’ ) ;

@OLE (' D: \IMPORT. XLS’ ) =rate;
SR IR
PRODUCT, MACHINE, WEEK, ALLOWED, x, y
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=@OLE (" D: \IMPORT. XLS’, PRODUCT, MACHINE, WEEK, ALLOWED, x, y) ;
@OLE C D:\IMPORT. XLS’, rate)=rate;
X2 R A AR 5 44 F Ranges ANJRJJRAT .
4. @ranged(variable or row name)
N T IRFFRARIEAAR, AR R 1) 2 R AL AT B AT i 1SS VR
5. @rangeu(variable or row name)
N T ARFREACIEAAR, AR (1) 2 R E e L oA T (1A i 200 V38 0 i
6. @status()
IR [H] LINGO SR Af A5 78 25 o i 1R A «
Global Optimum (4Jm&AL)
Infeasible (ANFJ4T)
Unbounded (JoHt)
Undetermined (ANHfi5E)
Feasible (HJ4T)
Infeasible or Unbounded CIli#;F5EICH] “TACER” LI 5 HBT R MBI, LU
ERRT T TE SR A TR E T I
Local Optimum C(JE#FHmL)
Locally Infeasible (JRFANFIAT, U AIATMEW] REAFAE, {H 2 LINGO Jf A7 k%I

P;(:(O‘I»-PODNP—‘O

|
OO:>\1CT:

Cutof (& B $ IR (i 3
9 Numeric Error CRAFSEE7EN:L0 B S X A HT 11
L WREEER R 0, 4586 1, TBAMREARTTE, JLT AR . 2SR
FCTR F B 0545 S R«

Bl 4. 17
model :
min=0sin (x) ;
data:
@text ()=@status() ;
enddata
end
IS RSP R
Local optimal solution found at iteration: 33
Objective value: —-1..000000
6
Variable Value Reduced Cost
X 4.712388 0. 000000
iR 6 i Eestatus ORI R, R RS R m
7. @dual

@dual (variable or row name) IR [AIA8 & 1 A %L (KIS RATHIXE GET)
kg (dual prices) o

4.9 HHBNER Y

1. @if(logical condition, true result, false result)

@if RECHE I — N2 4ERIAT logical condition, W NE, iR[A| true result,
HNER Al false result.

B 4. 18 KfFHALAL A]

21
ZCRSK E : http://www. smatrix. org



LINGOT B BRE — M A BB I B 93} (Security Matrix)

min  f(x)+g(y)

s.t.
F(x) = 100+2x, x>0
2X, x<0
60+3y, y>0
g(y) =
2y, y<O0
X+y=>30
X,y =0
HLINGO AR5 1k
model :
min=fx+fy;

fx=@if (x #gt# 0, 100, 0)+2%x;
fy=@if (y #tgt#t 0, 60+3%y, 2%y) ;
x+y»>=30;
end
2. @warn(’ text’ ,logical condition)
WRB AT logical condition AE, W=A—ANNEN" text” HIMEEHE.
Bl 4.19 7R=41.
model :
x=1;
@wvarn C x SE1E#C , x #gt# 0);
end

§5 LINGO WINDOWS %4

5.1 338 (File Menu)

1. #HE (New)

MR R Ot ar4 s Bl R $A el B B F2 BT LLBIEE AT
“Model” % . FEIXAHI “Model” i I HH REWS 4 N I B SR M B8

2. FT3F (Open)

MR IR “HATHF” s s “FTHF7 sl B B F3 n] I H— A~ 24
AEAE ORI o XA SO AT RE A — A Model SCAFS

3. 1&F (Save)

ISR IR “ORA7” a4 iy “ORAE” FHl B E Btk P4 B F R A7 M HTiE 3l
W (TS D PRI R, fr PP R AT S

4, BIFEN... (Save As... )

M IR “ 5347 K. .7 A A B FS BT LUK M HTE 30 A N S ARATE N S
A, HSCARA NIRTE “ A7 K. 7 RERE AR SO 4 o R RO AR v] CURHAT:
AT VI N AR L SRAg &5 R Bl iy 2 DR A R S

5. XM (Close)

FESCHESE e ] “ P (Close) fir 2834 F6 BKG OGP M G ) i 1o W XA
TR DB O MR T MR SCE N EE, LINGO ARG S 3N & B A B A SR JE 1 A
Fa
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6. #TEI(Print)

TESCAER e AL “4TED”  (Print) 4 Bl “HTED” $E B EH H% F7 8T LK Y
HVE B0 7 A (P 28 Rk B FT E ML

7. FTHI#E (Print Setup... )

FESCAFR A R AT EN R B . i A B Hed% P8 8l T LK SCPF4 HE 295 € 4T ENAL.

8. ITEITHYE (Print Preview)

FESCAF B ] “HTENTRG. . . 7 v % B E 4% Shift+F8 Bl LAMEAT4T ENFIU NG

9. #rii® HZEMH (Log Output... )

ML IEH “Log Output... ” & Ekd% FO BEFTIF—AN0HEHE, H TAR—4
HESME, Efeitd TR “a i hiAR A 2.

10. 3R LINGO g A A4 (Take Commands... )

AR E ] “Take Commands. .. ” Ay&EREHEAZ F11 B nT DL LINGO iy 4
A (command script) SRS REUFERIZLT

11. B[ LINDO 3C#f (Import Lindo File... )

M-S E A “Import Lindo File. .. ” #ny 2l EHH:4% F12 @A) LT JF— LINDO
Mg BRI P S, ARG LINGO R84 n] REAEBI A 40 0 LINGO 1587 RV IR AR)T

12. B (Exit)

MR “Exit” iy 4Bl E 4% F10 8 nT LUR H LINGO R 4.

5.2 #wiESCE(Edit Menu)

1. %%E (Undo)

MG EH] “PkE” (Undo) fix48di Ctrl+Z 465, Ky LxdsfE. kE e
LA .

2. BY7(Cut)

MGmE S e “B5P1” (Cut) v 4Bd% Ctrl+X 4148 nl LUR Y mrik 4 v i 25 857 D)
IR .

3. & (Copy)

MG A “ 267 (Copy) frd i “EH)” el 83k Ctrl+C 4155 nT LUK
= Tpvie et oy = Iy T e

4. FhHNG (Paste)

MGmaE R R ” (Paste) fird . i “R5MG” $2flaldz Ctrl+V 41 &4k ] L
bE% ey R R T oS = R | R R AN SN K VA=

5. #il%kiE.. (Paste Special..)

5 FHay AN, e n] DU T B AR 1) N AN 2 SCARIE TE

6. 4i% (Select All)

MG IEH “Select ALL” fix4rulidi Ctrl+A -G8k M ar & T N
Fa

7. JULEZ/MES (Match Parenthesis)

Mgt th %t “Match Parenthesis” #y4. Bl “Match Parenthesis” &4l 8%3%
Ctrl+P A5 T LA M Frdk o i 46 5 B R I EC ) P 4G

8. HiMLK#¥ (Paste Function)

Mmoo ] “Paste Function” #n4 0 LUKE LINGO Fr) PN 8 BR 50K W 21 24 i ddi A

\\\\\

5.3 LINGO SgE
1. KR! (Slove)
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M LINGO SZ P il “sRAE” fiv 4 Hili “Slove” FHIEH% Ctrl+S 4148 T LLKE 24wy
FERLIE N N A7 KA o

2. RELR... (Solution...)

MLINGO i “Solution...” ay4 9 “Solution...” #Z41BE 4% Ctr1+0
HAEETT DLFT I SRARSE RS UHE . 3 HE n] DAFR 8 25 210 A7 P SR AR 45 SR I S LE py 2%

3. TF... (Look...)

M LINGO SEHL R IER] “Look. .. 7 iy al H A% Ctrl+L & 8nT L& F 4 i el
IR T SCA Y 25

4. R4 (Range, Ctrl+R)

FHAZr 2 7= A2 AR (1) SR 0 A 4R 45 < WF9T 4 H b el 2500 9 B R B0 2 R A g T
2GR RS e RECRAR) B, BRI RFEAAS o R 2 BT & 78 SRR A HY
(1), DRMEAE SRAFABE R I R BBCPE AT R S IR, (R BV AR 1. 4 T 80E R U547,
iz47 LINGO |Options++, %% General Solver Tab, 7& Dual Computations #|ZEHEH, &
# Prices and Ranges ¥EI. REEVEMATFEDAR 1 22 (SR ARIS ), DRI >0 BEAR OGRREIN, 3t
WA DEREE .

