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LINGO #H &

LINGO 2 FOR R A2 tERNAR L PO AL i) B ) TR . LINGO P TPl e A 1
W, LR s RS 8, T LINGO i R0 1 SR A 4 v RIBESK A 43 W 45 R«

§1 LINGO H#EA]

PRAE windows NIHFURIZAT LINGO REER, 53BN R — N H:

2 LIRGO — LINGO Nodel — LINGOL

File Edit LIHGO WHindew Help

D[cs|E|@| (@] =[] B[e]o] Ofx|mx| ]
3, LINGO Nodel — LINGO1 M=E

Ready [ [ [ [z

HNZERETHERRE 1, W8 T T R A M T R4, e G M E DS EEE N2 R,
6 N IFREA LINGO Model - LINGOT ()% 1142 LINGO [ER AR BT 11, @ 7 [l fsi Y
B % L N Gt S R T2 M T
B 1.1 Gfar e LINGO HrsKAgan ¥y LP ) i :
min  2x, +3X,

st.
X, + X, =350
X >100
2%, + X, <600
X, X, 20

FEARRLES L P g AN G QRS
min=2%x1+3%x2;
x1+x2>=350;
x1>=100;
2%x1+x2<=600;

ﬂilﬁﬁfﬁiﬂ%iﬁ‘]ﬁ%’éﬂ@' RIwT

Bl 1.2 A LINGO BAFTHEL 6 At 8 Ml it de N9l A e 74 B ds A
.
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B
A B
iz B, B Bs B4 Bs Bs Br Bs s
A
|
P
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
As 7 6 7 3 9 2 7 1 43
As 2 3 9 5 7 2 6 5 41
As 5 5 2 2 8 1 4 3 52
SRy 35 37 22 32 41 32 43 38
4 FH LINGO %A, GmtblFEran T -
model :
16 K AL 8 WL IS K i)
sets:

warehouses/whl..wh6/: capacity;
vendors/vl..v8/: demand;
links (warehouses, vendors) : cost, volume;
endsets
' H bR
min=@sum(links: cost*volume) ;
L HRATH
@for (vendors (J) :
@sum (warehouses (I) : volume (I, J))=demand (])) ;
IR
@for (warehouses (I) :
@sum (vendors (J) : volume (I, J))<=capacity(I));

DX HLEE R ;
data:
capacity=60 55 51 43 41 52;
demand=35 37 22 32 41 32 43 38;
cost=6 2 6 7429
4953858
5219743
7673927
2395726
55228114
enddata

W O1 — W DN Ol

end
R b T e 2y
T RERS A LINGO [UgR kT, BEd o — 1% (122 ST 0L,
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§2 LINGO H#4E

IS PNUNEIFF e IR TR SEas Ry HE e 2 2 ) P N IR = N NN E FE 2R b ]
TRAETAES . LINGO RVAHEZXLEMER R BN B IS NE (sets). —HALW RIS IIE,
HIUAT A F SR d R PR PEE PR 4% LINGO ST 35 A e

BUEBATRERA S i Qs 4, I BRI R IS E . 2258 AR A, R Tt
BB IR U G IR 2 — DA PR o

2.1 A 4ERE

Fert LINGO fEFLTE 5 2R, AR Bt iy DA (5B T4, R —4
T KIS IR G A R — R LA, AT BLR 5 (5 3 1 AR
R

22 taR&K

I HEAHBE RN &, XL RPN BR . — MERTREE — RY™ i REEL
JE Do REANERR VR — DB AN 2 A REIREIE, FoA IR SO e R O B . JE P
A ATy e, WAl LU RANNT, 15T LINGO sKfg. Wltn, r= s a4 el by —
A E s REETP IR R ZE T DA — 251 )@tk e S R 0T DA —A
HoKEE, Wl U —AME H B %55 .

LINGO 5 AN 4E . JRIGEE (primitive set) FIYRAEEE (derived set) .

— N RGR AT FH e S A R A T

— MRS — A e gk e U, W2 U, SRRk B TS O EER

.

2.3 HRBIEL Y

FETRA) A% LINGO AT [y — /Nl 3E 740 o £F LINGO # 7 p i AR 2 i, AR BB 4 S5k
X o BT “sets:” FFAA, Bl “endsets” Zid. — MBI LIRAT SIS, 5L
H—ARIRIER 7, A 2N E D — NMES D T LUBCE TR T A Ho g, {H & —A
R ML JE AR 2 R e 5 | 2 HT e 200E T e

2.3.1 EXRHEE

N TSN RREE, IR R

< AT

o 0k, AERIECR
o 0k, AR EYE
AN RUREE, R TR
setname[/member list/][:attribute list];
T ] TN Z B . T AR
Setname ZRIEREIIRIRICHN LT, I HARRPI AT . 258 T 20" & A7 5 bR
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HEar AR DAdy T REa R RIZ (O a5, HGmdr T8 (A—2). FRIZ. fifr
% 0, 1, -, 9 HARPESKEABLE 32 M AR TR E, HAX S KNS,
VERC: 1 5 M ] FEAE T E N 7 L 2 S i £
Member list /LR AN . G FAER BAELE & L, AR AXT eI R IBUE X 51
B AR e iR AN E S e b, ] LR S s 56 2 e SCEATT
© MEBXD VAR, DI R A — DR 45, a0 B0E S T,
FVFIREAEH -
] 2.1 TRLE X—A 44 students B JREGEE, & HAG MG Johny Jill. Rose Fl Mike,
JEMH sex Fl age:
sets:
students/John Jill, Rose Mike/: sex, age;
endsets
@ MBRAXDII AR, ADBHNEREANERN G . R T EE:
setname/memberl. . memberN/[: attribute list];
X memberl ZERE — 14, memberN BEMBE A —PRK 4. LINGO ¥ Azhr=4:
)R T R DR 44 LINGO 48 52— e o 19 8 B D2 A4 FUOR R R 44, T 00— ek 1 4
UESUE

e xR R 91 3 X Nl [ iNRsa = 95 DA
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
@ EAABA S E b, TAERE G RBE Rk L.
B 2. 2
HEEHRAY
sets:
students:sex, age;
endsets
A E TR
data:
students, sex, age= John 1 16
Jill 0 14
Rose 0 17
Mike 1 13;
enddata

B TFLBEIRG (1), KB () ZnitRE, AJEEZTT.
PEREHS 73 HoE T —/ME students, FERIGE M. A2 7RG John,
Jill. Rose flMike, FfXt)EM: sex A1 age 49 H4E H T1H
LR R TE R TR bRd, B RGIEEMN 1 FFREST 4. 7F attribute_ list AJ
PUFRE — N MNMERR L I EYE, B R 125 R T .
AT LLEAE . R D RTE B[R] C 1B S R IS kAR E NS . N
£ —— ik
LR —— iR
LEME —— gk
LINGO PN a5 2 — MR a5, He T AR ISt A (g — L8 )it SR )5
FHAEBD T LINGO SR as K fift . R, BB — BB pyliafe, AT RER 0. 76
LINGO 1, N ATERIGRER S 45 th (4R JE M AE LS IR TR T B o e X S AT FA T I
WIUHFR ) 2 LINGO SKAR 5 (175 5, TEA &R o) it Iy 6 200 (1)
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2.3.2 BXIRAE

HT R SC—NIRAEAE, RN

< EH T

« REMHT

e 1[Ik, AERA

o TlIE, HERCR I EYE

A R T R E N IRAEAE

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

setname JEEEMIH T parent_set list J& O XIEMBIZR, 2K U00HIESEIT.
WRRATRE A, A LINGO 2 H 3l i S EE 5 i A 45 IR A B IR A 5 o TR
AR ISR RE IT LA UG 4R, thmT DR e IR A 4R

il 2.3
sets:
product/A B/;
machine/M N/;
week/1..2/;
allowed (product, machine, week) : x;
endsets
LINGO AEpR T =AM SR T AT 414 38 )N ALE h allowed SRR . B ANTT
Ui J
1 (A M 1)
(A M, 2)
(AN, 1)
(AN, 2)
(B, M, 1)
(B, M, 2)
B,N, 1)
8 (B, N, 2)
F 3 B AR R T YR ARG B 3 ACAE B8 T AT TR AL A B X RE R A AR A B 4R
W PR AYR A AL I R i, A BOh S B BT A AL A A AR B I — AN T4, IXFEIIRAE 4R
BONMRERIE . [F) SR 4R —HF, IRAZEE R DA 19 75 B A o] DURSCLE s 3 73 o — NIRAER 11 1 12 41
KAWM T KR OBXP V), @ E R TSI IER . R KO, w2 g5
HTE A EIRAE S 0L, IF L 5 B REAS 1 3 200 8 T35 8 o s FH i o F 485
WD FNIRA IR
allowed (product, machine, week) /A M 1,A N 2,B N 1/;
WER T B e— /K Wi e, I8 B VAR IR . 5218 M 2 VF 2 R i 42 11 1 i #18
WA — LS A LARTEE RS DL AR X 23 o FRATT ] AR SE B 25 B VR I 98 4%, 7E LINGO A= iR 2E
A ) S 3 N A2 A 25 2 DA A P k7 AR 5 A v I
) 2. 4
sets:
VAR PEREYE sex, 1 KRB, 0 FonLth; T IE M age.
students/John, Jill, Rose, Mike/: sex, age;
VRS R 2 R B RS KRR E & YE friend, [0, 12 AL,
linkmf (students, students) |sex (&1) #eq# 1 Hand# sex (&2) #eq# 0: friend:
VIS E R AR R R R R T 0.5 14
linkmf2 (linkmf) | friend(&l, &2) #ge# 0.5 : x:
endsets
data:
sex,age = 1 16
014

O 3 O U1 » W DD
~N O O B W
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0 17

0 13;
friend = 0.3 0.5 0.6;
enddata

FHBEE (D Skebic —AN 0 BRI IERE 1 TT 4R o #eqt /e @RI HAT, FIRAIWIES “AH

&7, B § 4. &l WERIRAESERE 1 ARG RG], EHOE S SR T B
T &2 WEVRIRAESINE 2 NRIRZEM RG], E U5 G S I A 7 &3, &4, -0 0o ,
DUZEHE . VER I RIRAEE B IACEE 2SI AMIIRAESE A, B4 BT i i) R A6 AR 4R A )
U TE 2 5 28 (1) S AR, SO P ORFEANE, JF HIRAEAR A B JE 2 RHIR A 4R B A8 2%, A
I, IR R TINEOE B A R A SN KL RO & R IR S 3 AR A= A Ak
PELI PR SR o

IR, LINGO af YU 8 RAT R U SR AR 4R

FE— A, SRR IEA IS G, ANBEFFIR I RN o S s AT B e 2 5K
HHIANE I PIR T 2ORE o BB H 7 5, T BRI b 1R B A g A1
Sl MR B SN, I RS R A 813 A A A B R ORI J 5 T P T] AR A8 57 i LINGO
JigG o

o35, YRAAE R S AR G . IR SRR O IZIRAE AR I AR (JRURAE B
MRS e — MIREAETEAT LURMB N, WAT LURBE . M RA S T RN AT
Ao IR SRR R/RFBD . RIS T ACEKHR/RFIRI—A T4, ]
I 3 B R 53 A L A Pl R AE S A BT IR A B S AR ) A
R0 B85 A T Ui A R A P i B S 7 A 20 AL PR A A P MR S 1 53 R e D
BRI 5L . AR RROCR LT K.

§3 AR B BRI ARG E 5

FEAC BEAS Y (R RO N 5 T BN BEARIR LRl B3I FLAE LINGO SRARREAL 2 i 4R )2 L8
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PEFREE. AL, LINGO iy H 44t TS AT IE R4 S ANEE A L AN A (I BE 382 (Data
Section) ANy Ar 8% B HIIAEIAIIEESS (Init Section).