I FRATTE A ) B AR

B 5. 1 B H ARl P B R, FrHBSREA =M AR KTH®ET. 4
FEEER W N R PR

(SRS LT T AT | B RS
Ak} 8 Hfr R A 1 Fpr 48 LA
%L 4 B 2 Hufr 1.5 20 Hpp
AT 2 HLf 1.5 HAL 0.5 HAL 8 HLA
J it LAY 60 HLA7 30 HLp 20 Fp7

FESR P AR ANEE 5 0F, Qi s HE = R B AR R R oK 2
F DESKS. TABLES I CHAIRS 43 7387~ =Bl r= S A= P2 8, gy LP A,

max=60*desks+30*tables+20*chairs;
8*deskst+6ktablestchairs<{=48;
4*deskst+2*tablestl. bkchairs<=20;
2%desks+1. bxtables+. bkchairs<=8;
tables<=h;

SRIFIXAERY, FEREEE RBAE M. X, EFHMEE L (Reports Window) , il A%

B EIR
Global optimal solution found at iteration: 3
Objective value: 280. 0000

Variable Value Reduced Cost
DESKS 2. 000000 0. 000000
TABLES 0. 000000 5. 000000
CHAIRS 8. 000000 0. 000000
Row Slack or Surplus Dual Price

1 280. 0000 1. 000000

2 24. 00000 0. 000000

3 0. 000000 10. 00000

4 0. 000000 10. 00000

5 5. 000000 0. 000000

“Global optimal solution found at iteration: 3”7 i~ 3 WIEMJGH 24 /&AL
iR,  “Objective value:280.0000” E it HINMEN 280, “Value” #5H AL %
AR EME: & 2 PNPE (desks) , 0 MR (tables) , 8 ™M& T (chairs). JIrLA desks.
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chairs 284 E (JE0), tables ZdEHAE (0),
“Slack or Surplus” %5 HiF\ 0 AR & [1F1H :
5 LATAA SR =280 CRLAYEE —4T38 8 HARREL, P LASE AT XN A — AN 250
52 AT AR T =24
% 3ATHAINAR B =0
% AT AR B =0
95 ATIA AR B =5

“Reduced Cost” FI| &It B2l B3 b U B I EAT I AR () 3R A, s A8 AT 1)
A, HERE AR, AR B reduced cost{iN o 0, XFTAERAR R X, M
¥ reduced cost{E R AR EX; S IN—AN AN H bR o 2ok 1) & ( max B4 o) )
Afglrfr: AFHrtablesXf NV [freduced costfiiy 5, FnHAEIEA FtablesI{EHM 0 40 1
IS IS A At AR AR B R AR, (Hh T R LI R4, HA & AR R AL, Jeflt
1 HbReEEE = 280 - 5 = 275,

“DUAL PRICE” CRHMEMMAE) FRom UX ARG RNESN,  HbRRE AR A i
G R N TR AN AR A . A HEUE R p,  RORA N L A AN A
AN 1 AN, HARBRECK N p AL (max B 80D B, WRAERILMA LK
IELFEE S (gt “CRAR” , MO AR EGEIE A, BN ] REA 2
0o A 55 3. 44T B, MMM A 10, R ELA R

3) 4 DESKS + 2 TABLES + 1.5 CHAIRS <= 20
4534 3) 4 DESKS + 2 TABLES + 1.5 CHAIRS <= 21
I, HFREREUE = 280 +10 = 290, X2 4 4724,
XTIERA W CnAph s 2, 5 A72dE 5200, DUAL PRICE WIMEN 0, oMy
ANGE A wi WU N RBAS ) H AR e 3. AN, @it 34t DUAL PRICE, B A% ™A ANH]
AT I R S AT T T

RIPPE AT T
Ranges in which the basis is unchanged:

Objective Coefficient Ranges

Current Allowable Allowable
Variable Coefficient Increase Decrease
DESKS 60.00000 20.00000 4._000000
TABLES 30.00000 5.000000 INFINITY
CHAIRS 20.00000 2.500000 5.000000
Righthand Side Ranges

Row Current Allowable Allowable
RHS Increase Decrease

2 48.00000 INFINITY 24 .00000

3 20.00000 4._.000000 4._000000

4 8.000000 2.000000 1.333333

5 5.000000 INFINITY 5.000000

HAxek % DESKS A5 i R 2 250k 60, ARVFMEHN (Allowable Increase) =4.
FVF /> (Allowable Decrease) =2, WiHAM'E7E[60-4, 60+20] = [56, 80]VGHIAZ{LIT,
AR FFAAL . X) TABLES. CHAIRS AF#, wJUARMUERE. BT UL a 24 (R
H A5 R B AN 28 R BOR AR, BT DAL E R FEA R (W R B2 B AR (4R,
BT H bR Eb 2 R0 A T8, BT DU 22540

55 2 AT AT 5 I (Right Hand Side, /5 & RHS) J53k Ky 48, Y471 [48-24, 48+ ]
= [24, o]V, FMALFEARFEAAS ., 55 3. 4. 547 A LB IR . AN i Ttk I 2 o)
KA, BALIERMEAA, Bt BUER SR,
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RPN WT 45 B R T IR AR I R BGE . dtk, Har PAt—2P e 24 H b
BRI B R BORN L0 ok A i 00K AN AR A, SRR e it et i 484k . Rk
AT 3oL SR A — > S B ) SR BEAT U

B 5.2 — @SN ) A A = Ay AR AR, 1 AR AT DAEE R 12 /N
IR 3 AJTA, BELE LR 8 /NI TR 4 AT MRIETIIZTT R, AF= 1A, A4
et tl, HAATAZRA 24 76, A TASA) 16 76, BN T H 6155 50 iUt
N, AFRIEAX T BRI 57 80T 480 /N, FE H A 4EMAER S Z 81T 100 2 JTA, L4
Fn T RE B B R %) T — A=, A ECR, 2 PiHe AR 3
AN B i 78

1) #F 35 Jurl LR 1 REZEDY, NEEIXIE ? #5800, M RERZ L2 /DRt

52
2) A AT DA FH I B TN ABE 5y B Te], A2 it TN T8 e 2 s B/ JLog ?
3) TR, A TARISARE IR 30 76, WA AR A AR 2

RERARDD U
max=72%x1+64%x2;
x1+x2<=50;
12%x1+8%x2<=480;
3xx1<=100;
SRARIX AN A R B oAy, SRR .
Global optimal solution found at iteration: 0
Objective value: 3360. 000
Variable Value Reduced Cost
X1 20. 00000 0. 000000
X2 30. 00000 0. 000000
Row Slack or Surplus Dual Price
1 3360. 000 1..000000
2 0. 000000 48. 00000
3 0. 000000 2. 000000
4 40. 00000 0. 000000

Ranges in which the basis is unchanged:
Objective Coefficient Ranges

Current Allowable Allowable
Variable Coefficient Increase Decrease

X1 72.00000 24. 00000 8. 000000

X2 64. 00000 8. 000000 16. 00000
Righthand Side Ranges

Row Current Allowable Allowable

RHS Increase Decrease

2 50. 00000 10. 00000 6. 666667

3 480. 0000 53. 33333 80. 00000

4 100. 0000 INFINITY 40. 00000

G5 RARIRAT: XA IR B R A xi=20, x.=30, UM hz=3360, R 20 h2k
WA A, 30 WEZE W AR A, TR KAINE 3360 JC. i HE AR T URFRATD il R B A AN
BARAELIL, IEHVFZ X8 A G R, RTS5& 80 H tr 82 it 3 AN Fin e @igs 7 i
. 3 AN A A GIEYE 3 B “HIE” OB SESETTA R R TR .
it S1lack or Surplus#y X 3 R URAESRANME N AR B S5 T R R 3
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N, ZERH 4 40 (AT A

HARBR BT LLEAE “RE87 , O BLRA “Hy8” —HBahn, “835” BRIEERK,
i DUAL PRICES 25 HX 3 PRt JiAEf LA ™ “Bedi” 390 1 AP “RGan” s &
SR 1 AN (L RRAEYD) IRNERE K 48 (6D, SFBhIF IS 1 AN (1 /NN i
FREEK 2 (o), MR EL R E 0 F R BRASARNEE K, XH, “X%E7 1
WETLLEE “WIH7 CIENE, S5 ERRC Tk, B 1 M40 70k 48
JG, 1 /NI SFENISE AN 2 J6, RIS RS o . 15238 v DU BHERE 1 856
I R, BRSSO R R mi Tk) 47516 50 50k 51, BE SRS (R
D R 48 (). FIF AR ML S IR 2 5 R M i) @ 1): i 35 Jonl BAL 3|
LRRZEWS, T 1 AR FIAs 48, MARNOZA/EIXIBETE . [ 2): A I
I TN ABE I 57 B ], A5 i AR T 55 s i TR (R 52 A0 46 A vl DAsS A, B LT 9% i
Z AN 2 TG,

H bR R B BB AT (BB AR, B A U & A8 2 XA )
BANGER P2 . T H A H T s LN HARR B R B AV PR E R xif
ZECh (72-8, 72+24) = (64, 96); x[RECH (64-16, 64+8) = (48, 72), {EE: x &
B ARV TR R 64 AAE, RZIMR. T Hbs R B 5 1 R FFAS T i £ R
5, R B e BN o] DLARAIE B R AN, (B L . FIX N 45 AR 25 5 [l 2%
BRF IO R)RSE 3) s 5 RE FTAIZRAIIE N3 30 JG, Wixi REAL K 30X 3=90, 1 AVFEHEN, A

DIA B A P2 bR, (HEAREAE A 90 X 20+64 X 30=3720,

RN IR SIS P T USR] (IDE R AAR T “ 8
BN 1AL “RERAE7 B D A BRI . AR 1 ARZE ORI BE K 48 JT GE TR,
fHJZ, EIf%yHY K CURRENT RHS f¥) ALLOWABLE INCREASE #11 ALLOWABLE DECREASE #5H! 7T ¥
TR = XA FAR AR EITEE . milk) RHRZHM 10 A9, time) 77
S A 2 190 53 (/NP o FAE W] LARIZE BN ) /0 1) #9562 [0 BRI ZAHEH 35 Jok
1 MZE W%, EAER R Z ML 10 MiZEWh. Mg, o] LUK TR/ 2 S T3
FHI I TN CABE =5 SN 1a],  {HE 2 390 53. 3333 /Mo
TR RS R B R IR AR e 0 454, A — R B EE 44T
ey T Erfn iy @, “ skl 2 10 G 7 B O AEE “JEORbE i 10 G2k
U 7 WERAMIEREEAL, el iksa =3, BIRRNE RS IR TR st . et >k,
JERHE DL 10 A0, 32 PRS2 — e WA R X ? SR T — R ? —ekil,
XAEANBE N RBE TR S TP BRI eI, N 58T BDE A SR o IR, - e fi
WA, L, MIES R MEKRE, AT EmRIZ Bkl &2 10 kg 7 JF
AIE SR

5. MEAEHER... (Generate...)

M LINGO SZ i [ “Generate. .. ” iyl H 4% Ctrl+G 21 A4 nT DLA 2 5 iy
FIARBOE R LINGO A7 i MPS A% 3 SU A

LINGO Options [x]
Integer Pre-Solver | Integer Solver | Global Solver |
Interfase | General Solver | Linear Solver | Nonlinear Solver |
us B v
put | Tao
1e-009
eloring
1000 Del.
mand ¥indow
7 Send Reperts to Command r
ount Limits
Waginam: o0 = N
m © | 400 E E
Help ) | [

ZCRYK H . http://www. smatrix. org
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6. &Di... (Options...)
M LINGO bk “Options... ” ayd. My “Options... ” %4 H#F% Ctrl+]
Y B nT LSO —LE 52 ) LINGO BERLSR AR I 40 i BT T — A5 7 NMEIR I
H, fRA] PUE I BB LINGO RGNS ML kK.
Bsebla, PRUER S “Apply (N D 7 381, WEHT W E 5 B4R il s “oK
(e ) 7 $&4l, WEHweE S EAER, HHIRR OCHZE 1. R “Save (fRAF) 7
YA, DR AT e E AT A BRIN RS, NIRJA 8D LINGO X de i B AR %4, i “Default

(BRAED) 7 4240, WK E LINGO &40 e IR IG iAW S (B E) .
(1) Interface (FM) E&WF

R T 9
— o m%ﬁ%@%m,*%ﬁﬁﬁﬁ%ﬁﬁﬁﬂﬁ*
Dialogs (BHE 4 i ﬁﬁﬁﬁﬁm%ﬁ,mﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁé
) %ﬁ&ﬁ;éwlﬁﬁﬁﬁﬁﬁﬁ%ﬁmﬁm,
FEFPAT) 25 QR S AT
WU EPEZAE TN, ) LINGO & BN 2518 it %
Splash Screen X . . N
(B D) #ﬁﬁ*ﬁﬁﬁﬁ,ﬁmUMmmmﬁﬂmﬂﬁ
B AL
Conepa] | StRtus Bar W RZIE TR, W) LINGO RZEAE % iR Fif
(i CIREED — T EAVRER BN ER
. SRk PR % I, W LINGO R 48 A IR is 47
D) Status Window A S L e e
CRA D umm®nemqﬁxﬁﬁ%L%ﬁ%@@mg
A3 AN
Terse Output IR ERZIET, W) LINGO RGNS K i 4t B4R 25
Ry D ¥ AR T s A5 0 LAV AN B U
i R, TR TR, AR
Solution Cutoff INFETFXAMERERHRE S 07 (A E L
QA=) 10"
File lgd (extended) | BEHLSCARIIEA PRATHE U 14 #2 X2 —Ff
(lg4, ¥ EMD | MRS, AT LINGO figizit)
Format
3P He lng (text only)
) (Ing, ZH3CAKE | BERSCAEIEE (AR U2 Ing Kol (2liseA)
O
BB AT BRI (545824 1000), LINGO A
Line Llimit % el LINGO %ﬁ%ﬁ@ﬁﬁéé TR 2
D é,ﬁmﬁ%éiﬁgﬁﬁﬁm%EMXEEﬁ
Syntax Bt . FERIHL, BEATERE 0 I, A SrE
Coloring ggiiii%ﬁﬁﬁﬂ(@ By 0, Dot
éf&m Delay (FEIR) S
Paron Match U SRE PRI, WAL b Y J AR TR AL 16
L 5 S FLAHVCE O 54 LAL 8 58 35 WA ]
(FE5 UL N
%IRe
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Send Reports to

Command Window

U SRR FEZIE T, A AR R ROk B iy 4 B

Command €PN EISY )

(WS kR4 | By B AME % IhEE
iZ]=D)
ISk PEi%%k TR, W File|Take Command 4>
Echo Input G

PAT S BIASCAE IS, AR B L KX Bl i 2
M A NAMET % fE

Window
(fiy &

(mp)

Line Count Limits

AT EBR D

A e o AT EU B KA Maximum (R
BN 800); U FEL IR M) N At IXAMEL, BRI
A2 T IR S R R 5 M T Minimum (R
444 400)

Page Size Limit

CHUTIR /N R

4 B DU R AT R K Length (it
BABATIRED, BRI A ST RSB, 4
FILP W s BT AFHO Width (Al 74,
FTLLBEE l 64-200 26, % AT AR

(2) General Solver CGEAFISRfESS) HIWMFE

I T

o

X

Generator Memory Limit (MB)
JERE 2 plidhs R A BRI (IR

SRAEAE N 32M,  HLREE AR Rl AT F ) P A7 I B
), LINGO #4445 ”The model generator ran out

”
of memory

SRAf— MR, SRR RS (B {E
TR

Iterations
Runtime AR
Limits
S AT Time (sec)
IBAT IR R

SRAF— MBI, SRS AT I IR (Al
VP

Dual Computations

O TS

KA B AR TR I G0, A =T e A
* None: ATHEAFATRHERE L

*« Prices: THEXMRMME GG BED:;

* Prices and Ranges: VI B4 53 BT UK
.

Model Regeneration

CRRE 2R f FH A 10D

PR A R A, A =R AT BRI R A
« Only when text changes: HA& 48 HCA
B EE A AR A

* When text changes or with external
references: AR ) SCAAE BCalA A 5 A7 S8
SIS (AR ED;

* Always: BF29F 75 2.
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Degree

& M0 R
: B
Linearization
(EAEARD

Yo KA I 22 R AL I RE RS, A7 DURR AT e )i
%:

Solver Decides: FHAEH/NTET 124, M
Al RE TR A s A AT AT e Al (4s 1
H)

* None: AHATAZPEML

Low: XJ pR%L@ABS (), @MAX (), @MIN(), @SMAX(),
@SMIN (), LA e il A i b5 3 0 i 1) e AR I Ak
1t

« High: [A] b, IWAMG@ 4RI H FTHLER, HEQH,
#GE#, #NE#Z AL

BigM (Z14k
IR M &%)

BRI MRS (BRAEER 100,

Delta (&4
15 22 B D

BRI R ZER GREERN107) .

Allow Unrestricted Use of
Primitive Set Member Names
CAR VTG R b A ] e A4 5
IR 55 44D

WEPZE T ] LU FF S LINGO4. 0 LAFT A RRAS e
2 R ARV SE AL A 1 R Dt 44 R LA N %
RTEIZEA RS IME (LINGO4. 0 DL I RRAS 22
SR A% H@INDEX pR %50

Check for Duplicate Names in
Data and Model (% £x £ 4 Al A5
HIrh R AR 5 2 A D)

IEPEIZILIN, LINGO H A 25 Ky MR v 1) 44 Bk
MEMEH], WAL WA AR
RAYER,

Use R/C format names for MPS
1/0 (4 MPS SCAA% X H i A4

7E MPS SCHRRE R NS i, K AR AT 44 8%
ek R/C ¥ al

b R/C AR & AR
(3) Linear Solver (MRS HEW+
R 1T e
KGNSS, AR T RER R A :
* Solver Decides: LINGO Hzhik£H L
Method (AR WD
KA Tk * Primal Simplex: JURH2ETE

* Dual Simplex: X4k
s Barrier: [EfvEk (BIQN AL

Initial Linear Feasibility

PR LAY b 29 TR0 AL (TR R 22 IR A i

Tol HHALMERATIERZEM | 5 3%10)
Final Linear Feasibility | #&#ilZetEAimd vh 2900 & 1 i 22 R (kg (.
Tol. BURAMEATHERER | 5 107
e SR AR R e AR &, T R Y
(RIS«
Model Reduction
« Off: \\Tg
R T
* On: &

« Solver Decides: LINGO Azh¥E (B ikE)
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Primal Solver

FRGRRAIVAPS

Pricing
Strategies

P ks (ke

A= e AR

* Solver Decides: LINGO Hzh#kE (BRAE)
*Partial: LINGO X7 w] BEM i HAZ BEEAT
2k

» Devex: JH Steepest—-Edge (HBEid) mLE
XA Al BE R AR AT 2K, HRBAL H bRE
IS E e 5

€ AR T
D)
Dual Solver

XA PR Al

A =P AT BRI A

* Solver Decides: LINGO HZhhE (& BEE)
* Dantzig: 4&dp KT B LA & AL AR &
*Steepest-Edge: ImBCILHME, XfFrfn] gEMIAR
HIATER, KRBT H AR N R 2 A&

Matrix Decomposition

EPAZIEDL, LINGO 42230 — AN KA g

By i JUAS /RS A s A5 A 2238

Seale lodol EPRIZ LN, LINGO A0 2 5 Y v (1R 85 4 42 5 117
E=N lej: N \%\ S i 5 FF)

T R ) (BE B A ERK) IR oA N AR 7Y

A AN

(4) Nonlinear Solver (FEZMRfEz:) HEINE

I LI

X

Initial Nonlinear
Feasibility Tol. #JZG3AE%k1E
AT AR ZE R

PRSI e 24 SR AR )RR 2E B CBR A (107

Final Nonlinear Feasibility

Tol. #JadFdMEn AT PRz R

PRSI e 24 TR A2 1A B S AR 22 B (B (2 10°)

Nonlinear Optimality Tol.
AR MR ey e D0 1R 22 B

24 H o R A 2 AR (R B S /N T4 TR AME A
EIRIRAR CBRA A 2410

Slow  Progress Iteration
Limit G0 ek (P AR E
15

9 H bR R RAEE B A 22 ORARBAT 25 ik LA
Jas A IEEAL CBRAEEN 5)

Numerical St 7\ oL s % A

pertvatives | seies FAT B2 A BB S . (B (D)

% Analytical | FIRRHTEEH L S8 (O HU o R A I A
Ak )

Strategies §Z?zifgitlal SERET,  LINGO 5 JT 3 sk 7 A e BT

4 SR (B

o RN MR R (B (i)
Quadratic | MR LINGO 4 HI R 2 5 — i,
Recognition | 2 WIS F — UCHURIEEVE (0 arfEdebEURING Py 5
SO | D ARES B ED
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SCICCEIYC i, LINGO 1IN AR AT
Bval @@%iﬂ%ﬁ%%%@ﬁﬁ%&@ﬁ&ﬁ%%t
TR R 7 E?ﬁx&%%w%mw,ﬁﬁﬁﬁﬁﬁ(ﬂé
AP

SLP e P i% 3k T, LINGO 7E & WK 1% AR wF A SLP
Directions (Successive LP, ZFIRZMME)) JiEFHIERIT
SLP 5[] ) CERAEED

Steepest Edge

EPEILIEI,  LINGO £EAREUIEACHRE X FT 4 ml HE
A AT SR, FRBVAE HARE P B2 1A= AT

BB IEA: BAE (B A AN FH d5 BE 1 S g
(5) Integer Pre-Solver (EEE(TRACEKAERS) HEIF
R by} X
PR A A R AT R R (BB E A 3, WTREI)
Heuristics Level B0 0-1000 . Je A T80 H S 23 BT i
Ja X7 R, R AL .