3.1 EAREEBH

3. 1.1 B AAI]

Ko i > P TR AR L A S AN 2> B KT AT RENE o AR, TN AR IR Al R 2 K
320 AR (A o

Ha i SCHE T “data:” JTAG, DISCHET “enddata” 450R. fEIXHL, WTLLIREHMN
G RIJE . HAEEITT

object list = value list;

X155 (object list) B&FEfREEMEMNA . EREERANES, HE S
FaFre. — MR RINTh RGN EL, MEEATTUAEEZ . RN Ih a2 84,
A G — 3 IR G — DA, ARG AT 1 s PR 2 A 5t 2
XA

AP (value list) WEEABL R R IR RIME, HEZ 580 &I, EEE
PEAE AN FO 0% TR 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 LT AN ENE XFI Yo X =/MEARZ 1. 2 13, Y =AM 4. 5 F1 6,
WAERAH W ™ EABIEF (data statement) SEILFEIFEIThAE
i 3. 2
sets:

setl/A B, C/: X, Y;
endsets
data:
X, Y=1 4
25
3 6;
enddata

FRXA T, aTRESIA R X RS T 1. 4 A2 =AME, B EATZEAE A h R =4,
MIEMAEZE 1. 2 F 3. BBENZRIIE n NS, LINGO £ 40 %45 e i, 1567 n
AN G 1 ARG KR 7 BB A TP IRT n SRS, ARG TE n MG IEE 2 MR G Ab K

WO EEETIH BT 0 DTG, oo , DL,

R T A s —— @ PEAE AR A 2 Bl BRUBCLE B0 43 3K AT BE S B 1 B
T

3.1.2 ¥

ERAETR ] LU & — Ser B R (scalar variables). 4— M AR mAEH s 0
SHER, R ABH. G0, BB R E 8. 5% — NS, T LR i —
FEA N — N RIZRAE A S5
5 3.3
data:

interest rate = .085;
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enddata
] LR N 35 e 2 A2 40
i 3. 4
data:
interest rate, inflation rate = .085 .03;
enddata

3.1.3 LN ¥dE A

FESELEAE I, SoF TR v () S LB T AN s (S A A rp Ay Nl B IR I S 4,
TATARALE 2%% 6%VaH PN, KA RESRAFALTY, R GEABEAY 1) 45 BE0] 18 B BZIIK (1) Ol 2
DU . BRATHIZ TG DLFR Ny LR B AL EE (what if analysis). LINGO f5—AMEFAER] T
A5 i i XA 2

FEAZIB IR T A — RS (2.
%l 3.5
data:

interest rate, inflation rate = .085 ?;

enddata
5 YORARBEEIN,  LINGO #F &S inflation rate MIA—ME. 75 WINDOWS $ff:
ROT . A5 LB — AL F M A

LINGO Runtime Input X

Fleaze input a walue for:

IHFLATION RATE

Guncat

HEHN—AMETT A OK #2401, LINGO gt &3t ANM{ETR €4 inflation_rate, ZRJGE4k4:
SRR

bR T2 A, Wnr DOSERH NSRRI B PR, (EA R VPSS S NER A 51 4

3.1.4 sEEMHEN—ME

AT AR 75 B IR A a4 N — AMERIE BT 1 D3 i e e e e o —ME. & NI

o
i 3.6
sets:
days /MO, TU, WE, TH, FR, SA, SU/ :needs;
endsets
data:
needs = 20;
enddata
LINGO 4 H 20 $85€ days 2ERITA L1 needs J@PE. XFF 2N EMEREE, WG,
i 3.7
sets:
days /MO, TU, WE, TH, FR, SA, SU/ :needs, cost;
endsets
data:
needs cost = 20 100;
enddata
3. 1.5 IR IR AN BE
A HAR g — AN B 53 A B R S8 PR e B, Tk AR S B 8 I DR AR A, LA
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ik LINGO 253K Hy e AT S DO o 7 2504 75 W v A N AN A )38 5 7= A BT Y. IR AR e
GBI AR N . PIASE 5 A W] LA 58

i 3.8

sets:

years/1..5/: capacity;

endsets

data:

capacity = , 34, 20,, ;

enddata

J& M capacity IS 2 ANFIZE 3 MESHIA 34 120, HRBIRM.

3.2 REMYIRER S

WU EB 4y & LINGO FEMEM o5 — AN Al ik &8 2 o EWIUG S 20 A, nl L% AN 46 75 B
(initialization statement), RIECHES o rH B 75 BHAR IR o XS B 1) @ 1 A, )
UEFR A FEA R B RA B AVER, EWIUEE 3 4 AN P AR LINGO SR AR M ERI46 MR,
F HAUA e MR AT B o VB 5 0 Fi e AR s (R(EAN ], LINGO SR A2 T LA 1 B e 4]
UEE M UG A 1) A2 B TR

—/NWIGGRTRAY LA “init:” JFAh, UL “endinit” 5. HIUGES /AT 4R 7 R0 R
0 IR P U AR ) o ot 2l FRATT AT CALE 75 B IR 223 [RIINR d 4k 2 A B g vk, T B
R SRR LA —AME, W] CUR A5 SEBR SE N IR Ab B, 3R] DLRIE SR RAEUE.
1 3.9
init:

X, Y=0, .1;
endinit
Y=@log (X) ;
X 24Y 2<=1;
U BTG 252 ok /D A TR PR SRR IS (1] o

LEIX 0, FRATAT R K e T — LA 5 ARG A &, AN IR RN 1%

AT LUREAA R B AT I N 5 i B N4 38 0 i

§4 LINGO E#

AT DL IR AN, BRI AT A2, R RERS AT BT LINGO & 57 3R fif 52 2411
AT
LINGO 15 9 MR (1) pRi 2 :
1. 1. EARSHFG: OUFEFRESHT. BHIEHFAAXREHNT
BE B A RBURUE R A R A
SRR LINGO BRI 93 o i o £
MES PR % LINGO 24t T M AH OG0 o8 £
A TR R X IR BT R i AR R 1 AR v
PR RR A IR SRR O X IR A E AL T )y

S O = W DN
S O = W DD
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T T, ROEARREC WPIEEIIICE, PATE IR R

8. 8. Mudlehm At R XK AUV AN SN AR IO R AT e (1 A
it
9

9. 9. liBheR%: HFIERREL

4.1 EFREZEHF

XU AR AR AN, LR UAUNENE SR E. FL b, 76 LINGO Hef]
piok | ST

4.1.1 ERBHEF

RIS R AU TERAE 0. LINGO 4241 T 5 Fh — Jeig 5457

Vi

* Jfe
/B
0

- K

LINGO ME— ) — uH A ZH TR R “ -7

IXELIE HAF L Se ) il = BN -

- (U

* /

ik + -

B HARF B H R T WA B e R AT « I el LU RS S “O7 >k
Bl 4.1 HEARBHELFF R
2-5/3, (2+4) /5255,
4.1.2 BBHEERF
78 LINGO 1, @HI HAF F 2 M TR R B 428 2N, ke il /e s Hoh s £e 48
BB, W HE R . (RO A N AE R A AR LR A

LINGO FLA 9 i 41z 57T

#not# M CIZEAEEUN IR, Hnot# & JLIBHLT

fegt  ANMNIZEEANEE, WA true; MY flase

tnett AWM, WK true; HINY flase

#gtt  HAIAMIBELATAS K T AL EAF, Wk trues RNY flase

tget  HAUWIEHEA R TS TAUREESR, WY true; FIA flase

#ltt A LOAIEERA N T A LTSS, Wk true; RINY flase

#lett  HAUMMBEFNTEETHLUMISES, WA true; FNH flase

gand#t  DUCUMANSEEA true B, S50 true; HICY flase

gort  DUUMANSHEELA false I, Z5504 false; NN true

XIS AL Sl v BN -

5 #not#

feqft Hne#t Hgt# Hge#t H#HItH Hle#

& #and# #Hor#

Bl 4. 2 BHRIE H R

2 Hgttt 3 #and# 4 #gt# 2, HEEFNE (0.

4.1.3 RRBESFF

7E LINGO 1, RFRBHEFFF L B, Kfg e — A REW S HmET /D
TET BHE K TET AL, B — AN AR LRI H TS B RIS H T Heqlt  # et
#get RN, AU R AT % o0 RIs BT e w X RN FLHGA, 1M 5 2 A W — AN %
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RESETHI L : W N IT, ALK

LINGO f =R RIZHELFF: “=7 . “<=” Rl “>=" . LINGO HILREH “<” K/ TF4E
TRRFR, O FRKTET KR LINGO HASCHF =M /AN T R4 KT R RISHAF SR,
WRT RN T RAS R TR &R, Helnik A 4%/~ T B:

A<B,
AT LAAE & AR an R )N T A5k 1
A+ € <:By

XH e Z—APIEE, ERMERB TR A NT B 24 A,

R H BL R =R B E R AL e
' #not# - (WO

* /

. -

feqft Hne#t Hgt# Hget #HItH Hle#
ftand# Hor#

ki <= = >=

4.2 FFERE

LINGO $f it 1 At A b v 2302 R 4

@abs (x) IRIA] x [ 6H

@sin (x) IR x [ IEGZAE, x RN

@cos (x) RA] x 430248

@tan (x) R Al x B E DA

@exp (x) RAHH e B x IRJT

@log (x) IR AL x 1) H AR L

@1gm(x) IRIA] x (1] gamma BRI H AR XS 2

@sign (x) R x<0 3R [H-1; A0, &A1

@floor (x) IR x HEEEGER 4y . 2 x0=0 B, RPN x 1
B ORAER 1 x<0 I, IR [FEIAMIE T x B KB

@smax (x1, x2, -+, xn) | &M x1, x2, -+, xn FHIHEIHE

@smin (x1, x2, =+, xn) | &X[A] x1, x2, -+, xn FAIEH/IME

B 4.3 g —NEM MY, RKOTZ MR EDETIE.
fifk: WE PR,
CE =asinx, AD =bcosx, DE =acosx+bsinx,
KA/ IIE DT T RAR 4 TSk W B 1 B oAk ) it

min max{CE, AD, DE} C E
o<x<”
2
LINGO ARAS 40k a
model :
sets: X
object/1..3/: f; B
endsets
data: b
a, b =3, 4; !WANEMLK, BUEIRTTE; A D
enddata

f(1) = a * @sin(x);
f(2) = b * @cos (x);
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f(3) = a * @os(x) +b * @sin(x);
min = @smax (£ (1), £(2), £(3));
@bnd (0, x, 1. 57) ;

end

75 LI AR I 2 T pR @bnd, PRSI 4.5 19,

4.3 ERLEHH
H A LINGO $24it 7 5 /4 il b 4L
1. @fpa(l,n)

RS TR IE: SR BRI Z N T, WELE n ANTBCAE, BEANI B AT A 2
o FHREN BSOS x AL, W BLE T x fellefpa (1, n) 545, @fpa M54
A

D1 -+ 1)
;a+nk_ |

FIUE U AE — e I N O T 3R1S — e s A0 i I B AT i s B 9 o
B 4.4 SREEF R GEEAEET 50000 70, FEEEEFRIR 5. 31%, KREHALTECOT L (B
SRR [ 8 80, HRE). MK 10 4F, REFLELZ/DI6?
LINGO AXA5 R
50000 = x * @fpa(. 0531, 10) ;
222 B x=6573. 069 TG

2. @fpl(l,n)
RIFEH NS TR A IE: SR BRI T, 28 n MBSO AL . @fpl (1, n) 1
AN
@+n".
PRI T AR B3 P A B K] A R AR

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

4.4 BRI

1. @pbn(p,n,x)

I R E. Y0 A (B x AR, R AT U
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2. @pcx(n,x)

FLERTE A n (0 x* o3 A ) SRR AT bR 2
3. @peb(a,x)

BPEAATH a, WS RGA x MRS A B AVFILITHEAN ) Erlang ST
4. @pel(a,x)

BPEARTH a, IS RGA x MRS A BA VAN 9 Erlang 20T
5. @pfd(n,d,x)

H R n Fd [ F 3 A SRR A0 B A
6. @pfs(a,x,c)

Abag LRy a, BUEECN 0 PATIRSSECR N x N, ARIFM Poisson fk5s REEM
SEAT BRI R B R A . a B BOR LI I A5 N ), AHER DA IR B I (] 24 ¢ A
(B x AZHEEON, R LR AT 5

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

i JLI] (Hypergeometric) 43471 BF AT AL pop RN~ i, g AIEMEL. N
P = i PR n (n<pop) . pop, g, n Ml x ZBOTLLEARSEEL, X IR £ M4 {E
HEATH 6

8. @ppl(a,x)

Poisson Zr AR LMk a2, BIIR[A] max (0, z—x) I HAEAE, Hp NI = 2 IRANIDE
A a ] Poisson 43 Afi o

9. @pps(ax)
PIMEA a i) Poisson 4347 () BRI ST. 24 x AR, SRR T T 5T
10. @psl(x)

AL IES SRR A, BRI max (0, z—x) FHIEEAE, HrPBENLIA R 2 IRAFRHEIERS
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o
11. @psn(x)

BRtEIE AR A ) B AR A R EL
12. @ptd(n,x)

H R n Bt oA R A1 R
13. @qrand(seed)

FEAEIRN (0, 1) X TR HUBENLEL . @qrand R A VFAERERL AR S 0 A H L ek AU BE AL
BOEW R JEYE . W, A mXn B4R, n FORIBIT SR IR EL, n RORRRHRSEL
M BENLEI AN EAT I, BENLECR ST A s 7EATTR), BENLECE AR 851 X LEhl
MUEGEH “o3 2R 777 A1

% 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

W IREA Jy R B e PP, B4 LINGO K FH 2 48 i) () R dd k1~ o

14. @rand(seed)

[E 0 A1 (A D BEALEL, MO TR R IWRLRE U(T+1) =@rand (U(T)) o ¥
BEUE seed AN, A=A RIFNEHEAL

% 4.6 F|fH@rand =42 15 MRAEIEZS /A0 IBEALECR H EEE N 2 19 t A BEALEL.
model :

VPR AE—HNEA ARt 43 An IR ALEL
sets:

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

VR AN A1 o A B LB UEAT R 1
u( 1) = @rand( .1234);

VP SR A A A A IR BE M LS
@for (series( I)| T #GT# 1:

u( I) = @and( u(I-1))
)
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@for ( series( I):
NEZ S BEALEL
@sn( znorm( 1)) = u( I);
VRVE A 2 1t AaBEALEL
@ptd( 2, zt( 1)) =u( I);
IZNORM A1 ZT wnJ LU,
@free( znorm( I)); @free( zt( I));

end

45 TEREREY

ARt S 5 PRSI IR A e A Y B B DB, 3 4 Ao

@bin (x) B4 x & 0 8% 1

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

@free (x) I AR x IBRIN R S8 0 FR I, B x m] DABUT R s 4k
@gin (x) PR 5] x Ay 2844

FEBRNIE LR, LINGO Mg At AR i, i i P50 0, LS h+eo, @free HUH
TERAI RS0 0 I FRA, AlAz St n] U G . @bnd F] T e — MR B R ethn]
CABGH ERIN N 50 0 LR

4.6 FERIEEL

LINGO #2241t 7 JLA™ R 5085 B Ab LA
1. @in(set_name,primitive_index_1 [,primitive_index_2,...])