Min Seconds

FEAS IR AR AU R 1 ds /N T) (DD

Probing Level

TR (o)

IR RN (Probing) HAMZ A (PRI G
M TRA LRI, R |5
LR B AT B IAED o« 0] BRI -

« Solver Decides: LINGO HZhksE (44 ¥E)
< 1-7: BRMGE LT

Constraint
Cuts
LR E CF
I

FEbE oY B TR, MR T ]
M), TTREHIELE

Application | p o only: SUHEA A CTID
DA RER e b Lt
* A1l Nodes: P m¥yBemdE CFEfD
« Solver Decides: LINGO HZh¥E (GrEikE)
Relati
L;i”e PR ] CPID 0 SOHDR T 2 1 R 1 24
NEHE , HEME R 0.75
e AR R CER D, BAE Nl

Max Passes
e K EACK A
ITREL

N T FHRAEENH, S KIRAUR A IR AT
NSHL

* Root: RPARTYRIKKE (BREE 2000

* Tree: AR RUAREL GBAETE N 2)

Types
Fm

PERIAESIE] CFIED Fskng, 3T 12 R vl
ks, AR TN, TS BBy i
NEED

(6) Integer Solver (EEFIKMEZS) HEIIF
WRTRACFR R e R T3 B 2R PE LRI CTLP R, X i S R R AR e AR AR o %

PRI ZH

I

X
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P 3 B SR I S X AR BRI T 1), AT =l
HFE

Direction * Both: LINGO Hzh#kE (A #HE)
Branching »Up: [ LIS
e * Down: [n) UL SE
25 6 70 o SR AR SE R W Le A B AT AL, A
Priority FRksE:
« LINGO Decides: LINGO F&h¥E (B4 BEE)
* Binary: il (0-1) ZEL
Absolute AR i 5RO A R 2 N T IXAMER, 1%
Integrality | 4axfixz: R WA R A, sl 10°
Bt Relative A5 i 5RO AR R ZE N T IXAMER, 1%
FHA 1R 22 B PN IR, B (E ol 8%10°
2 DU T PR SR 2 SR R A, HS Bl SR AR AR P )
KA WE, A VYRR RE
* LINGO Decides: LINGO HZhIEFHIL (Bhes
Warm Start )
ii‘gggg;;}? RUAZ) e Primal Simplex: [RIfH46HVE
* Dual Simplex: X4l vk
» Barrier: Bafgvk (RN A5)
Cold Start AN CUR T ) SR AR 25 3 o 2l V2 JE BRI AR Y
I3 IR B RE, A DUR TR BE: (A b, B%D
Absolute %’li—’uﬁﬁEﬁ@%ﬁﬁ%%ﬁtfﬁﬁ‘]é@xﬁ%%d\?ﬁ/ﬁ
H b B 0 2 % EE éﬁﬁ%%&’vj\ﬁz‘%%ﬁnﬁ@ (J@?}E%ﬁ Hdk
i ES‘EE%?H:%F{Uﬁ@i&'\ﬂ&l&ﬁﬁ%’l\im%ﬁﬁ)o 178
BNy 810"
Optimality | Relative %’li—’uﬁﬁEﬁ@%ﬁfﬁ%%ﬁtfﬁﬁ%ﬁﬁi‘%%d\?ﬁ/ﬁ
b H b7 5 0 % EE éﬁﬁ%%&’vj\ﬁz‘%%ﬁnﬁ@ (g2t KN
i ES‘EE%?H:%F{Uﬁ@i&'\ﬂ&l&ﬁﬁ%ﬁ%bb%ﬁ@)o 178
ANy 510"
Time To Relative | ZEFE/FFFURIZIT G X A 2R, AR H A G2 22
TEA6 R AR 2 | PRSFERE s W6 J5 A ARG 52 22 PRSFE S . 44 (B
ZE PRI ] (R | 100 #b.
R i L3 LINDO 4M0 /14

Node Selection

P A AT 819 AU A R SR AR, A LU G

« LINGO Decides: LINGO HZhik$e (B &E)
* Depth First: IR

« Worst Bound: JEHEAHIAIHIT A

* Best Bound: EFEHA i I AT A
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Strong Branch
SR> (1) )2 4

FERIR A B EH Wt v, WX A%
JER R SRIT SR> BRI . iR i, Bt
FE— A RIX 2 AR ) Z B AT T B, $k
M R A I (B2 BEAT SEBR 70

(7) Global Solver (& RBMKMES) EIAF

AL I e
Global Use Clobal Solver LI, LINGO 4 H 4 Jm e e SR Al R
Solver (BT 4 i s e KARKIRL, RTRES 2B A R fl CRgAE
4 Ja) B A Sk B e I TR AT REARA D s 75 WAL FH 4 JRy et sk
fileFE Iy R, I R AR R R

Variable  Upper
Bound

A EAF

A WA DA AR B B (FRAERHED
1. Value: W@ A8 /M 5, Ha il 107
2. Application #IZRAHE B E XA S —Ff
N G -

* None: FrA7AZ S HASAE HIXAS L5t

< All: AR AT XA B

* Selected: SGHRFIZH 1 MR, A
Ja R AL XA B RATHIXAS ES (hk
HWE)

Tolerances

RE R

A WA DR B RZ4HED
1. Optimality: H4ZEYHTE 5 /Dot
XAZAN R (BLAEE R 10°);

2. Delta: Ry ALsKAFFEFAE Ak I Fi
AL AR ZEBR (BN 10,

2R A
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AJ DL 4 )R B DU SR AR e 1Y) = D SR

1. Branching: 2 1 Y0252 5 A FH )
I3 R RN

* Absolute Width (Za%}%i/%)

* Local Width CJaii%E /%)

* Global Width (4x/R%EE)

* Global Distance (4JajiffiE)

+ Abs (Absolute) Violation (HaX}#58)

* Rel (Relative) Violation (AHX}yhsg,

Strategies B BEED
TR 2. Box Selection: IERVEER T T
i

* Depth First GREALS)

* Worst Bound CHATEIANF I BARSE, G
HIRE

3. Reformulation: A7 F A2

* None (ANEEATEEH

* Low (&)

* Medium (H1)

« High (&, $RERE)
FRZDMYIIARORE, ALV LR e

‘Vi%:
Multistart « Solver Decides: HI LINGO #5E (HBRE X
Solver Attempts B, OO /NEEAR NLP [ @4 5 78, X AR [n]
EZ IR GRS 7w/ € REAE ] 22 RKR AR
fRFEIT < Off: AMEH 2 KUK A#

N O1 IFEED: N fiskfig
e Barrier: [EAFvE (BN A

5.4 OB (Windows Menu)

1. @w447T%H 0 (Open Command Window)
M'Tﬁ FSgmrp ik ] “Open Command Window” 748k H 4% Ctrl+1 n] LL¥T JF LINGO [H iy
d 1o AEAT AT H ] ASRAS dap AT SR, A8 <07 3RO AT fE v LA N LINGO (1) i 4

2. RAEE D (Status Window)
M S R ] “Status Window” iy 2k B #:4% Ctr1+2 7] LLFTHF LINGO (R gtk &

G A TR RIRER, A8 LINGO K 1 FH 38 1 () SR A s R SR gAY . oK o
}Fﬁéié’?aﬁ, S BRI N KAEA K Z F I (LINGO Solver Status)s
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LINGO Solver Status [x] X
Solver Status ¥ariahles
Model PIQP otal 2
onlinear
State Global Optimum ttegers 2
Vective 11077.5 P
asibility: 0 otal: 3
rlinsar 1
44
Fomzerss
Extended Solver Status otal: g
Sl B-and-B mlineer :

Best 11077 .5 Gemerater Memory Used (K

b Bound: 11077 &
Steps 2 Elapsed Runtime (hhinm:ss)

Active: 0 00:00:01

n— P | TR

RAF AR B L0 T WP SK AR 2% (R gk R ISR KN a2 A7 IR o KA a5 A B it 7 — A~
Wik 74 (Interrupt Solver), miii'tiax T2 LINGO 76 N — G 1Lk il . {E4
KZHAEDL, LINGO Refg A8 iR FR 2 2 H 5 4 ik s il . — Mo 2 et R, JR [
I E TC I S, AR RS o (HIXIFANZE — AN R, DRA 2t R0 8 SR At BEAR R, AR
DTFE W R AR WSRARAS S, DI OMIERE AR, DROA X LS AE T BE AR A AN SR A
fift s O REAR AN AR DA R B R e PR RIS R SR 1 i 2 T L

TE FBRAE 25 1A AT TL I S FEMT 4] (Close)o s e il LAIC I SR R SRS 1, AN
T AT AR B TR) 8 A 3 B Windows | Status Window #5581 T

TE B SR MF 7514 B0 A7 T W S b oy &7 ]/l (Update Interval) [, LINGO
VY AZ IR s BRI 1) CLARD R B8 ) by J WS SR s X a5 7o ] LABE B8, A
T BEE A O K B KPR SR A I ] ——LINGO ¢ B 78 587 0 IRk 7] £ 88 o SR A 28 (16 B 1)
B g fE (Variables)