AR R eSS, RE 1 BRI 0,
Bl 4.7 250 1, BETM—T4, Ci2BIHfME.
sets:
I/x1..x4/;
B(I)/x2/;
C(I) |#not#@in (B, &1) : ;
endsets

2. @index([set_name,] primitive_set_element)

ZREORAIEEE set name TRIAFER A primitive set element &G, WHR set name
W ZmE, I4 LINGO iR [P 5 primitive set element VCECFIEE —ANRESEE AL R IR 5] U
RARAE], W= A — AR
B 4.8 wnff e e R L (B, V) J& TIRA24E S3.
sets:
S1/A B C/;
S2/X Y 7/;
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S3(S1,S2)/A X, AZ, BY, CX/;
endsets
X=@in (S3, @index (S1, B), @index(S2,Y)) ;
F NI T, KA A@index 7 w4 & b
%l 4.9
sets:
girls/debble, sue, alice/;
boys/bob, joe, sue, fred/;
endsets
I11=@index (sue) ;
12=@index (boys, sue) ;
I1 a2 2, 12 fE AR 3. TATEAE i Heindex PR B if 45w 4

3. @wrap(index,limit)

PR EOR I j=index—kxlimit, Horp koA, BOE S RAE § AR [1, Timit]
Weo ZBRBUHA T index £ limit 0 1o ZRREAEIRIA . 20 Bort-Xilgm 6l bk A H

4. @size(set_name)

PR EORPI4E set_name [FR AN AL, FEREAY R W2 Hh A K /M S A A ik K.
(Al A ASE 20 S i 504 v 57, R K/ A I A B 5 4

4.7 SREINERE

AEAE A R 00 ) BN R A T . HEVE N
@function (setname[ (set index list)[|conditional qualifier]]:
expression list);

@function AN T F 0 Z I VU LG R EZ —; setname &[T 14 ; set
index list JEEEZRYIFIF; conditional qualifier j&FHKFRHIERIGH & EMTEH, ML
IR oR Eik [ 2R (P B L I, LINGO #5#E%) conditional qualifier BEAT VP, #5745 RN H,
M IZ R AT @f unc tion #E, Bk, 4REEHAT T —IRE3 . expression list 2
N B AR R R IE A D)2, M) &afor pRELI), expression list AJLAMIS 2K
B, AR SR IT . XA A A LA BRI . 24 LR ) = ANETE IR bR
B W, expression list RHfEH — PN FRIARX . WHEH K set index list, H A fE
expression list 5| I ATH B AZ setname £E,

1. @for

PR B R AR I AT . 6 TS 5 bR 2 75 2 B U A BN AW, AN
@for BRALAVF AN —DZIH, S8R5 LINGO H 3= AR MER R A
Bl 4.10 ;=E7511{1, 4, 9, 16, 25}
model :
sets:
number/1..5/:x;
endsets
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@for (number (1) : x(1)=1"2):
end

2. @sum

1% PR OB R 7 48 5 TRER 1 DA IR — AN 3R xR A
#l 4.11 K &[5, 1, 3, 4, 6, 10187 5 MEUHIHI,
model :
data:
N=6;
enddata
sets:
number/1. .N/:x;
endsets
data:
x=513146 10;
enddata
s=@sum (number (I) | I #le# 5: x):
end

3. @min F1@max

R (B4 5 AR I D I — AN 30 ) g /M Bl e R AE

Bl 4.12 K& ([5, 1, 3, 4, 6, 10]87 5 M/AME, J&5 3 MR AE .
model :
data:

N=6;
enddata
sets:
number/1. .N/:x;
endsets
data:
x=51346 10;
enddata
minv=@min (number (I) | 1 #le# 5: x);
maxv=@max (number (I) | 1 #ge# N-2: x);
end

NEE MR UL .

Bl 4. 13 BRAN PR — I T/E— & 7 RAFEA A Chnd L T4, 8K
—EAH) I BB 20, 164 130 164 19, 14 Fl 12, FFERAEANR G — H i 4:
TAE 5 R, KRBT DI, JF2h et i RIX LA 15 A Ja s Ol
model :
sets:

days/mon. . sun/: required, start;
endsets
data:
VRER Pt ) e /DR B3 4
required = 20 16 13 16 19 14 12;
enddata
Vi /MR S T AR R G A
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min=@sum(days: start);
@for (days (J) :
@sum(days(I) | I #le# 5:
start (@wrap (J+1+2,7))) >= required(])):

end
TR 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 52 B e D its 22 22 NRGY, gk 8 N, Mgk 2 N, =Joily %4k
N A6 N, IR EZHE S N, A HIEH ZHA

4.8 iy NFni R

By NNV 4 B 5P LASE AR TR AN A FS il L A SCAS S L B e M A A R K

1. @file B3

% BR B AR SO A i N B, rT DACAE A R AT A b g o 12 iR 0 ) TR A 2N
@file (" filename’ ). JX!HL filename /& 3CFFA4, W LISR AT R ARANLE 0] BAR Y Fob R T7
Ko @file PREON R — ST P PR 7 UK b BEFDGT PR ASAS [ I SO AR B — R, 1X—
RO R

Bl 4. 14 LM 1. 2 Skibiferile s B .

HREBEH 1.2 gt i WY K B . S5 — AT )& 42560 1) 6 A warehouses
R 8 4> vendors BEAL G BB AR T R EEEE0 1Y capacity, demand 1 cost i .

H T ATEHE RN BATT AT 58 A0 T, FRATTHEEAT TR RSN SCA SO A o B O R AR
PME T Hefile pREGHEEN WSO P 2B ok . B 00E (B S ARHS BB DA 1Y

BEARARRS T R

model :

16 K R 8 AL Az i )
sets:

warehouses/ @file(C 1 2.txt’) /: capacity;
vendors/ @file(C1 2.txt’) /: demand;
links (warehouses, vendors) : cost, volume;
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endsets
ISP
min=@sum(links: cost*volume) ;
VFESRA R
@for (vendors (J) :
@sum (warehouses (I) : volume (I, J))=demand (])) ;
IR
@for (warehouses (I) :
@sum (vendors (J) : volume (I, J))<=capacity (1)) ;

DX LA
data:
capacity = @file("1 2.txt’) ;
demand = @file( 1 2.txt’) ;
cost = @file(C 1 2.txt’) ;
enddata
end
MR E Sk 3T 12, txt 0. HASWF:
!warehouses J& i ;
WH1 WH2 WH3 WH4 WH5 WHE ~

lvendors &% i1 ;
V1 V2 V3 V4 V5 V6 V7 V8 ©

=
60 55 51 43 41 52 ~

VR
35 37 22 32 41 32 43 38 ~

VR A2 B 9% FH AR
62674259
49538582
52197433
76739271
23957265
55228143

il L R bR ] ) Z AIEEE OB Ao IE T W R s SCPFH B0 S 45 bR
i, WAFEN SR A AL R BIBR T il g Abnid A, A 5 SCAFNE R e
B L — R

BAVRE — BB SO A0 S8 45 AR [ R et i Te o B0 2 dn ] TAE 1
MAERER A S — i efile BB, LINGO #T T8 SC . ARIGEECE —/Mdat: 5 Rk
PWHerile BRERS, LINGO BHUER /Ml &85 . UM B G — 2 3l LA A 10 s 45 bR
i, IR SRS AbRIL T, LINGO & R 5 — 4k idak, SR E RMASCHF. Wi )s—4id
AR IO L AR IC, 4 H 2] LINGO SR8 R 5 4 G IS« Witk 2 AN SO R Fr
FITFIRAS, WIfemi o FEC—LL a8, PRI 2 A58 R I 4T T 0 SO S B0 i A v/ [m) B 4T I SC A
1) R 16,

MffHerile BRELET, ATHEICRITAA (BR T —Sid g gh fibnicsh) B S BAARA
efile (" filename’ ) EMICA . IXWMHREVE, —4dsknl LUE A —5r, A,
W RN AN LERRE SO TR R 2% . TR AE LINGO WK fe itk F il efile s%L.
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2. @text R

% PR B FHAE B 50 25 SR S i 22 SCAR SO o e ml DA HH AR e A AR S B .
WBEN
@text ([’ filename’ ])
IXH filename & XCA444, A] LUK FHAHXS AR R 40 5%} B A5 P AP 2R 7 5 Ko W S 200 £ilename,
B2 E s bl i th BAR VS & CRZEUGTEARE S ). @text PREUINRE H AR AT 4L
P o — BRI eid, Al Ses (RS T A R %) s B ks (HR
HZS B D
P14 B2 11 e 5™ A A o 0 S 75 B RR i R - B LB R VR M SR A A SR AR e AT
JaAPAT, PATRFI T HAEBR T I e )
B 4. 15 {5 4. 12, Biletext fIH.
model :
sets:
days/mon. . sun/: required, start;
endsets
data:
VR PTG I B DR D32
required = 20 16 13 16 19 14 12;
@text C d:\out. txt’ )=days ' B/DEEKERAECA start;
enddata
VMU RE JE T T ER
min=@sum(days: start);
@for (days (J) :
@sum(days(I) | I #le# 5:
start (@wrap (J+1+2,7))) >= required(])):
end

3. @ole KL

@OLE J& M EXCEL H 5| N\ sl Hh £ 11042 1 sR 2, e e AR5 OLE 2K . OLE 1£%0 B
PeAe WA AR, EAMEBh Frh Al Sef . 2448 T @OLE I, LINGO 4G54k EXCEL, FH-iE%0
EXCEL Zecdi e M 783K, B I 78R k13 Ranges. o T4 OLE p& %k, 2475
A EXCEL5 ¢ H DL BRRAS. OLE BRZR AT A0 £ 58 4 AT 463 40 5 | NEds

@OLE mJ LA[A] i it A2 ple A AR S P, SR B DRt i SO X, 4R e M s e B A =KL
JRARSEARF AN R T — AR TT (cell) , T T n JCAIRAE SRR T 2E n ANIRTT, X
T AT n AN RITON IR —NMERU, 885 AT n AN IO IR AR 188 = AME
B, AR RHE.

@OLE Hfgit—4E o 4k Ranges (£EH./ME EXCEL T AEZR (sheet) H1), {HANHE LR W
FEk =4Ef) Ranges. Ranges =B A A H_ B Rz,

5 4. 16

sets:

PRODUCT;  !)™fh;

MACHINE; !HL%%;

WEEK ; VR

ALLOWED (PRODUCT, MACHINE, WEEK) :x, y; ! fOVF4H & A m bk
endsets
data:

rate=0.01;
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PRODUCT, MACHINE, WEEK, ALLOWED, x, y=@OLE (’ D: \IMPORT. XLS’ ) ;
@OLE C D: \IMPORT. XLS’ ) =rate;
enddata
AL SCA B35 0 o A AN TE 2, FRATTHEAR S E s 4 308 an 1 rE - g 2 v
KN . FIAE D: \IMPORT. XLS [ &% .
B TN B s 2 Ah, Al 20 X Ranges % : PRODUCT, MACHINE, WEEK, ALLOWED,
x, v, WIEAR, FRATTTEEE LW R 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 "5 X Ranges %4 :

@ F% B br /o B 4 £ PF Range,
@ B b,

@ P “HN[BFR e,
@ N LRI BT

® sl “Hfie” .

A B © D E F G H

1
7 =R s A

3 A M 1

4 2 N 7

5 3

6 £ ALLOWEDM B ME=F0yf{E
T mEFRNEE (ALLOWEDER R ) % y

3 A M 1 1 77

g A N 7 7 10

10 B 1) 1 0 14

11

12 HiHER

13 EATE  0.01

PATAEAE I [ B 8 40 FH B AGAS A EXECL v g | A ds «
PRODUCT, MACHINE, WEEK, ALLOWED, x, y=@OLE (" D: \IMPORT. XLS’ ) ;
@OLE (C D: \IMPORT. XLS’ ) =rate;
SEOY AR A
PRODUCT, MACHINE, WEEK, ALLOWED, x, vy
=@OLE (" D: \IMPORT. XLS’, PRODUCT, MACHINE, WEEK, ALLOWED, x, y) ;
@OLE C D: \IMPORT. XLS’, rate)=rate;
XM R 11548 B 44 A Ranges AN[RIJRT] .