Total B YA 2 EA8 EH, Nonlinear B n P dEZ& A EEL, Integers B
AN R B AR R R T R TR AN AR TR AR G R . T, X
AP

X+Y=100;
XFY # S AR &, AW
X*Y=100;
X FY WO ZAE IR, FTLL X A Y #E ARkt AR . X2y
X#X+Y=100:

X DT REARLYER), Y B X IROCR, Y XX XA R — IR, DAL Y A4k
PEAR R, BB BN EE LINGO #f e e (E AR . il
X=1;
X+Y=3;

HHE X R, muknr Y &2, e XA #OR e R, AR XY #OH 1R 2 AR
294 (Constraints) HE

Total /R MATHTLY G B2 R B, Nonlinear W R H PR ARt 2%, AF4k
PR GE R LN 20— AR & WR— AN A AR S A S e, A 1%4
WA B BR BB GXLACH D), AL R BT,
FEZE (Nonzeroes) HE

Total WoRMArEEARI P 2EAER 2B A4 H , Nonlinear o i i) Eett: A8 5 R ALK
#H-
HIELEN (Generator Memory Used, Hify: K) HE

R TR T AR A A7 A FH B A7 . o] LB ] LINGO | Options fir &
KANAEAEH
B mE (Elapsed Runtime) fIE

SRR AR F) H F7 AT AR E], e nT BESZ 2 ZR G0 Ol I N R 5
KAEHINA (Solver Status) HE

W R Y ATBIASR R AR B TR . S R .

R

SRR TR ) e

§
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g

m>

7 X A REM s

MFTRRI R (3 | LP, QP, ILP, IQP, PILP, PIQP, NLP, INLP,

Model C1 - -
008t A8 AT 1) PINLP (L T JF3k37% IP, UL PT JF3k255 PIP)

“Global Optimum”, “Local Optimum”,
"Feasible”, “Infeasible” A~ ®] 4T )
“Unbounded” (G4) , “Interrupted” (PH) ,
“Undetermined” (ARAfiE)

State MATRR IR ZS

Objective AR H AR R EE | LR

S T LR AT 2 [ 04
SRILAEIE | s =0, MR TR,

ibili = N N5 J
Infeasibility ;%ig?%EMﬁ MR A L F B2 250

Tterations HEr A IR PEARIREL | JE 3

I IERMEFIL A (Extended Solver Status) HE

IR LINGO H JUANRR R SK A S RIS AT RS o G 73 e Fok s (Branch-and— Bound
Solver). A JasKf##s (Global Solver) MIZAIUHFUKMA (Multistart Solver). 1XHE
HR PN iR SR R AR IS AT I A S T . & LR,

W44 X ATREM BN
Solver B-and-B (JrHE V)
. A0 PR SR AR R P Global (& JaftlKfE)
ype Multistart (HZ NG SR

. FUA 0 (R 2 B T AT MR R e £ | L
Best Obj b 6 S SEHL
Obj Bound | H¥reREE A SEHL
R SRR FE T M Aris T AL

Steps IREE (A B-and-B 7)) T

F ] EL (XF Global FE/7);
WG AL G Mul tistart F2J7)

Active EEEZ R AL

HAIUA 2R XT o D HES, X EAMEA, Kl %

5.5 #F{FENZEE (Help Menu)

1. #FHBhEE (Help Menu)

MBS ] “Help Menu” 0] LLFT HF LINGO [ B e
2. XF LINGO (About Lingo)

KT MHT LINGO (R A B4

§6 LINGO HIard4iTind

DU B 42 2R 51 HHAE LINGO i AT % I A &, RSkt & o A B A 1 2 il id
VLR
G H, INRE DRk “Command Window” fiy&BX H 4% Ctrl+1 W] LAFTIF
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LINGO HIar AT 8 1, (] AEMT 242 RmAF “:7 i ANPL s
R THELL I a2 AR we i, T PAA B LINGO i3 .

1. LINGOfE R

Cat SR AR A

Com 12 WoR T H] LINGO fip 2>
Help SR i i A (0 TR 2 A R
Mem WoRNAFAR R B

2. FA (Input)

model PLag AT 7 KA — i Y

take PAT A SCAF )i 2 IE AR BN A P e B AN SR S
3. &7~ (Display)

look R YT A A
genl FEHE LINGO e AR 7y
gen AR T s A R AR

hide oLt R LIV

pause B bt A A P A by 4

4. % (File Ouput)

div W AR 8 S b 3 SO

svrt WA 2 Bt o 21 B

save R AE B S A

smps W M HTBL LR AT MPS SCA:

5. KfFEAI (Solution)

go SRAFE M HT AR Y

solu N TR A SR 5 R

6. ZmEEIEA! (Problem Editing)

del A AR AR i o 4 e AT B IE P AT 2 8] (B AR IX A T) A AT
ext FE TR A i JLAT

alt VB A7 R i e —A7 b BIEPAT Z (R PG AT v h I TH 2457 o
7. BHARZ Quit)

quit B LINGO &4

8. RLZH (System Parameters)

page PL “AT” e B K

ter uﬁﬁ%ﬁfﬁﬁﬁtﬂéﬁ
ver PLVEGH 7 2 H 45 1
wid LTRSS A

set R E RIS

freeze TRAFYHIZERE, DL T—RIEHH 30 LINGO ZR 48 I8 &KX FF 1 15 B

time WIRAIR ARG IE AT I ]

X PEAN U SET 54 FLEH T REBE I 1 LINGO RASHL, SET A #aetex) & it
TWE . SET fin A Al A% N :

SET parameter name | parameter index [ parameter value ],

Hp parameter name £25%( %, parameter index S K5 (45 ), parameter value
EZHAE. UASHSEMER, W SET 2 MG e B xS 8Cu i . ok,
“setdefault” 2 H TH A SEIKE N REREME (BAE(E) . XL E WRAH
“freeze” A fRAL BN E XA 1ingo. enf 1, MJIEH LINGO RA /G X LW BT T -

R | %L | HAE4E 7 L 1 B
ILFTOL | 0.3e-5 | HIEHEIETiTiR 2R
FLFTOL | 0.le—6 | &L nlirinzR

1
2

3 INFTOL | 0.le-2 | #IARIAEL M rIATiRZE R
4 FNFTOL | 0.1le-5 | & AELkMh TR 2=
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5 RELINT | 0.8e-5 | FHXf #5701
6 NOPTOL | 0.2e-6 | JELRPEIR] (NLP) Mtk 2 R
7 ITRSLW 5 SN ML AR IR E T LB
8 DERCMP 0 S5 (0:FESE, 1550
9 ITRLTM 0 ARIREC LR (0: TS PR D
10 | TIMLIM 0 SRR R CRBY (0 TG PRI
11 OBJCTS 1 KM HARE A (10, 0:45)
=il > L N 2 T lLlﬁ =1z}
1o | EE 29 i%iiﬁk%%ﬂﬁﬁﬁﬁﬂﬁé G G R aep a8, o]
Re T E X)
21| 37 N W S . e . BT
3 | cutapp 5 %U%ﬁ/iﬁﬁﬁfﬁ«aﬁ(O.*Ev,m, L: T 97 T,
2:LINGO HzEhvkE)
14 | ABSINT | .000001 | FH: o5 2= [
FTRTIS S —— : oy
15 | HEURTS ; é;éiwdau (IP) Ja kSR A (0:75, w&EN
07100)
kK NEy ¢ ({8 vaul ] . L “
6 | HURDLE one j%aﬂ(W)m E Y (none: 5, W HE MNAT
BB
17 | IPTOLA .8e=T7 | BEEUK (IP) L Bl ki 2 R
18 | IPTOLR C5e=T | BEEOR (TP FRAHX B AR i 2 PR
K 4 ‘\ ¥ * /T‘\ ! A‘LA, i ‘\\Zﬁ\‘ ) A
19 | T1RL 100 ?Kﬁﬁ IPTOLR AE A PIWrkrvtE 2 A, F2 P 200K At 1) )
EIREIP)
o 0 ANFET PERRSENE (0: LINGO FBERE; 1. W)
LG 2 BRI A 3 IS A
2 3 1 5T K e o TV AT R R
o1 | LENPAG 0 %{;ME’JJ\&BE%U O: FA RS T#EfEIER
22 | LINLEN 76 S AT 5 BRI (0 e BRI AT e 64-200)
23 | TERSEO 0 g (0 PEgNRY, 1.y
A B ORASE R, 045, Wi ARG A fE
or | sTawIy . AR AREE D (1:&, 0:15F, Windows R4 RE
fHH)
; £ =) LR : 2
o5 SPLASH ] iﬁﬁﬁﬁzﬁﬂlﬁﬁﬂh% (1: 5, 0:15, Windows R&A
HEA )
B e aaAE 0 (12, 0:7F, Windows R4
26 | OROUTE 0
A REAEH)
27 WNLINE 800 A DK W AT 8 (Windows &G4 REAH H)
FER A2 T R SIMIBR 5 /MTEC (Windows R4
28 | WNTRIM 400
A REAEH)
29 | STABAR 1 BRRARE (L&, 0:75F, Windows R4 A fefli )
20 | FILRMT . AI#H‘%};EE(O. Ing #%, 1:1g4 #%30, Windows RZA
REfEH)
31 | TOOLBR 1 BOoRTHRL(1: )&, 0:7%, Windows &4 fefti )
32 | CHKDUP 0 g SRR AR ERES (14, 0:7/)
33 ECHOIN PR A4 it B i 2 1 (12, 0:14%)
24 ERRDLG . AR E B DISHEHERE 8 (12, 0:15, Windows R4

A REREH)
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35 | USEPNM 0 FOVF TG PR A FH IS AR S )l b 44 (102, 0:4%)