4. @ranged(variable_or_row_name)

N T ORFFERALTEANAR AR B 9% AR B s oA T (1 A g T T0 V92 )
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5. @rangeu(variable_or_row_name)
N T ORFF B A EEANAR, AR 1) 9 1 28 sl ) AT 1A S FO0 A0 V38 I ) o
6. @status()

% 1] LINGO SR AL 45 i AR A«

Global Optimum (42JaiiL)

Infeasible (AH4T)

Unbounded (JG5%)

Undetermined (ANHEE)

Feasible (HAJ[4T)

Infeasible or Unbounded CIH#HF5EOCH] “TAbRE” LI 5 BB R AFHIAY, DU
FFe AT TL T

Local Optimum (JEEFHEL)

Locally Infeasible (JR#ANUIAT, JUEWATHE AT BEAFAE, {HJ& LINGO Jf¥H $k2

wypwmhnorﬁ_‘

SE Y

|
>
@OO\/NCDH:{:[

Cutoff CH xR EF AW E A F])
Numeric Error (SR PAIESELY il 200 8 M EAE S fs 1k
W, WURIRIHEAE 0. 4 506 I, IBAMREATIE, JLPAREN . &R EAHH A
FBE AR PR B8R 50 O A i HH A
5 4, 17
model :
min=@sin (x) ;
data:
@text () =@status() ;
enddata
end
SR TSP
Local optimal solution found at iteration: 33
Objective value: -1. 000000

6
Variable Value Reduced Cost

X 4.712388 0. 000000
iR 6 miitestatus O IRMIFEER, R AMZ 7B ERIR .

7. @dual

@dual (variable_or_row_name) iR || & [ H AE (KIED A RTINS G2
¥ (dual prices) o
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4.9 HHBhEREL

1. @if(logical condition,true_result,false_result)

@if PRECK I — DKL logical condition, IR ANE, iR[H] true result,
TR A false resulto
B 4. 18 Kt LAk ) it
min £ (x)+g(y)

s.t.
100 + 2x, 0
£ (x) = +2X, X>
2X, x<0
60+3y, y>0
g(y)={ )
Y, y<o0
X+y=>30
X,y=>0
I LINGO ARA5 40 F
model :
min=fx+fy;

fx=@if (x #gt# 0, 100, 0)+2%x;
fy=@if (y #gt# 0,60, 0)+3%y;
x+y>=30;

end

2. @warn(’text’,logical_condition)

WRIZAESAM logical _condition AEL, MIF=A—NHNER" text” BEEME.
Bl 4.19 75341,
model :
x=1;
@warn C x EIEHC , x #gt# 0) ;
end

§5 LINGO WINDOWS 4

5.1 X3 E (File Menu)

1. HHE New)
MO AR Bt ” mrd . iy CRrdt” ek HE R F2 g ] LA — AT
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“Model” % . FEIXANHI “Model” B I HH BEMS S A BT 2SR AR AR AR

2. FIFF (Open)

MO “FTTF” a4 iy “FTIF7 e E AR F3 BT AT A — A4~ 24
AEAEII SO SO o 1K SO AT g —A Model S0

3. {R7E(Save)

ML IR “ORAF” mr i i “ORAE” FH sl E Btk P4 B FH R R AT M HT I 3)
B GRATEE D PR g IR & &P 5 SR A7k S

4. FHAEH... (Save As... )

MR “ SiAE K. .. 7 A B F5 80T LUK MBS 8 i E B N BARAT A X
A, SO NIRTE “ A7 R .7 REHE RN SO 4 o R P 5 1Ak o] CORHAT:
AT I N AN SR Ag &5 R Bl iy 2 DR A R S

5. XM (Close)

FESCAEE I ] “ OGP (Close) fir 2 8d% F6 BRI O A M BIVE sh & o an SR AN 1
TR N C MR T M SCER N ZE, LINGO RG2S n 2 B A AR AR JE 1
o

6. FTEM (Print)

FESCHESR e ] “4TER”  (Print) ap4 iy “4TED” 4l s E B4k FT AT LK Y
HE B0 7 A (P 28 Rk BT ED L.

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

TESCAESE IR B FTENCE . . . 7 2 B Fed% F8 B ] LICKE ST i 2048 2 4T EDAL.

8. FTEITHYS (Print Preview)

FESCAF A IE ] “HTERTIE. . . 7 i BUE 4% Shift+F8 B w] LA T4T B FU .

9. %P HEXMH (Log Output... )

MR IEH “Log Output... ” fy&Ekd% FO BFTIF—ANXHEHE, H T4 —4
HESE, Efeitd Tk “a i hi AR A 2.

10. RAT LINGO #y&- A< (Take Commands. .. )

MR L] “Take Commands. .. ” fy& B E 4% F11 85T LUKE LINGO iy 2
A (command script) SCAFEASY REIFEAKIEZAT .

11. B] A LINGO 34 (Import Lingo File... )

MR A EA “TImport Lingo File... ” fy 2B EHF4% F12 8 v] IATH—A~ LINGO
B3, SRS LINGO RGeos /R n] B A% 40 2 LINGO 1 AR VP RE

12. B (Exit)

ML R “Exit” iy 4 e E L F10 B nT LLR H LINGO R4t

5.2 YmiE3KE(Edit Menu)

1. P%E (Undo)

MBS EH] “PkE” (Undo) fix48d% Ctrl+Z 468, Kl Lxdsfk. kaE e
JLATHIRES .

2. By (Cut)

MGmE S e “B5P1” (Cut) iy 4Bd% Ctrl+X 4148 nT LUR MmN 285 D)
IR

3. 5l (Copy)

MR e “ 5”7 (Copy) 4 il “HH” H aid% Ctrl+C 414 8] LK
YR IE T PN A ST R B AR

4. ¥5NG (Paste)

MG R “RIG” (Paste) find . Hay “R5NG” 2 ald Ctrl+V 4154 n] A
FERGIUSAR PR >4 T A 25 52T 281 5 i 4 A\ s R o

5. F5NG%rE.. (Paste Special..)
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5 LT far AR, 8w DU B 1 N AR SCR IS IE o

6. 4%k (Select All)

Mmook ] “Select ALl” x4 aki% Ctrl+A 418k & Mar s T W
2o

7. [LHE/MES (Match Parenthesis)

Mm% ] “Match Parenthesis” #y4 . Hiili “Match Parenthesis” 44 5%
Ctr1+P 4G5k nT Lok Ak v i T 465 FRIUC AL 1 P 465

8. ¥45NEEE % (Paste Function)

M G 32 b 2k ] “ Paste Function” 47T LK LINGO FI P 745 B8 BORS IS 2124 B4 N o

5.3 LINGO 38

1. SRR (Slove)

M LINGO S e “Rff” dn 4 el “Slove” #24HlEd% Ctrl+S 41488 vl LUK 2 |y
FERLIE N N A7 KA o

2. RfRAZ&R... (Solution...)

MLINGO S EH] “Solution...” ay4Hdi “Solution...” #Z41EE 4% Ctr1+0
HAHE T LLFT ISR AR SE RS UHE o 3 HE n] DAFR 8 A5G 2410 P A7 P SR AR 45 SR I TS LE py 2%

3. &BE... (Look...)

M LINGO SE B [Tl “Look. .. 7 fir B EHA% Ctrl+L 4148 ] LAA G 42 9 i sk o
IR T SCAC Y 25

4. REPESHT (Range, Ctrl+R)

FHAZ A 27 A 2 R IR 1 R BB 2 T 25« R 24 H A bR 01 2 FH R SR 24 oA g TOLAE
AR QB e e RECARD) B, LR AR o RS> BT & A5 SRARB L A HY
[, DRIMAE SRAFABE TR I R BBCPE T 2 B IR, (R BRIV AR 1. 4 T 80E R U547,
iz47 LINGO |Options+-+, i%£#¢ General Solver Tab, 7& Dual Computations #|ZEHEH, &
£ Prices and Ranges ¥EI.  RAEVEMATFEDAR 1 22 (KSR AR IS ), DRI >0 BEAR OGRRERT, At
WA DEREEE .

NI HEATE AR R AR T
B 6. 1 K A m G P50l AR 1, BB =Rl AR R TARET. E
PRI R R TR

B 5 MR AR | A SRR
A} 8 HLfL 6 A7 1 Hpr 48 HpL
2N 4 BT 2 LA 1.5 HAfr 20 HLAL
AT 2 Hf 1.5 BLf7 0.5 AL 8 AT
i Hr 60 LA 30 LA 20 A

BRI AR P B ANE IS 5, i Ar g = R A ] AR K ?
J DESKS. TABLES I CHAIRS 73 Jil 2 s =™ fis () A2 7 i, 57 LP Y,

max=60*desks+30*tables+20*chairs;

8*deskstbktables+tchairs<=48;

4*desks+2*xtables+1. b*chairs<=20;

2%desks+1. bxtables+. bkchairs<=8;

tables<=h;
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SRIFIXAERY, FEREEE RBAE DT X, EFMEE L (Reports Window) , il LA

B R 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 KIEACGHER4 R
iR,  “Objective value:280.0000” F it HINEN 280, “Value” #5H LMD %
A E: & 2 NP (desks) , 0 M5 (tables) , 8 M T (chairs). ATLL desks.
chairs £ E (JE0), tables /&JE3EAE (0),

“Slack or Surplus” %5 H#A5AS & HMH :

9 LATIAMAR f =280 (RIS —ATRIN HARBREL, PrLASE AT N A — N2 50
B2 AT AR B =24

3TN B =0

5 AATIAMAR B =0

5 AT =5

“Reduced Cost” FlltH A Bpali & b AU T EAT AR = (1) R L, Rom MR E A
A, HARR B AR . H AR S 1) reduced cost {HN A 0, X TAEREAR & X, #H
M) reduced cost R RN IEAALE X5 B9 I0— AN AL H AR B E0d > 1 1 ( max 84 0) ) .
Al AZHE tables XN reduced cost fHh 5, FonMAEHEAL R tables MMEM 0 &R 1
I CHEI R A AR I AR i R FEAAR, (O TR LR A, AR WAR S KA, il
(1 HbReREUE = 280 - 5 = 275,

“DUAL PRICE”  CHHEMHE) FRos 2 A RA T/ NEZNN, HARREM AL,
W EE R N TR — AN R — B RS . HEUE N p, RN A A AN S
WA 1 AN, HARBRECK N p AL (max B 80D AR, RIS R
B (Bt “RBAR” , MRS R BURAE LD, SHRMSAEA T BEA 2
0. ABIH: 2 3. 44T RELR, XNV AIXHEMASE R 10, R HELHN

3) 4 DESKS + 2 TABLES + 1.5 CHAIRS <= 20
A3 3) 4 DESKS + 2 TABLES + 1.5 CHAIRS <= 21
i, HARBRE(E = 280 +10 = 290. X454 17 thIsql.

XFAERA W CWIARBIHE 2, 5 /7 &2FERL ), DUAL PRICE HIME N 0, KX MLHRH
AN B RN B AN i H bRk . A, 8k AT DUAL PRICE, B A X /=AzANn]
AT I R S A T T i
RGE T2 5 2
Ranges in which the basis is unchanged:
Objective Coefficient Ranges

Current Allowable Allowable

Variable Coefficient Increase Decrease
DESKS 60. 00000 0.0 0.0
TABLES 30. 00000 0.0 0.0
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CHAIRS 20. 00000 0.0 0.0

Righthand Side Ranges

Row Current Allowable Allowable
RHS Increase Decrease
2 48. 00000 0.0 0.0
3 20. 00000 0.0 0.0
4 8. 000000 0.0 0.0
5 5. 000000 0.0 0.0

HAxek %t DESKS A5 i R 2 HH 250k 60, ARVFHEHN (Allowable Increase) =4.
FVFZ> (Allowable Decrease) =2, UiHAM'E7E[60-4, 60+20] = [56, 80]VGHIAZ{LIT,
IR FFAAL . %) TABLES. CHAIRS AF#, wJDLRMUERE. BT UL asaaa (e
H A5 R B0 AN 28 R BOR AR, BT DAL IE R FEA R (W R B2 B AR (YR,
BT H bR Eob 2 R0 A T8 L, BTl 22540,

55 2 AT A5 I (Right Hand Side, /5 & RHS) J5i3k K 48, Y471 [48-24, 48+ ]
= [24, o]V, MALFEARFFAAS, 55 3. 4. 547 i LB IR . Aad i Ttk IS 2 o)
KA, BALIERMEAA, it BUER SR,

R T4 R RR IR IR FEA R I R B . frk, tmr DU — 2D e H Ax
PRI B FH R BN A oA i UK 2B /N AR A, B R SE R B LR S an ] 254k . R ik
ATV 3 SR — A S B 1) R AT DR B

B 5. 2 — W5l ) ARG AR A A PRRREIS, 1 ARG RT LAZE R A 12 /e
T 3 A Ay BUEAELZEN 8 /NI T I 4 A Ao WRIETTIATR, ZEF210 Ay A4S
WReEH, HEAT ASKA 24 70, RAJT A3KF) 16 J6. BL{EIN 1) R Ae43 2] 50 A4
LR, A RIEA TG )55 3N ] 480 /NN, IF H A 4EEER R 2 R0 T 100 A7 Ay &
el e Sy A PR A% T AR R, AR IR R, JFiE— e LA
T 3 ANB e

1);?%%ﬁﬂu§ﬁ1ﬁ¢%,&EW@%&%?%&Q,%%%%%¥%¢ﬁ¢

2) A n] LA H I IS TN CASS NS5 S 1], AP iy C N 9t e 2 Je B/ LG ?

3 WM RAL, REATT AFIERAIRE NS 30 0, WA SRR ?

RERARDD U
max=72%x1+64*x2;
x1+x2<=50;
12%x1+8+x2<=480;
3*%x1<=100;
SRARIX AN BT A R Bk o3 Ay, 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:
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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

GERVEIRIRAT: AR RIS AR N xi=20, x:=30, HAUME A 2=3360, EIH 20 #
AR A 30 MR WAERE Ae, RTEREHRNNE 3360 JC. RIS T A URIRATT ) ) e
FEARAE LAY, I VFZ X045 A S B, RS &8 H 32 ) 3 ANB N ) @i g+
Y. 3NN AW EAE 3 B “CRUE” « JRUBL S7AIRT A AR N AR T .
Hrth b Slack or Surplus 43 HIX 3 IR E BRI NS A RIS Okl 5780 i3 4%
Y2, ZERF 4 40 (AT InTREd.

HERRECT LR “Ras” » MO BRI “%yR” — B3N, “ME57 WRIRE
WK, it A DUAL PRICES 25 HIX 3 PRt URAE AR F “Bdi” B 1 AP, “35m”
FBEE: JEORME N 1AL (L ARG BPRREIEK 48 (J0), F7ahiassin 1 A4 (1
NI BSAERER: 2 (o), M INAE R L R R ) BARA SRR X, “%
7 R E T DUEAE IR BIEENE, SUrF LN IR, BRI L AR WIS T R
J3 48 JG, 1 /NI SFENISE IR 2 J6, R RIS TN 2. S ] DU E R
IMEIGAE LI EE e, BB N ST R R mi k) A7) 50 80k 51, B EMS I &L
i (R RN K 48 o). M FIM S IRES IR 25 2 B2 nin) i 1): F 35 Jor]
PLSER] 1 RZEDS, 8T 1A T A% 48, YRV iZAEIX TR . [RIZE B b n) | 2):
T s B N A N 55 Sl s TR], A5 45 i T AR 55 S I 8] B 52 A 4 ml LA RS, i DA
T8 % 2T/ 2 TG,

H s B REOR AR (B QR AR, AR A 2 AR 23X )
BANRE T I, bnd 48 T AR FEAR LT H AR R B R B AR x
HIRECH (72-8, 72+24) = (64, 96); x:[NRHH (64-16, 64+8) = (48, 72). VHE: xi
ZE ARVFIE T2 x RE64 A, [RZIMR. BT HEBREU 2 H R BCSIEARE L
WEAE, R S FEANAL o] URIE AR ANAS, (HE AR . FIX AN 25 SRR 25 55 1]
BN R 3): AFEEA T AHISRAIEE NS 30 76, W xi REC N 30X 3=90, {ESRVFEHN,

Bt AAS N 038 A Pt &l AR AR 24 90 X 20+64 X 30=3720.

R CERIE T IR TSR AT S TS I E ] CRIYE U T R
B 1 ASRALES a7 POXEED S BREI . RGN 1R AR D ARE G K 48 JT (GRS,
i, k9

[fi% H4 f¥) CURRENT RHS [¥) ALLOWABLE INCREASE #1 ALLOWABLE DECREASE %5 T 51+t
AT m UM AR A PRIV milk) JBEORHRZHIN 10 GAd91), time) 75N
(i 2380 53 (/NI D)o BIAERT LRI SR8 1) BI5E 2 [l BEARNZMAER 35 Jok 1
WA W RRETE, AR Z M IE 10 M4 gh. I Eh i, o] LMK T-4E/ e 2 o) T3 A
I s TN AYE 5 Bl 1e], {H 5 22 140 53. 3333 /NI o
TR NS R I B PR R AR I 78 0 454, A — 8 e B4
e F LI m 8, “sURkHR 28 10 CREZEGD 7 B O RE “JsURHEn 10 (4
Wy 7 SRR, LI RE R, BIRNE IR T8 st . gk,
JURHE IR 10 CRZEED), T R — e A B X ? mIEEE —w sl ? —fekit,
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IXAEANFE N RIBE TS T A 2R DU, NAZ R H R B Sk R A, 4 A
WA, PrCL, MIEWHEMEM MRS, AT EimmZ «Boklm 2 8m 10 iy 7 5F
ANFETERRE

5. HEALGEEIER... (Generate...)

M LINGO s i ik ] “Generate... ” 2B EH P Ctrl+G 4 &8 v LLA) 2 pifs iy
(AR EE 0. LINGO #AY 5l MPS 4% 2S04

LINGO Options g|

Integer Fre-Solwer ] Integer Solwver ] Global Solwver l
Interface ]General Solwer ] Linear Solwer ] Honlinear Solwer I

General File Format:

W Errors in Tial ¥ Splash Seree

[v Status Bar W Statuz Window || ™ lgt lextende
|7 Terse Output |[v Toolbar (" lng (text m

Solution 1=-003

Syntax Coloring

Line 1000 Delay]d [v Faren Match

Command Window:

| Send Beports to Command Winde | Echo Inpu
Line Count Limits: Page Size Limits:

Mz imum lﬁ ength: m
Vipimam: 400  —] fdeh: [ra =

Help | Cancel | | | [ x|

6. JEIM... (Options...)

M LINGO SZHurfik Hl “Options... ” #rd. Mtk “Options... ” #4180 HB% Ctrl+]
G nT DL —BE 52 LINGO B SR AR I 1 40 i B T T — A5 7 NEITR I
M, R LUl B2 0 LINGO RS S A ERE . W K.

Bose bl E, RS “Apply ONHD 7 $&4, WERTIM s 5 ARG s “oK
) 7 34, MBI E D BAR, JF BRI e e . s “Save (fR1F) 7
L, PR M AT B E AR N BN, R IKJE 8D LINGO I IXEe v B AR 2. i “Default
(B 7 3241, WK LINGO REE XM JE AN RS (LA BEE) .

(1) Interface (M) ®EWE

I LI X

N RGEFEZIEI, SRR I8 B R IR T T —
General Errors In| .. VI o A
C— 1 % | Dialogs (B iR A i | | XHHE SR BT, AROC PSS IHE JR R A
5 ) ZREEPAT; I, A RAE BB AR B R

R FEATy 25 gk 40T
TR REZIE TN, W) LINGO R i 8 e 2 7E B %
B AN EHE, R LINGO [ RRAS R R AR

Splash Screen

(B H BRE) X

B A AN
Status Bar R EPEZE I, W LINGO REU7E F 4 11 & R
CIRASED —AT WSS BNAER
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Status Window
CIREE D

Rk Rk T, W LINGO R 484 Ik is 4T
LINGO|Solve fir &I /E b e b of R A% 1
A3 AN

Terse Output

WL PRI, ) LINGO R G0nS K i 4h Bl

CRapytfan D SN LA TR s A W DAVE A U
i IR W TR SR
Solution Cutoff | NTEETIXAMEMMRRE A “07  (BRAEZ
A PRI T 10"
File 1g4 (extended) R SCAF (P R A U 1g4 % (X2 —Ff
Format (1g4, ¥ MDD | BRSO, AT LINGO i)
3P He lng (text only)
-~ (Ing, ZEICAKE | BB BE IRAEHE 2 Ing #g 2l (2304
7O
AT AT HOR ) (B 1000). LINGO 45
Line limit A% el LINGO ?@ﬁ%ﬁ‘tﬁi&ﬂ?yﬂé@, TR b
PR ta, Ao B, iﬁﬁ:ﬁﬁiﬁﬁﬁﬁiﬂ}ﬁ)ﬂuxﬁgﬁ
Bth . REHh, BCEATEREI 0 I, BN SO
syntax AHE A
Coloring T IR CFY, 58 0, =
éjﬁﬁi@a Delay CAEIR) g%ﬁiggi’éﬁ;k ) CRb, BREN 0, M
Paren Match W R PEIZAE I, MBS b 2 i GRR T AL 165
o 5 M SAHVCEC 45 S8 LA L W &5 A ]
(FE5 LR e
ZIhE
Send Reports to
Command Window W R E T, W A R s ROE B iy A
(R RIER A | s SUAEH %6
i)
Bcho Tnput ﬂﬂ%iif’é%i?izﬁilffi, JpaE! FilelT,ake C\ommand ﬁ*ﬁ/%
Command B B ) T}L?Tﬁ‘ﬁ/%ﬂfﬂjgiﬁiﬁi Wb PRAE L RIE B i A
Window Fs 5 WA R i ) fig

(i & @
)

Line Count Limits

AT R

A T RS W AT B e R AE R Maximum (R
BN 800); U REL B RN A IXAME, FRX
A AT IR S R R 5 M T Minimum (R
4 h 400)

Page Size Limit

CHUTR /N BRI

4 B DU AT R K Length (Bt
BABATIRED, BRI A ST RSB, A
FILP R BT AEHO Width (Al 74,
ATLLBEE H 64-200 26, AT ARE R

(2) General Solver CGHEFKMESS) EIHFE

PRI

I

iOS
<<
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Generator Memory Limit (MB)

R R AR s (R A A7 R OB

BRAEE A 32M, R AR s A 16 N A7 1% PR
#1, LINGO #4445 " The model generator ran out

”
of memory

SRAf— RN, SRS (B {H
ATERRD

Iterations
Runtime AR B
Limits
ST Time (sec)
IBATINTR) (B

SRAf— MR, SEVRI R ATIN IR (A {E
VP

Dual Computations

CHHETHHD

SR AP IS 2 DO T S S0, AT = MR] R IR T
* None: ANTHEARATH(E B

* Prices: THEAMENHE A RED;

s Prices and Ranges: TF& X BN I BT B
P,

Model Regeneration

CRRE 2R F F A2 10

PN A SR A, A =R BRI A
» Only when text changes: R M4 H A
O fE A AR A

e When text changes or with external
references: AR AL SCAAE Bl A 5 A7 418
SN B WED;

» Always: & 46 52N,

Degree
2k M 1h 2
)

Linearization

(AL

Yere SKARKE I I 2R E AL I RE RS, A DUR AT e )i
%:

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

« None: AATALePEAL

Low: XJ pR%@ABS (), @MAX (), @MIN(), @SMAX (),
@SMIN (), LA e il A i b5 3 0 s 1) e AR T Al
1kt

« High: [A] b, IGAMG@ 4RI H FTHLER, HEQH,
H#GE#, HNE#AZR AL

BigM (Z1H4k
B M &2%ED

BRI M R E (BAE A 107,

Delta (ZehAk,
1R 22 B

BRI R ZER REER107 .