26 | NSTEEP 0 15 3AF 2 P SR A R v A P e I 2 5 s 3B PR o (1
2=, 0:7%)

27 | nerash 0 T AR S SR Ag AR PP vh A FH R e X5 VR AR T e (1
2, 0:1)

25 | nsipDR . (?)Ej;ffﬁﬁz%%ﬂ?#jﬁﬁ SLP VAR I (1142,

39 | SELCON 0 TEARER SR AR A P AT IE B A A 2R (12 02, 0:7%)
PR A B A R (MILP ) BEAY, SRR

40 | PRBLVL 0 (Probing) HARMIZN (0:LINGO HBIHE; 1:7;
2-T: TRIMGZ T =)

i | soLveL 0 LR PR SR ARFE T (0: LINGO AZNIEHE, 1: Ffrpsaiy
W, 20 SMBEALIEEE, 30 RERRE (I AER))

42 | REDUCE 2 R A4k (2: LINGO Y38, 1:4, 0:1%)

43 | SCALEM 1 AR T B R (1202, 0:4%)
JR R PR ATV e e AR B SR (0 LINGO H 8k

44 | PRIMPR 0 B, Lo X AR SR, 20 HERBELIEX BT
BT 24R)
A LAl T ik i e H 2R R I S (00 LINGO HBluk

45 | DUALPR 0 S, g N RBERBEE, 20 F &b
HARIATR)

6 | puaLco ) TREM BT (00 AHEARF G R, 1
TN 20 THE XN IF b sk r)

47 RCMPSN 0 Use RC format names for MPS I/0 (1:yes, 0:no)
FOF A SR AR (02 HBERY ) SCAE S 5 1

48 | MREGEN 1 R ) SCAAE SR S AN S I 3R
)
I B AR S R () A 5% 7 ) (0: LINGO HBHRaE ; 1

19| BRANDR 0 L2 TGRSR

=0 | BRANPR 0 Oy kAR A e ZE (0:LINGO HZBhvkE, 1: 35
(0-1) )

51 | CUTOFF | .le-8 | f#fkiyrizt zepR

52 | STRONG 10 i 2 5 A A IR 2 RGO
IP BB BII LP 595 (0: LINGO HZhik$: 1. b

53 | REOPTB 0 v (BN ) s 20 JREGARATEYE; 30 XAl
ZER)

54 | REOPTX 0 IP R B LP 5535 GRITH D

55 | MAXCTP 200 Y BCRRT S IR, R AR A R IR

6 | reTLIM o EJ)(?E) (AN BORERT T i 1 P 24 SRAN B B L

57 | GUBCTS 1 T B (GUB) # (1142, 0:75%)

58 | FLWCTS 1 AR (Flow) # (1:7%, 0:7%)

59 | LFTCTS 1 R Lift# (102, 0:7%)
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60 | PLOCTS 1 SRR R E] (102, 0:17%)

61 DISCTS 1 R R (12, 0:4%)

62 | KNPCTS 1 REMHETRESGR (12, 0:1F)

63 | LATCTS 1 EE A% (Lattice) #] (1:4%, 0:1%)

64 | GOMCTS 1 S A Gomory H (1: 42, 0:1%)

65 | COFCTS 1 REMHREELAE (12, 0:7)

66 | GCDCTS 1 ETHHERARTH (1:52, 0:1%)

67 | SCLRLM 1000 | WEVARC O B KT (I Windows REGEATH)

68 | SCLRDL 0 VAL ZER (FP) (X Windows RGAH )

69 | PRNCLR 1 RS UCRCAC e (1042, 0: 75, X Windows ZRGAE )

70 | MULTIS 0 NLP £ fsRARMICE (0: 8, Al BN R AR s

71 | USEQPR 0 R OOk (122, 0:4%)

2 GLOBAL 0 TN NLP R A R sk ity (122, 0:1%)

73 | LNRISE 0 Mg (0:LINGO Hahyhug, 1:76, 2:1K, 3::)

74 | LNBIGM | 100,000 | Z&M:Abit kM &%

75 | LNDLTA .le=b5 | kML Delta R 2= REL

76 | BASCTS 0 R HSELA (Basis) # (1:4&, 0:1%)

77 | MAXCTR 2 3 A AEAR T A IS N, S RIS A IR

78 | HUMNTM 0 I3 B AREAS T 5 A A e AR R i g /N ) CFD)

79 | DECOMP 0 SRR R (102, 0:1%)

80 | GLBOPT cle=b | AR ALK () B AR R 22 R

T R %%ﬁ%%ﬁ‘%ﬁﬁ%ﬁ?ﬁ&%ﬁ%%JJDE%’\JEEE’»J%%%

82 | GLBVBD | .letll | &JafmftsRigFe i Lot
4 Ry e SR AR R e AR S B R N a0 i

83 | GLBUBD 2 AARMAMEN LA 1 iR EmaH B 2:
A E )
A SRy B AR AR R T AR B 1 VRO 8 43 A B A FH 16 23 A

84 GLBBRN 5 MG (0: 4aXfvE /s 1. REwiE; 2. &2R%E; 3:
JREEEY; 4 XTI 5 AT

L — . A SRy e SR AR R P R BTG R 2 B W pi i 5k (0: IR
FEfide: 1. BABIRFM S EAL

o6 | GLBREF ; é)%%%%ﬁ%}?%ﬁ%ﬁ%ﬁ%&%ﬂ: (0: AHHATHE
o1 % 20 s 3 |

s W
7  ZREHY

B 7.1 RIARLAE R

H: LINGO ARHE 4 F -

model :

x> +y>=2
2XP+x+y +y=4
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X 24y 2=2:
2%x " 2+x+y 2+y=4:
end
TR o 45 R N
Feasible solution found at iteration: 0
Variable Value
X 0. 4543360
Y 1. 339247

Bl 7.2 BRECECPARIERL SRR S RSN AR, AR N Tl i
FEAS TAR S AT — Pl U RR S8 AT 55« BEMC L SR AR T AR 2 58 e e ga A 148 E Y
55 BT A 3 I 1) o F) e AR PR MO 2 ) o D A AR i e TAE S5, R rT Re A RF
AN TARSG AT R B AR S5, Hm 2 hRUE R RO e R e J o ANIE 4 (- e e e s 2™
AR ——AT AT 55 1) A Sl 8 S84 LR 20 e T8 A 55 (1 A o

i) e 4 A DAy AR 2 AT 55 [ AE R G R R M A2 A9 SRR, AT 55 140 73 M b 0 e IR AR 56 9%
o

XA H br e /MU Z . AT 2 SREPRC

© BRUERFA RS KB AU 2 — A AR RN 1

@ ZLRAUEW LS BT AL E R R .

Bl A1 AHES (A=K 2 EE] 4 A TR (A—4, RS~ K. &BIHE
55 BT AE B A IR TRl T b 3

(F
(A) —>(B)—>(C)<:
(G\
(H/
(D) ———>(E)<:
(N

£4 | A B C D E F G H I J K
INfia] | 45 11 9 50 15 12 12 12 12 8 9

(H—> (K)

MODEL :
R L S P A A
SETS:
MBS, A D5Ca gt T;
TASK/ ABCDEFGHTI JK/: T;
T2 RIS R RS (A DIISEA RETFIR B, 2555) ;
PRED( TASK, TASK)/ A,B B,C C,F C,G F,J G,J
JLK D,E E,H E, I HJ 1,7 /;
D TR RS
STATION/I..4/;
TXS ( TASK, STATION): X;:
DX EIRAEES TXS F—NMEE. i X (I, K =1, WEFRRE 1T MES
FRIRE 28 K AN TAERG 581

ENDSETS

DATA:
ME%A B C D E F G H I J KESERMAME;
T= 45 11 9 50 15 12 12 12 12 8 9;

ENDDATA

ED

DRSS 15 NI, BB R SR AR AR AR

d

42
ZCRYK H . http://www. smatrix. org



LINGOfH] BH - H 2B R BE I N 388 ) (Security Matrix)

VRE—MEME A AR IR B — TAESL, B2 4R ©;

@FOR( TASK( T): @SUM( STATION( K): X( I, K)) = 1);

IR — AR S R BN R, /T N 1 ARG T AN T 5
PRI TAESS T, BRI R,

@FOR( PRED( I, J): @SUM( STATION( K): K * X( J, K) = K * X( I, K)) >=0):
DR ARSI R UG, A FR I ] DA 20N K T E e 26 FA 3

@FOR ( STATION( K) :

@SUM( TXS( I, K): TCI) % X( I, K)) <= CYCTIME) ;

! H bR R B B ML R L R S 4

MIN = CYCTIME;

e X(1,)) A 0/1 4

@FOR ( TXS: @BIN( X)) :

END

TR G5 R N
Global optimal solution found at iteration: 1255
Objective value: 50. 00000

Variable Value Reduced Cost
CYCTIME 50. 00000 0. 000000
XCA 1) 1..000000 0. 000000
X(CA, 2) 0. 000000 0. 000000
X( A, 3) 0. 000000 45. 00000
X(CA, 4) 0. 000000 0. 000000
X(B, 1) 0. 000000 0. 000000
X(B, 2) 0. 000000 0. 000000
X(B, 3) 1. 000000 11. 00000
X( B, 4) 0. 000000 0. 000000
X(C 1) 0. 000000 0. 000000
X(C, 2) 0. 000000 0. 000000
X(C, 3) 0. 000000 9. 000000
X(C, 4) 1. 000000 0. 000000
X(D, 1) 0. 000000 0. 000000
X(D, 2) 1..000000 0. 000000
X(D, 3) 0. 000000 50. 00000
X(D, 4) 0. 000000 0. 000000
XCE, 1) 0. 000000 0. 000000
X(E, 2) 0. 000000 0. 000000
X(E, 3) 1..000000 15. 00000
X(E, 4) 0. 000000 0. 000000
X(F, 1) 0. 000000 0. 000000
X(F, 2) 0. 000000 0. 000000
X(F, 3) 0. 000000 12. 00000
X(F, 4) 1..000000 0. 000000
X(G 1) 0. 000000 0. 000000
X( G, 2) 0. 000000 0. 000000
X( G, 3) 0. 000000 12. 00000
X(G, 4) 1..000000 0. 000000
X(CH 1) 0. 000000 0. 000000
X(H 2) 0. 000000 0. 000000
X(H 3) 1. 000000 12. 00000
X(CH 4) 0. 000000 0. 000000
XCI, 1 0. 000000 0. 000000
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X(1, 2) 0. 000000 0. 000000
X(1, 3) 1. 000000 12. 00000
X(1, 4) 0. 000000 0. 000000
XCJ, 1 0. 000000 0. 000000
X(J, 2 0. 000000 0. 000000
X(J, 3 0. 000000 8. 000000
XCJ, 4 1..000000 0. 000000
XCK, 1) 0. 000000 0. 000000
X(K, 2) 0. 000000 0. 000000
X(K, 3) 0. 000000 9. 000000
X(K, 4) 1.000000 0. 000000