Allow Unrestricted Use of
Primitive Set Member Names

CAR VG R b A ] e A4 5
IR 55 44D

BEPZE T ] LU FF S LINGO4. 0 LAFT AR AS e
2 R AV I SE AL A 1 R D8 44 R LA N %
WRTEIZEA R G IME (LINGO4. 0 LLJS HRRAS 22
SR A% @INDEX p& %50

Check for Duplicate Names in
Data and Model (% £x £ 4 Al A5
Hrh AR 5 2 A

EPEIZILIN, LINGO H A 25 i MR v 1) 44 Bk
MELMN, WHEALERIR AL IR S RER
RAOER,
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Use R/C format names for MPS
1/0 (41 MPS SCA#% 1) i AN
A R/C R FRD

7E MPS SCAEME S N b, B AR AT 4 5
ek R/C #52K

(3) Linear Solver (ZktERfiRe%) EIk

I &I X
SRARMT RS, A VUM e A :
» Solver Decides: LINGO H zhikdemE vk
Method CERAA 1 ED
KBTI e Primal Simplex: JRUREAZAEHTE

e Dual Simplex: X ER4fifzyk
s Barrier: Befgyk (HIWN 5722

Initial Linear Feasibility

PRI LA v 29 TR0 AL TR R 22 PR (A i

Tol HIUGZetE ] 4T Pk 220 g 3%10°°)
Final Linear Feasibility | #&#ilZe PRl rh 2900 2 i a iR 22 R (s (.
Tol. ot AT R 2R J107)
PR AT A e AR T, T BRI AR Y
) (A RO <
fj;;zéxlzﬁeductlon COff: AKLTE
e - On: o
* Solver Decides: LINGO Azh¥E (BhEikE)
B R REN R E
* Solver Decides: LINGO Azh¥E (BhgikE)
. Partial: LINGO X5 n] GEM tH AL S kAT
Primal Solver sz
£y =T
Pricing rIARARL * Devex: FH Steepest-FEdge (HfEi) imfRlG
Strategies XA R AR mt AT 2k, HREME H ARE T F
K% TR (ke A S
- %, =N
;E) R TR R
bual  Sol * Solver Decides: LINGO HBh¥E (BhEEE)
ua olver
A » Dantzig: %8 KN BFEGGITER & H FEAD &
- - Steepest-Edge: I HEMG, XA AT B AL
TR, B HARE R R 2 1 IR

Matrix Decomposition

HEPEZILET, LINGO H22aHs — AN KB 3 iy

HiFE I i JUASIBERSR AR s A7 IAN S

Seale Model HEFEIZIE I, LINGO Ay AR 704 v () el o A5 1~ 1
=N E[7|:$ 2k N %\ S E i JF)

R R (B ot AR RN JF 2 e RO A A Y

A AR

(4) Nonlinear Solver (JEZefdRf#ss) HEINF
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eI I

i

X

Initial Nonlinear
Feasibility Tol. #JZ5dE&k1E
AT I

PRI e 24 TR AL IR AR R 22 B (B (2 107D

Final Nonlinear Feasibility

Tol. ) dREMEm AT PR Z R

P hRSEAY e 24 SRl A2 1 B J R 22 BB 10°°)

Nonlinear Optimality Tol.
AL F R 1 e e 1 22 B

9 H b bR B AR RO BB B /D 25 T IXAME LU
fFIRIEAR B EY 2610

Slow  Progress Iteration
Limit 2218 Bodk s A |
1R

2 H AR R BHEEBIX A 2 PO A
Jas AFIEEAC (AN 5)

FH U L

N gg;wl P S SR ()
FH Analytical FHRERTIE VS S 2 O RSB RIS H I R 2
TR EHD
o il M, LGOS AT A
e SIAE R (BB (D
Quadratic PEPEZIEI,  LINGO J ) A AR S 5 o0 — o kil
Recognition | #5A2NISRH ZUCRRIG VL CRLS TELRPE AR A A
TR IR | vED s AR (B4 ED
SCICCUIVE | e, LINGO RIS A TR
i‘frategies Bval E‘J?ﬁ?ﬁgﬁﬂ%ﬁ%é’]ﬂi}ﬁﬁ%%giﬁ&ﬁi)‘(,
s B R E?ﬁxﬁm%m%uw,&ﬁﬁﬁ%%(ﬂﬁ
21K
SLP kB Z Mk T, LINGO 7E & Wk % AC I FOSLP
Directions (Successive LP, BIRZMEMK)) JrFikfM &Iy
SLP J7 [i1] - CERAAED
EFEZETN, LINGO £EREJGEAIN RS B A7 v] e K
Steepest Edge s b — - e
— AR AT, BN HFRE T 2 1R R T
IEAR R (R A AN B BE I S s

(5) Integer Pre-Solver (EEHTRALE KAL) HEIMF

il i GEa
FEFRIR DA A AR RO (B Eh 3, FTRER
Heuristics Level B 0-100). BEANENH IR AN S
SV, S:WIRrS AR, R AR U
Min Seconds BEAS RN AR R AR ) d /N TE] (R
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Probing Level
PR CHoD

FEHIR R (Probing) ARG R AE
M TIRA LRI, WO s ) |5
LR B AT i BB o« n] RE R EUE R -

« Solver Decides: LINGO HZhvkE (BLAHE)
« 17 BRIMGOZ LT 5 .

Constraint
Cuts
iRy E P
[ii1D)

PEHIAE S B2 TR TR, W T S ]
M), TRERIIE -

o |+ oot Only: (LR Akt CPD
R « ALl Nodes: JFAg-1i it insl P
* Solver Decides: LINGO Azh¥E (GrgikE)
Relati
L;i”e PR ] CPITD 0BT T S 1 24
ANBF , BREE K 0. 75
L SHAK B A, BB i)

Max Passes
B K LA A
IIREL

AT FEEENE, sRERE AR AW
e ¢

* Root: XJARTT R IREL (B E R 200)

e Tree: S HAM T SR EC (BB 2)

Types
KA

PERIE R E] G (s, 3807 12 Fng al
Lk $e. (WA TN, 52 BBy
R

(6) Integer Solver (HEEUKfEZS) HEIiF+
BT AL BEAE e U T3 B MR (TP #5280 ), o IR BRI RN 2 M A TR A2 28

PRI ZH

I

X

Branching

Direction

55 3 B SR W P AL e 0 AR R ORI T ), AT =
L

* Both: LINGO Hzh#hw (B4 #E)

« Up: ] BHUEEALSE

* Down: [n] NHUEEAR G

53

Priority

558 3 B SR W TP AL e X R e AT A, AT
Pl

« LINGO Decides: LINGO HzhvE (BLak'E)
* Binary: 3| (0-1) ZEL%E

Integrality

Absolute
Za xR 22 B

AR R R TN TIRAME, AR
AR R, AR 10°

bk

Relative

FHRT R 2 R

A L B R R 22N T IREAMER, 122
A S B 8%10°

LP Solver
LP sKfEFET

Warm Start
HIE )

> LRI TR SRR 45 R A St A 3l 5K Ad A% e I
KRS, A DR ] REr)BE

« LINGO Decides: LINGO HhiE#HE (B4
HD

* Primal Simplex: JRIGFALEHZVE

* Dual Simplex: Xof{fli &4l

 Barrier: BEfigyk (RPN f05)
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Cold Start AN UL TR 0 SR Af 45 S O 2mt, ¥R SR AR RE 7
A RS, AR R E: (F E, B8
Absolute VYT H R R EE S S PUE I 400 1R 22 /N T XA
b B K 4 % (ELR éﬁﬁﬁﬁ%ﬂiﬂ\ﬁ%ﬁ%ﬁﬁﬁﬁ (@:?JEI%U‘E: i
T FIRR AR 2 D b IR A 2 AR . Bk
B K 8%10°
Optimality | Relative ‘é'l‘é'lﬁﬁEﬁIZI%ﬁﬁ'ﬁﬁ%ﬁﬁﬁﬁ‘]*ﬁﬁﬁ%’b?ii/{\
A b B K A BN, CHETEON N i (2.
i TR L Y il 2 DO X A 2 H o B . ik
AN 5%10°
Time To Relative | FEFE/FIFURISAT G X 4 2R, ASKHAE R 2
FFO6 R AT 2 | BR SR s W5 A A ARG R 22 B S . SR (iR
ZERRAIRT IR (FB) | 100 Fb,
Efrdle [F] 1= LINDO #4319 /44
KD
P A AT 879 UK 20 KSR A, A7 LA T
Node Selection | *LINGO Decides: LINGO HEERE (BEwE)
R * Depth First: 23E/S05E
Tolerances | " /*&E¥F « Worst Bound: EFEEA LTI
R 2R * Best Bound: EHEEAT H U T

Strong Branch
iG]

PR AR AR R Wt R v, WX A%
JER I RG RITSR I BRNS . Frifsm b, wiot
FE— AT R 2 AR 0 S B AT T B,k
PR A I (A2 BEATSEFR M

(7) Global Solver (&JEBAKiEsS) ETF

I BT EP
Global Use Clobal Solver TEFEIZIE T, LINGO Kt ] 4 Jj e SR A R 1y
Solver 1 Bk SKARKIAL, ST RETS 24 R il R e
4 Jaj B A K B PRI TA) AT REARAC ) s 717 WAL H 4 =y e oK
il Ry fREe, JH R3] R AU
AT DA AR & B CR4E0HED
1. Value: ¥EAF &) LA, B (il 107
2. Application FZRAHEW B IXNF) —=Fh
Variable  Upper | W 75 :
Bound * None: FrfiZm AT XA 5
A AR < AlLl: A A XA 5

- Selected: JEAREIN | MRUAMM, 2
AL LI RIS L (Bt
HIRE)
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AT DU AR B B GR4E0HED:
1. Optimality: HIBZEL2FTHE 2D S0k

Tolerances

R XAZA AL R CBE R 10°);

2. Delta: 2R RMFRE A Ak i F o

BN AR IR 22 (BB ok 10,

AT LAAR 4 oy B D0 SR A A e ) = IS SRS

1. Branching: 2 1 O A8 & 73k IS )

IR «

* Absolute Width (ZiX}FE/E)

* Local Width C(Ja#B3E/E)

* Global Width (&)%)

* Global Distance (4=Jajfffi )

+ Abs (Absolute) Violation (ZaXfad)

* Rel (Relative) Violation (AHXfyhsE,

Strategies B BED
TR 2. Box Selection: IERIEIER T M7
i

* Depth First (GEEELSE)

* Worst Bound CHATEIANF I BARSE, G
B

3. Reformulation: AL 1125

* None (ANEEATHEEHE)

* Low (&)

* Medium (1)

«High (&, SRERED

ZRZ DAWIIA RO, AU LR AT BRI

&E:
Multistart * Solver Decides: Hi LINGO #E (St
Solver Attempts B XN NLP [m) k) 5 7K, % KA )
EZ IR GRS IE=S7.W/ €| Y NGUEESSEN )
iR FE T < Off: AMEH 2 UK AR

N O WIFHEHD: N SUR#E
s Barrier: Pefgyhk (HIN 5920

5.4 BO¥& (Windows Menu)

1. wA4TH O (Open Command Window)

T S E ] “Open Command Window” iy & BE H#e4% Ctrl+1 v LLT JT LINGO f¥) iy
AT Lo AR AT i D nl ISRy AT F0 I, 78«7 PR fa T BA A LINGO ¥y 4>
T2

2. WR&EHFHDO (Status Window)

M A R “Status Window” fiy & B H 4% Ctrl+2 ] LAFTJF LINGO FISRARIRES
M.
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10 A G PRI R A R IAES R, B4 LINGO K5 1 FHAE 24 ) SR i 2 A SR AR A . 24 SR i
HAHIBATIN, 'Eute BN K7 028 & 17 (LINGO Solver Status).

LIRGO Solwer Status [z] §|
Solwer Status Variables
Model PIOP el 2
onlinear: 2
State Global Optimun itegers: 2
aetive: 110775 Constraints
azibility: 0 otal: 3
onlinear: 1
srations: 44
Honzeraos
Extended Solwer Status otal: &
Solver B—snd—E onlinear: 2
Best 11077 .5 Generator Memory Used (E)
Obj Beund: 11077 .5 E
Sz 2 Elapsed Buntime [(hhimm:=s)
hetive: 0 00:00:01
Update r | [ e ez

KAF s IR B LT AR SK AR 2 R F RS R /NS I o SRAF AR B IR AL T — A 7
Bk A %4 (Interrupt Solver), miii'B&'FE LINGO £F F— kAR (5 113Kk fift . 74
KZHHHL, LINGO ReteAC i AR5 2 H 5 A 1L Sl fif . — AMalAM e e MR, R [A]
IR TO R SR, A% R o AHIX FFAN AN ), DR A S P K)o o SRt BEAR P, AR
TR VR WK T, 2N ORI AR, DR IX e ] REAR A AN s A
fift~ AT REARAN IS PTAT A B R 2 R B 2R SR st 2 TE L 1T

LE FBTSRAE 2514 AT AT T JE FEMT#5 ] (Close) o e al LSS AR SSIRASE H, A
L ATEAT AT B )L 3 6 Windows [ Status Window f FE 4T IT

TE 1B SR 7514 B AT 1A W S b kg &7 ]/l (Update Interval) [, LINGO
PR IR s A TR) CLARD Ry B ) Ay o B 3 KA s A2 7. m) LURE 2 B i, A
T BEE N 0 K S KPR SR AR IS [R]——LINGO 7 2% £ 557 1R s 1] 8 i SR A A 70 () sk (1]
AiEHE (Variables)

Total W/ M FTAAY (K43 Ar B4, Nonlinear WonH A AR A =4, Integers
AL A A AR R R AR 2 TR AN R R AR G R b i, X
AP

X+Y=100;
XA Y HB R LR PEAR T . XL
X*Y=100;
XFY MIC A2 IRIY, BTlh XRY & 2dRek i . X 240R
X#X+Y=100;

X 2O AR, Y B X MBCTIROCR, B XX XA AR —IRI, Kby &2k
PEAR R, R BN GLEE LINGO #f e ke AR B . il
X=1;
X+Y=3;
HHE X R, fmubrr A3y &2, FrCLX Y AR, BRI XY ERA 1R 2 A HR R
294 (Constraints) fE
Total /R MATHALY G B L R B, Nonlinear W R H PR L%, AF4k
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P AR L R 2D — AN R AR . R — DN R A AR AR S e E, A%
A AR B GXA AN ED, ATEAAR ST
JEZE (Nonzeroes) JE
Total s MATBiAY R 2 EAEZ R EMIELH, Nonlinear W nIiAr (fdELe AR & R AT
HH.
HIZETEH (Generator Memory Used, Hf7: K) HE
R Y TR AE A7 A I A7 AT DO A LINGO| Options fiy 216 cop 7Y 1) £
KNAEAT &
BT (Elapsed Runtime) HE
R SRAFABIY ) H w5 BT (],
KRAEZINA (Solver Status) fIE
IR TR SR AR A IS A TR AS . A LR .