Bl 7.3 W4T RS (Xﬁﬁﬁﬁﬂ?ﬁl"ﬂ‘;@, Traveling Salesman Problem)

H—ERS O, MIRTT 1 A, BRI 2, 3, -, nS—IR, mwERPIET 1. &
ﬂMﬁm@M%W%ﬁ%,ﬂ@ﬁﬁ@ﬁ%ﬁ?ﬁﬁﬁ%ﬁm,ﬁﬁﬁﬁﬁﬁ¢?

T DL 22 Fh 7 V53 TSP 38 AR o 1% AR — PPt e B R ) vk, 2%
W RN A — @ 2RI B —R “kE”

EFREXT, 5IN—%0-1 BHB 5.

Xj;

1, AR F §, Hizj
n &, R
Eaﬁﬁ%@é%“w%¢o

3o HLAT AN D 5 50006 A 1 46

Vi 1 5 DU A I 7 b BT s 7 RIS 5 BT A — AR
SRR . FE T T (P 20 ok S SCBR L TTFIAS eF«

ZXU :1’ i:l,21...’n
j=1

n

dx; =L j=12--n

i=1
FIMBAGE] T — B, e NRIR S A OB . H LB A A0 T TSP
KUIFATEY, DGR EFA. Bl

5

DL EA SRR A, AP SRR TSP [, AE (P A T30,

R, JRATI S R EUREIRD 1 B4 19205 46 P LB 967 A TR B 6y 7o 400
ppapt U (=208 M) g b e TP M i o SRS B {0
R T IR (RO . BB T 0 2k 4 1

U —u; +nx; <n-1, ZSiiana

T HE ) 4 P B AR, I BEN]: (1) AT T30 0 B e R A 1224
AR (2) A AR A LR A O

BOTE (1), FURIEE . B A0, b2 B A A T, 354 %/
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FEAE— AT PR A 1. ez ey e g
u, —u, +ns<n-1

u, —u, +n<n-1

121

u, —u, +n<n-1
X k A TAN, A
n<n-1, 5!
WOBHERIER, 456 (1) fHE.
FHED (2), THMEE, o TR R G L , HIH
L“‘W@%mmmﬁﬁ m@@lﬁml ”—5
g, WU SN T2 2 UE TSN i o 0 L
(i) 33 Ffoid

U, —u, +n=n-1<n-1
1 2

U, —u, +n=n-1<n-1
2 3

U —-u +n=n-1<n-1

In-2 -1

Cii) e Frid
{uir—uan—ZSn—l, r=212--n-2, je{2,3 -, n}y-{i, i}

u —u;<n-2<n-1, je{2,3 - n-{i}

M 4Eis (2) k.
TXFERRATTHE TSP A il T — AR A B L 1 k) ) 8

min ZZZC”X”
ij=1
i#]
st Y x; =1, j=12--,n
i=1
injzl, i=1,2,--,n
=1
U —u;+nx; <n-1 2<i=z j<n
x; =0,1, i,j=1,2,---,n
u, >0, i=23-

AR, AN EIRK CRT 300 i i?@é."%*%&%@i}daﬂlﬂ%ﬁﬁ’]iﬂﬁ RK, M
SR RAR K ) . TSP CWgIENIE NP XfE ), H Aride 3 kI 2 DU (Rl 5k, Xt
TNBL R, FRATT SR AR A R 2k riwzm'ﬂ (1) 77 b e AR -
TSP & —ANHEERAG IR, BT HEWRNHAN, 2 e R/ RIS R LR
A AT EEA Ky TSP, 4514 -
M 1 FA G I TN Cnkegas), X pEn] 24T = 56 Ja Uy E AL

28N BATA I L5E T E Z4 R ST gE D i L L2k, i L&A
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VI HLA AU TAHIRERA ST kD Bt I T AE T TP BL S Tk S0, 1
BRI Toe R s o ks, evanbongs S msesias S O % D g G
A Tt Pl oo, I AR 0, HUI T 0, ERIRE N
S0, 0, 1, 2, s nbH— PR B 1R R RO A T, fEEET,

SERCITA I T 75 R W) A n n
:Z;(Chﬂn'+ pﬂﬁ)):::Z;CUﬂ” *‘:E; P;-

n
2P
T =0 RN MO TN ) AR B TSP o
URAT 85 BT 5 )
model :
sets:
city / 1.. 5/: u;
link( city, city):
dist, ! BEEAERE;
X3
endsets
n = @size( city);
data: VPEESHIEE, EIHATTEEXFRI;
dist = @qrand(1); FENLF=AE, 3% HL AT SOk OR S AA L A 0] 8T BOH ;
enddata
'H bR
min = @sum( link: dist * x);

@FOR( city( K):
PEENIT K

@sum( city( I)| T #ne#t K: x( I, K)) = 1;
VBT ITT K
@sum( city( J)| J #ne#t K: x( K, J)) = 1;
);
MR UEAS H O P8l

@for (city(I) |1 #gt# 1:
@for( city( J)| JHgt#l #Hand# I #ne# J:
u(D)—u()) +n*x (1, J) <=n-1) ;
)5

VBRI P DA AR TR SR AE, AR TN R A I AN FE R L TSP e {5 R e AR i
@for (city(I) | I #gt# 1: u(I)<=n-2 );

P XX K 0\1 AR H

@for ( link: @in( x));

end
TR 45 N
Global optimal solution found at iteration: 77
Objective value: 1. 692489
Variable Value Reduced Cost
N 5. 000000 0. 000000
U 1) 0. 000000 0. 000000
U( 2) 1..000000 0. 000000
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Uu(3) 3.000000 0. 000000
U 4) 2.000000 0. 000000
U( 5) 0. 000000 0. 000000
DIST( 1, 1) 0. 4491774 0. 000000
DIST( 1, 2) 0. 2724506 0. 000000
DIST( 1, 3) 0. 1240430 0. 000000
DIST( 1, 4) 0. 9246848 0. 000000
DIST( 1, 5) 0. 4021706 0. 000000
DIST( 2, 1) 0. 7091469 0. 000000
DIST( 2, 2) 0. 1685199 0. 000000
DIST( 2, 3) 0. 8989646 0. 000000
DIST( 2, 4) 0. 2502747 0. 000000
DIST( 2, 5) 0.8947571 0. 000000
DIST( 3, 1) 0. 8648940E-01 0. 000000
DIST( 3, 2) 0.6020591 0. 000000
DIST( 3, 3) 0. 3380884 0. 000000
DIST( 3, 4) 0.6813164 0. 000000
DIST( 3, 5) 0. 2236271 0. 000000
DIST( 4, 1) 0. 9762987 0. 000000
DIST( 4, 2) 0. 8866343 0. 000000
DIST( 4, 3) 0. 7139008 0. 000000
DIST( 4, 4) 0. 2288770 0. 000000
DIST( 4, 5) 0. 7134250 0. 000000
DIST( 5, 1) 0. 8524679 0. 000000
DIST( 5, 2) 0. 2396538 0. 000000
DIST( 5, 3) 0. 5735525 0. 000000
DIST( 5, 4) 0.1403314 0. 000000
DIST( 5, 5) 0.6919708 0. 000000
X(1, 1) 0. 000000 0. 4491774
X(1, 2) 0. 000000 0. 2724506
X(1, 3) 0. 000000 0. 1240430
X(1, 4) 0. 000000 0. 9246848
X(1, 5) 1. 000000 0. 4021706
X(2, 1) 0. 000000 0. 7091469
X(2, 2 0. 000000 0. 1685199
X(2, 3 0. 000000 0. 8989646
X(2, 4) 1. 000000 0. 2502747
X(2, 5) 0. 000000 0. 8947571
X(3, 1 1. 000000 0. 8648940E-01
X(3, 2 0. 000000 0. 6020591
X(3, 3 0. 000000 0. 3380884
X(3, 4 0. 000000 0.6813164
X(3, 5) 0. 000000 0. 2236271
X(4, 1 0. 000000 0.9762987
X(4, 2) 0. 000000 0. 8866343
X( 4, 3) 1. 000000 0. 7139008
X( 4, 4 0. 000000 0. 2288770
X( 4, 5) 0. 000000 0. 7134250
X(5 1) 0. 000000 0. 8524679
X( 5 2) 1. 000000 0. 2396538
X( 5, 3) 0. 000000 0. 5735525
X( 5, 4) 0. 000000 0.1403314
X( 5, 5) 0. 000000 0.6919708
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w74 B sanion PO=20 N) g g a AP} e g P
sy P g, wop P Prsemanmess, e @ T, o
Ci =00 <T<N) yec oo Py, sk P50 PN i Bk, 308 200111 2)
IR TR A P s, dorsea st i Psisbi s, s —An Pl
5, s S AR P, kA PN, R, BRI AR Z
B R

e PO gy Prps o ot PN s ie, oy b A J5 0 oy
F(i)=min{c, + F()} i=12--N-1
]
f(N)=0

X AEBOTRE, I LINGO 1 LAy {8 o fil v o
! R I
model :
data:
n=10;
enddata
sets:
cities/1..n/: F; 110 /MHii;
roads(cities, cities)/
1,2 1,3
2,