"B HERZ B ARG KN RE (K50 o

W4 £ CINEE RN
Vodel Class R (3 | LP, QP, ILP, IQP, PILP, PIQP, NLP, INLP,
AP 1 3) PINLP (PL I JF3kZ~ 1P, DL PI JF3kZ#E R PIP)
“Global Optimum”, “Local Optimum”,
State R R :Feasible”,” ”Infeasiﬁble” C A ? T,
Unbounded” (EFL) , “Interrupted” (i) |
“Undetermined” CRHfiE)
Objective METRER B AR R EUE | S
ensinitivs | e | 52 CROEAG0, SEHLeT A wI1r, 70y
" EARPBRAHIEH E R FERG HNAHO
WIANEO
Iterations H AT A B EAREL | AR 578

IR (Extended Solver Status) fE

7R LINGO " JUAMERIR K i 28 IS ATIRAS . WFE B e Sk g2y (Branch—-and— Bound
Solver). 4=Jaskfi#s (Global Solver) FIZAIUG fiKf#ERs (Multistart Solver). iZAHE
PRI AN 2 X S SR A 2R 1B A T I A 5 . 3 & X R .

W4 X B RN
Solver B-and-B (/34 FE)
Type A IR RE R SR A Global (&Rt =kfE)

Multistart (HZAH)46 SRR
. FUR A B B TAT MR e b |,
Best O0J | 1y prem et KA
Obj Bound | HAxeRZUETITE S
FERSRARFE I M ATs T b 4L
IR E b B-and-B R .
SRS | Llm xf Global FRE), | T OEA
WG S B O Multistart F27)
Active HROTEL AR

HARIA A SRR & LHE, R EAEA G, il 5.
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5.5 #BENZEE (Help Menu)

1. #HBEH (Help Menu)

Mk H “Help Menu” W] LLFTIF LINGO 135 Bh 44
2. J%F LINGO (About Lingo)

T 2407 LINGO ¥ A BEE .

§6 LINGO HIfrd4T7drd

DL K 328 A9 HEAE LINGO i 247 8 H Fh A F A iy 4, B4k ir 2 o AR I A 14 2 1 il i
.

EEF, INRE DRk “Command Window” iy BX H 4% Ctrl+1 W] LAFTFF
LINGO HIfr AT % 1, {Erf DAAEM A “: 7 FMALL s .

WR LU a2 B EA G A B, aT LA B LINGO F 35 B o

1. LINGO fg &

Cat WoRPT A AR

Com J5 2 7R T A LINGO iy 4
Help S i i A R TS A
Mem W AR TE R

2. % (Input)

model DL 2 AT 77 N — MY

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

look SR YRR ) ) 2%
genl 7oA LINGO Ffe 28 (AR Ay
gen A I R AR R

hide R B A R

pause B4 B e Y R PR e &

4. Xf5%H (File Ouput)

div A5 2 S o 21 ST A

svrt P 2k Sty o 31 b

save BRI R AT B S A

smps BRI R AT MPS ST

5. KRR (Solution)

go KA AT AR

solu SR TR (1) SR A s

6. ZniEtEA (Problem Editing)

del AR IR i 4 e 1 S — AT B AT 2 8] (B FR X AT T A AT
ext FE YR s n JLAT

alt FH A B e e — A7 . BEEPIAT Z M AT 0 TH -7 5
7. BHARZ (Quit)

quit IEH LINGO R4

8. R% % (System Parameters)
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page PL“AT7 D A e B TR

ter
ver
wid
set

LA sy 2 am 45 2R
CAEAN 7 Al 45 2R
DL 7 b S a0 B A s M Y 5 R
FOH R EBRASHL

freeze  DRAFHAISHBCE, L& T IKHHN A 3 LINGO AR GEIN I XA (1 e B
time BRAIR RGNS T I [H]

IXHLPEAN U] SET 454 JLZ T REMSFEHI LINGO RETSHL, SET iy ARRENS X & it

e

SET iy & HAE F A% 20N -

SET parameter name | parameter index [ parameter value ],

H o parameter name £Z%4, parameter index BZHRT| (45 ), parameter value
EZHAE . UASHSEMER, W SET 4 MUGee B xS 8Cui . sk,
“setdefault” &M TR IASHIKE N RENEINME GRAED . IXLEWRCE IR A
“freeze” 2 {RA7F2IHCE AT 1ingo. enf H1, IR H LINGO R4 )G X B LR T -

R | 8L | BHE 87 L 1 B

1 ILFTOL | 0.3e-5 | WIGREMET4TiR 2R

2 FLFTOL | 0.1le-6 | f&&Mnlirinz= R

3 INFTOL | 0.1le-2 | ¥IARARLIET4TiR 2R

4 FNFTOL | 0.1le-5 | S&ARLEr] itz R

5 RELINT | 0.8e-5 | AHXF#: i 2201

6 NOPTOL | 0.2e-6 | JE£RPERIK] (NLP) M piiph e Z= [

7 ITRSLW 5 M Pt A AR AR ) BB

8 DERCMP 0 S (0:BEHSE, 10550

9 ITRLTM 0 IEARREC LR (0: TCFR

10 | TIMLIM 0 SRARTTRI LR (BB (0: TaPRE)

11 OBJCTS 1 AR HAREPEmZE: 12, 0:15)

o | o 29 &ﬂi@%%ﬂ#L@(%?%)%ﬁ%M%,ﬂ
Re o= )
) P H VRO FH SE FE(0: AR T A, L BT N A

13| CUTAPP 2 2:LINGO HZhyeiE)

14 | ABSINT | .000001 | #&k:4fns)i5 2= FE

15 | HEURIS ; %ﬁﬂﬂ(m)%&ﬁﬁ%&ﬁ(m%,ﬂ&%%
07100)

6 | HURDLE one %%%ﬁ%ﬂiﬂ (IP) ) “#HM” {H (none: J5, RIWENIT
BSEUE)

17 | IPTOLA L8e=T | BEEEIE (IP) [RLid Al iR 2= Pl

18 | IPTOLR CBe=T | BEORR (IP) AR A P 25 R

19 | TIMRL 100 #%ImmRﬁﬁﬂ%ﬁ@ZW,ﬁﬁﬁﬁ*%%N
5] (F8)

o0 | NODESL 0 AR SRR SERE (0. LINGO EahikHe; 1. §)E
PL5E; 20 BIRART AL 30 JUAF S A

o1 | LENPAG 0 i%%ﬁ&@%(&&ﬁ@%;ﬂ&%&%#ﬁ%

22 | LINLEN 76 L (AT 5 BRI (0: A BRI AT 5EE A 64-200)
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23 | TERSEO 0 gm0 VEAAY, 1R
04 STAWIN | BEHERRNIRESED (1:2, 0:145, Windows RZAfie
A
95 SPLASH 1 PR FIRAEE (1:4&, 0:75, Windows R4 A
REAE )
BB malamd i (12, 0:15, Windows R4
26 | OROUTE 0
A REAEH)
27 | WNLINE 800 A SN BnAT 2 (Windows REEA A )
o3 | INTRIM 100 i{”\%)\ﬁﬁé\?ﬁ RSN ER P 5e/MTEC (Windows REE
A HEfEH)
29 | STABAR 1 RS (1, 0:45, Windows R A fefd )
S [ — . AR (0: Ing #%3K, 1:1g4 #30, Windows R&EA
REAE )
31 | TOOLBR 1 BaRTAER A2, 0:7, Windows &RZGA G
32 | CHKDUP 0 g A AR R B ES (142, 0:45)
33 | ECHOIN Aty 2 S i B a2 (142, 0:4%)
L DU HEHE B (122, 0:7%, Windows 24
34 | ERRDLG 1
A REAEH)
35 | USEPNM 0 SOVFTC BRI A FSEARSE A R A 44 (124, 0:7%)
25 b SR ) EL Gk Sy 45 K 3 A (] -
26 | NSTEEP 0 7 3F 2 P Sk gt R e A A e I i T s 3ok B AR B (1
2, 0:7%)
27 | NCRASH 0 FEAE e M Sk R e A A ] A e X5 v 2R ) da i (1
207
28 M Sk =] NasE=1P ) e =
O . Z%ji)iz@kﬁﬁﬁ}?#ﬂﬂ% SLP vEG#HHWRITIM (1: 4,
<M
39 | SELCON 0 FEAR MR AL P TP B A A R (1: 52, 0:75)
WF VR A R R 2R ME R (MILP) BEA, SR AR
40 | PRBLVL 0 (Probing) $AMIZH (0:LINGO HBhkE; 1:7%;
2-T: BRI ZE LT 5
a1 | SOLVEL 0 M SRARFE (0: LINGO HBhik#e, 1: JRIGHLiE
20 GHMBRali Yk, 3 RERSEE (RPN )
42 | REDUCE 2 BRI YE (2:LINGO Yesg, 1:4%, 0:7%)
43 | SCALEM 1 AR AR P B R (1242, 0:4%)
JR U gl vk v AR R S (0 LINGO H 8k
44 | PRIMPR 0 5, 1o X IR ESL,, 20 HEmBELIES T
AT 24R)
Yoy PR A S vk e H AR R PR SR (0 LINGO H sk
45 | DUALPR 0 SE, LK N RELLENER S, 20 B BE kst B
HA R T2R)
6 | puaLco . S EAMEIE R (0 ANHEAT RS 1
THEOHEMAG s 20 THERHE S I k)
47 RCMPSN 0 Use RC format names for MPS I/0 (l:yes, 0:no)
48 | MREGEN 1 FOF R B R (0 YRR A B ME 1
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R SCAAE D T S AT AN S TN s 3o hE
LR

IR R A R B RIS U7 18] (0: LINGO HZhHRE ; 1:

B BRANDR O e 2 R

0 | BRANPR 0 RN AR R SE R (0:LINGO HBhveE, 1: 3
(0-1) &H)

51 | CUTOFF | .le-8 | fRMIARMIRZERR

52 | STRONG 10 i 5 B2 R R
IP BB EII LP 59k (0: LINGO HzZhik$e: 1. b

53 | REOPTB 0 v (BN ) s 20 JREGFRATEYE; 30 W pal
AER)

54 | REOPTX 0 IP A3 s LP Sk GEIH )

55 | MAXCTP 200 S3AE AT R INE T, SR R AR A R I

6 | ReTLIM o E )@E) (AN BOREORT T i 1) R 24 SRAN B B L

57 | GUBCTS 1 AT X ER (GUB) #] (1:4, 0:75)

58 | FLWCTS 1 EAEHR (Flow) # (1:42, 0:7)

59 | LFTCTS 1 REEH Lift# (102, 0:75)

60 | PLOCTS 1 ST R ) E] (1042, 0:45)

61 | DISCTS 1 R R (12, 0:7%)

62 | KNPCTS 1 A OEER (12, 0:15)

63 | LATCTS 1 JEEA R (Lattice) # (1:42&, 0:7%)

64 | GOMCTS 1 A Gomory # (1: 72, 0:7%)

65 | COFCTS 1 RGEHARHALE (12, 0:15)

66 | GCDCTS 1 ETHHERARTH (152, 0:1%)

67 | SCLRLM 1000 | iBVERC A S RNATEC (X Windows R ATTH)

68 | SCLRDL 0 AL ZERS (B (X Windows R H)

69 | PRNCLR 1 TS SRt (104, 0:75, 1X Windows R&ifHH)

70 | MULTIS 0 NLP £ misRAgm s (0:78, ns e AR 40

71 | USEQPR 0 AT R (12, 0:15)

72 | GLOBAL 0 SEATRT NLP SR 2 R LR Ry (1202, 0:1%)

73 | LNRISE 0 g (0:LINGO HahvE, 1:76, 2:1&, 3:%)

74 | LNBIGM | 100,000 | etttk M &%

75 | LNDLTA | .le-5 | £kMEALi) Delta i2E R %L

76 | BASCTS 0 RHIEA (Basis) # (1142, 0:75)

77 | MAXCTR 2 IR ARRR T SN I, d R IR AR A L

78 | HUMNTM 0 I3 B REAN T A A A AR R i dse N (R

79 | DECOMP 0 A AR (172, 0:1%)