S
Nl
D O

S
o
©

© 00 00 U1 U1

co

, 10
/: D, P;
endsets
data:
D=

~N Ol & 00 © 3 W »
= 3 = 01 & Ol

—

—

9;
enddata

F(n)=0;

@for(cities(i) | i #1t# n:
F(i)=@min (roads (i, j): D@, j)+F(j));

)

VEAR, W P>, 5)=1, WA 1 25 n FREEANEHE D21 —> §, WAL,
O, AT AT 5 (5 A o H B R R AT

@for (roads (i, j) :

48
ZCRYK H . http://www. smatrix. org



LINGOT B BRE — M A BB I B 93} (Security Matrix)

P(i, j)=@if (F(i) #eq# D, j)+F(j), 1,0)
)

end
TR e RN -
Feasible solution found at iteration: 0

Variable Value
N 10. 00000

F( 1) 17. 00000

F( 2) 11. 00000
F(3) 15. 00000
F(4) 8. 000000

F( 5) 13. 00000

F( 6) 11. 00000
F(CT) 5. 000000
F(8) 7.000000
F(9) 9. 000000

F( 10) 0. 000000
P(1, 2) 1. 000000
P(1, 3) 0. 000000
P( 2, 4) 1. 000000
P( 2, 5) 0. 000000
P( 2, 6) 0. 000000
P( 3, 4) 1. 000000
P( 3, 5) 0. 000000
P( 3, 6) 0. 000000
P( 4, 7) 0. 000000
P( 4, 8) 1. 000000
P(5 7) 1. 000000
P( 5, 8) 0. 000000
P( 5, 9) 0. 000000
P( 6, 8) 1. 000000
P( 6, 9) 0. 000000
P( 7, 10) 1. 000000
P( 8, 10) 1. 000000
P(9, 10) 1. 000000

B17.5 SBECIHR (FBIRIAIAR, Assignment Problem)

XA N A3 Fen i T AE DAIRTS HEAN B v S R 1) ) o 565 1A N SE RER JI T A 75 2L
%ﬁﬁﬁ%o%*%ﬁﬁkﬁmﬁﬁTﬁ,ﬁ%*ﬁm%ﬁ%TW,U@%&é%ﬁ%%
SRR BN o 1% ) AT R R
min > > ¢

i1 j-1

St.

x; =0,1
SR, i) BT AR s i e R AR D o AR ) R AR H A n NS A n AN A )
FEAUEAT 1AL R R, IRENEAT 1AL AT B . R, X ) SR A A A0 R
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WL X0 REER 0 5% 1o SATT, SEIZA0, DU RIS i B (1, BRI B AR B i T
0 5% 1, SRR 0 5 1. W BACUSIRT (E VRO S, FEUEN], Mk B
LRI ISR AT | AR, MR LA S B kR A, R T
ﬁﬁo%m,%umAﬁmumﬁi%%ﬁ%%%ﬁﬂﬂﬁummﬁﬁioﬁﬁ,m%%%
o g, wh sz OM) tg 2R Sri i 2 ie e £, 3% thKuhu (1955)

.
model :

AT, T A TAER 5B i)
sets:

workers/wl..w7/;
jobs/jl.. j7/;
links (workers, jobs) : cost, volume;
endsets
'H bR
min=@sum(links: cost*volume) ;
VRN TN e — 1 TAE
@for (workers (I) :
@sum (jobs (J) : volume (T, J))=1;
);
Ve TAE R BEH — AN TN
@for (jobs (J) :
@sum (workers (1) : volume (I, J))=1;
);

data:
cost=6 2 6 7 4 2 5
4 9 5 3 8 5 8
5 2 1 9 7 4 3
76 7 3 9 2 7
2 3 9 5 7 2 6
5 5 2 2 8 114
9 2 3 124 5 10;
enddata
end
TR 45 N
Global optimal solution found at iteration: 14
Objective value: 18. 00000
Variable Value Reduced Cost
VOLUME ( W1, J1) 0. 000000 4. 000000
VOLUME ( W1, J2) 0. 000000 0. 000000
VOLUME ( W1, J3) 0. 000000 3.000000
VOLUME ( W1, J4) 0. 000000 4. 000000
VOLUME ( W1, J5) 1..000000 0. 000000
VOLUME ( W1, J6) 0. 000000 0. 000000
VOLUME ( W1, J7) 0. 000000 0. 000000
VOLUME ( W2, J1) 0. 000000 2..000000
VOLUME ( W2, J2) 0. 000000 7.000000
VOLUME ( W2, J3) 0. 000000 2. 000000
VOLUME ( W2, J4) 1. 000000 0. 000000
VOLUME ( W2, J5) 0. 000000 4. 000000
VOLUME ( W2, J6) 0. 000000 3..000000
VOLUME ( W2, J7) 0. 000000 3..000000
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VOLUME ( W3,
VOLUME ( W3,
VOLUME ( W3,
VOLUME ( W3,
VOLUME ( W3,
VOLUME ( W3,
VOLUME ( W3,
VOLUME ( W4,
VOLUME ( W4,
VOLUME ( W4,
VOLUME ( W4,
VOLUME ( W4,
VOLUME ( W4,
VOLUME ( W4,
VOLUME ( W5,
VOLUME ( W5,
VOLUME ( W5,
VOLUME ( W5,
VOLUME ( W5,
VOLUME ( W5,
VOLUME ( W5,
VOLUME ( W6,
VOLUME ( W6,
VOLUME ( W6,
VOLUME ( W6,
VOLUME ( W6,
VOLUME ( W6,
VOLUME ( W6,
VOLUME ( W7,
VOLUME ( W7,
VOLUME ( W7,
VOLUME ( W7,
VOLUME ( W7,
VOLUME ( W7,
VOLUME ( W7,

JD
J2)
J3)
J4)
J5)
J6)
0
J1
J2)
J3)
J4)
J5)
J6)
0
J1
J2)
J3)
J4)
J5)
J6)
0
J1
J2)
J3)
J4)
J5)
J6)
D
JjD
J2)
J3)
J4)
J5)
J6)
0

O O OO OO O ODOH OO OO OO OO HOHOOOOO OO o oo

0

. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

000000

B17.6 A 4 LR K ARSI =AW B R
ARSI, AR EE AR, e RIS I, I HASCVHEEEN CRIZEAR ]
A B4 A F S AR T 4 ARSI SAE, BTN =P
M TR AN ], W N RPTR CRAL: 2r8h):

. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
0. 00000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

I3 T SRR A 2 AL ok x

Ol W O O© O O N O = 01l OO kB b= O W O ODN OO O b 01 O = 01 0O DD Ol

WEYRA | FERIK | @B
[F] ¢ H 13 15 20
[[]%% 2 10 20 18
=3} 20 16 10
[F2T 8 10 15

X 4 AR A LGEAAT A TR E LUS i B TT A . BOEBAER F2 H R 8:00, [ {15
FLAA I R T F] 2 CRENT R RIBE R SR A

AT EUE — AN HESIHER R o 6 TR BN T 3 (1R BB A R, e Bixt
FEBRZ — /L (i 200 IS DU TCVERS SRR . I AT S TR 2B U
3K HLBATTE 37 Ry R AR T LA S i L RDRS SR A (ELR S 7 S0 R AR B R SRR 22 A 5
WP 7o DRI, 2 A RO 22— m ) LRI R A R ZARK, SRAB S A SRARA I 8]
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| = B T B

model :

sets:
students; AR =B B ;
phases;  PIPAs;

sp (students, phases) :t, x;
ss(students, students) | &1 #LT# &2:y;
endsets
data:
students = sl.. s4;
phases = pl..p3;
t:
13 15 20
10 20 18
20 16 10
8 10 15;
enddata
ns=@size (students); !“#4%;
np=0size (phases) ; !PIEAL;

LEAS 22 AR TR I 8] 6 )5 P07 I 200
@for(sp(I,]) | J #LT# np:
x (I, D+t (1, J)<=x(I, J+1)
)
VA A TR TR SE 5 R R FEAN AR I 40
@for (ss(I,K):
@for (phases (J) :
x (I, D)+t (I, J) —x (K, J) <=200%y (I, K) ;
x (K, )+t (K, J)—x (I, J) <=200% (1-y (1, K)) ;
)
)
' EAREREL
min=TMAX;
@for (students (1) :
x (I, 3) +t (I, 3) <=TMAX
);
HEY e X 0-1 A
@for (ss: @bin(y));

end
TR 45 R
Global optimal solution found at iteration: 898
Objective value: 84. 00000
Variable Value Reduced Cost
NS 4. 000000 0. 000000
NP 3..000000 0. 000000
TMAX 84. 00000 0. 000000
X( S1, P1) 8. 000000 0. 000000
X( S1, P2) 21. 00000 0. 000000
X( S1, P3) 36. 00000 0. 000000
X( S2, P1) 21. 00000 0. 000000
X( S2, P2) 36. 00000 0. 000000
X( S2, P3) 56. 00000 0. 000000
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X( S3, P1) 31.00000 0. 000000
X( S3, P2) 56. 00000 0. 000000
X( S3, P3) 74. 00000 0. 000000
X( S4, P1) 0. 000000 1.000000
X( s4, P2) 8. 000000 0. 000000
X( s4, P3) 18. 00000 0. 000000
Y( S1, S2) 0. 000000 -200. 0000
Y( S1, S3) 0. 000000 0. 000000
Y( SI, S4) 1.000000 200. 0000
Y( S2, S3) 0. 000000 -200. 0000
Y( S2, S4) 1.000000 0. 000000
Y( S3, S4) 1..000000 0. 000000
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