80 | GLBOPT | .le-5 | &JmfmMtsRARFEF RIS IE R 2ZERR

st | ceorr | 1e-s %%ﬁ%%ﬁ‘%ﬁﬁ%ﬁ?ﬁ&%ﬁﬁ%ﬂuﬁﬁé’aﬁiﬁﬁiﬁ%%

82 | GLBVBD le+tll | 2 Jmi UK rh AR 5 1) b5t

83 | GLBUBD 2 2 R B SR AR R TR AR T B AR N Y (0 BT
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AARBMAMT LS 10 PraZEMam LA, 2:
o)

SRy B LSRR P PP 285 1 O AR B 70 B A P ) 23

84 | GLBBRN 5 MG (0: 4aXfve /s 1. REwiE; 2. 2R%E; 3:
R E 4 XS 5 MRS
g5 | clpBYS . A JRy B L SR MR P 3 B VE R A B i ik (0 IR
BE s 10 BAA BRI R
SR £t %EE %‘éu: : LT
%6 | CLBREF ; A R R R e AR B ). (0 ANHEATER

o1 % 20 ;3 mD

§7 LREEH

B 7.1 KRt RE 4l

X2 +y?=2
2X° +X+y?+y=4
FCLINGO AR T -
model :
X 2+y 2=2;
2%x 2+x+y 2+y=4;
end
THEIR A 5 SN
Feasible solution found at iteration: 0
Variable Value
X 0. 4543360
Y 1. 339247

Bl 7.2 WECLFEBE SRS RN AR, AR i T feth
FEAS AR S SAT — Pl ol URIRr 58 AL 55 o MO 42 Sl 2 i Iy ATt 58 e Be 4 AT 145 A 1
55 BT A S I ) v FR) Jpe R AR PR ME e 1) bt D9 RS T AR Sl oy BN AL S5, SRR BefliRE
A TARRE AT R B AT 55, I AR MO 2 R S e o AN M PP e M Rt 2 7

oY

AT (245 I TG S REICATII AL T 502 4555 00 T e

] 82 DX K AR 2 AT 55 (AT AE DL S R AR AR A3 A%, AT 55 (1 70 Pl b ZUIR MO AR 56 K

Ao
XA H br e /MU A . AT 2 SRATRC

© ERUERHESS A REWR AU B — > TAR RN T

@ ZORIEW LS PT AR R

#il A 11 S (A—KD A EE 4 A TR (1—4, FSMIRERITI NE BT

55 BT AE B AN TRl 3 R 3%

(F
M%—*m%—%®<i:'N\\\\
(G
%\\\*m———+(

(H)”//?:/:;50f61
(m———45<i:

)
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£4 | A B C D E F G H 1 J K

If1R] | 45 11 9 50 15 12 12 12 12 8 9

MODEL :
RSP LT AR Y
SETS:
MESESR, AN SE SR TR T
TASK/ ABCDEFGHTI JK/: T;
T Z RIS REES (A DASERCA BETTAA B, 5455
PRED( TASK, TASK)/ A,B B,C C,F C,G FJ GJ
LK D,E EJH E; I HJ I1,J /;
U TAEWEES
STATION/1. . 4/;
TXS( TASK, STATION): X;
DX JRIRAEES TXS —ANgEtE. Wi X (1, K =1, WERRE T /MESH
FRIRL 5 K A TAES 5E
ENDSETS
DATA:
ME%A B C D E F G H I J KMsesusafhitanT;
T= 45 11 9 50 15 12 12 12 12 8 9;
ENDDATA
U OYAES L 15 AN, AR SR AR AR AR 18
VR AMEML TR IR B — A TAER, RIS 2 4R Q;
@FOR( TASK( I): @SUM( STATION( K): X( I, K)) = 1);
DN TN R R AN R B, /6 ) T AR, T 2715
FRT I TAESR I, RIS 2 4R@;
@FOR( PRED( T, J): @SUM( STATION( K): K * X( J, K) = K * X( I, K)) >= 0);
DN TR — AN RS R U, AL 2 [a] 20 A K T2 it 4 8 1 ;
@FOR ( STATION( K) :
@SUM( TXS( I, K): T(I) % X( I, K)) <= CYCTIME) :
U H b R R B/ M B 2R 4
MIN = CYCTIME;
Haw X(1,]) M 0/1 A,
@FOR ( TXS: @BIN( X)) ;

END

LI 45 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
XCA, 4) 0. 000000 0. 000000
X(B, 1) 0. 000000 0. 000000
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X(B, 2) 0. 000000 0. 000000
X(B, 3) 1.000000 11. 00000
X(B, 4 0. 000000 0. 000000
X(C¢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
X(E, 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(CF, 1) 0. 000000 0. 000000
X(F, 2) 0. 000000 0. 000000
X(F, 3) 0. 000000 12. 00000
X(CF, 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
XCH 1) 0. 000000 0. 000000
X(H 2) 0. 000000 0. 000000
X(H 3) 1.000000 12. 00000
X(H 4 0. 000000 0. 000000
XCI, 1) 0. 000000 0. 000000
X(1, 2) 0. 000000 0. 000000
X(C 1, 3) 1.000000 12. 00000
XCI, 4 0. 000000 0. 000000
XCJ, 1 0. 000000 0. 000000
X(CJ, 2) 0. 000000 0. 000000
X(CJ, 3) 0. 000000 8. 000000
XCJ, 4) 1..000000 0. 000000
XCK, 1) 0. 000000 0. 000000
X(CK, 2) 0. 000000 0. 000000
X(CK, 3) 0. 000000 9. 000000
XCK, 4) 1..000000 0. 000000

7.3 ITER RS (XFRHEERIE S, Traveling Salesman Problem)
H—AER G, M 1 A, B 2, 3, -, n &K, HEIRMIET 1. 2
ST 13§ RS A Cij , R N A% SRR R P U ) IX I T, A R B A2 2
] LU 2 Fh 7 VA4 TSP 387 i B EU R A o 3% LA 1 — Fh e S AR A ) 7 v, 2%
W REAME (A — @ 2RI B2k “iE”7 .
ETFRET, I8 0-1 BHAD .
1, KRR TR, Hizj

n 1
D Ci%
HH bR H 2 ff = Kt/ o

SX AT AN W S PR A 20005 A 1) 25 AP
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VIR 1 5 A ZEAT AN BILRE U5 ) BB DI s U 3T 3 e 2 AT AN KA )
T RADIIR T T T R P A2 TR 3 ) ST A A A A

inj =1 i=12--,n
j=1

ixij =1,  j=12--n

i=1
BIMBAG 2] T AR, e N RIR IO B H L E AN X T TSP
KULIEATEY, XDGEREZA . Bl

3 6

SN

2

DL BIAS SR, S B D (MR, A LERA TR

ERL, AT LR AR — P E JEUTRY 1 BRI 76 43 160 240 4 o LI 7 2 8 i 7 o
sps i Ui (V=20 300 1) gy b e A4 2 B SR (BRI 7
GAR P R ) BLE BRI TR 2 4

Uy —u; +nx; <n-1, Zsi;tjgno

o T WL TR 4 AT TR, AT (1D AT 4 38 [ B e R 2 124
FOAAF: (2) A A A A A

B (D, FRIF:. RS T, g s A T, T4 % /b
FEAE— A TIE AR A3 1. ez Ty e )

u, —u, +n<n-1

u, —u, +ns<n-1

121

u, —u +n<n-1
S k AT, A
n<n-1, 5!
RN IER, ik (1D 13k, _
FHREW (2, RS, e aem L el ey
Ui = S § A, mﬁ@@ﬁml N=2},
pgg, U TU SN2 2SN E TSN e S0 e A R A
(i) Ji[a] i
u —u +n=n-1<n-1

u, —u, +n=n-1<n-1

u  —u +n=n-1<n-1
QDR | SSUYEI N Eishv]
u —u;<n-2<n-1, r=32--n-2 je{2,3 -, np-{i,, i}
{ —u;<n-2<n-1 je{2,3,---,n}-{i,}
Mifighie (2) fHIE.
XFEIRATIE TSP B AU 17— MR A B AR 7]

u.

Ih-1
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n
min z= > c¢;X;
=
i)

sit. X: =1, j=12,---,n

X..:l’ i=1,2’...,n

U —u;+nx; <n-1 2<i=z j<n
x; =0,1, Lj=L2--n
u, >0, i=2,3--,n

BAR, MR T 30) I, R AR MR B A AR, AT
SRR SRR S, TSP CURAE I NP S WIS, AT B2 Sk I 8 v,
T NBURE R, FoAT R AN TR MR M R 1) B 7 23 St 2 o

TSP AN TEE LA, [ T4 BN FIAL, ¥ % Hos B UE I R F AR AL 1)
W AT #Ak kTSP, 501 -

M 1 L AL T n AR (RS, XM A T 25 BT 7E L
LT AR RI TS RIS A MR RED. f F T T2, T2
VL AU T AR T kL) o SRR TAL MR TR S, 2y
BRI T SR T3 S ks, e Stk S O % D g S
b ) kg Ty PiL iR, I AR 0, TR A 0, AN
So, {0, 1, 2, =y n}HIANEESe 1 SERX T BRI T, I E R,
S T T 5 3 R A B . ,

Z(J:(Cin(i) + p/r(i)) = Z(;Cin(i) "‘Z;, P;-
1= 1= ]=

n
2P
BT 0 AL MBI TR 7 TSP
VAT 5 5% 0 n) S
model :
sets:
city / 1.. 5/: u;
link ( city, city):
dist, | FHBHERE;
X3
endsets
n = @size( city);
data:  IEEEHRE, EHFATEERERTFRT;
dist = @qgrand(1); 'BENL7AE, X 5RO UR B U1 n) A8 50 g ;
enddata
SR INESAE
min = @sum( link: dist * x);

@FOR( city( K):
VREAIR T K
@sum( city( I)| T #ne# K: x( I, K)) = 1;
VES T K
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@sum( city( J)| J #ne#t K: x( K, J)) = 1;
)

PERTEAS H L7
@for (city(I) |1 #gt# 1:
@for( city( J)| JH#gt#l #and# 1 #ne# J:
u(I)-u(J)+n*x (I, J) <=n-1) ;
)

VRRAG u Y Bl LA Y R S, ARUE BTN BRI T EASHE B4 TSP 0] G5 e AT e
@for (city(I) | I #gt# 1: u(l)<=n-2 );

PE X O 0\1 AR+

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

end
TR 5 SRR -
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
U( 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
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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

7.4 B s N A P0=1 20 N) g e o AP e o — g P
55— PipgE gy G g, o Pos Pivemammess, moma G T, e
Ci =0Q=<T<N) yece pooepm Pr, g Promm sl PN i s, s 201020
IRk, FpER i P g, e A Pioishm s, A4 P
5, s O e g P, ks P, e . BRI A REMEH
B e

a3 T gty Ptk s e PN o s b, o AR AL 0 vy

fi)=mine, + (i)} =12 N-1

f(N)=0
XA —ANREOT R, B LINGO T] AT (R v .
! B L )
model :
data:
n=10;
enddata
sets:
cities/1..n/: F; 110 Nl
roads (cities, cities)/
1,2 1,3
2,4 2,5 2,6
3,4 3,5 3,6
4,7 4,8
57 5,8 59
6,8 6,9
7,10
8, 10
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9,10
/. D, P;
endsets
data:

— =3 = U1 O O
—
—

[
N U1 00O~ W o

9;
enddata

F(n)=0;

@for (cities(i) | i #1t# n:
F(i)=@min (roads (i, j): D(, j)+F(5));

)

VAR, AR P>, ) =1, WAl 1 B n IERREEARIS P2 1 —> §, BUEiAL.
B, FRATT A AT U7 A6 1 o R R R AR

@for (roads (i, j) :
P(i, j)=@if (F(i) #eqtt D(, j)+F(§),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

FCT) 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
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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

Bl 7.5 BRY EF=NZERFZH (CMCM2003B)

Ak TV 5 T SR Y —, R R ARk Tl 3 ORI S . VF 2 DAL AR
B RFERM, AR B N A (LR RIS %, Ak HE R (LR
PR Bk sE . R IR YE 4% T FE 36 S 80 8 KR 2 B A M 1 BT 45

T R AT AR SR AR, AEHERR o — AN, AN O BB AR 2k o B
BFRN B RS A . — Ok, P BAE T 25% 0T A, BN EA . B
BEHR T B R, LU I Pk A i (RN SR #0628 DAY . AN & 2 Rk 2
B G, TR AR ) 5 4l

ENSE R UL R RS SO AT B A 0 AR 2 AN B (UL BRI A
EVERIAATR e, RN ST 5 I R . MR R KU 1 £ B R L
GO, R A S i (I BEERH T 29, 5% E 1%, Bk
SR PR PR SR RE SN, BRI RE AR (8 /NI P S BRI AT . K
TH, AU, HAYRRA A R EIZER T 3 4.

PR o 154 1, P 28 KON ek, ARG
FEIT 1 WSS . RANHL IR T BN AEAE 24 2 1 AU RS B, e ANV S TR T AR IR A
KWKo RS I TRE R 1 B R M AU, 0L e I R 1 R 2R 422 45 1
5o FP A A S I I W 05 S P A LR RS . R AR AR IR il I

FEAN 7 B B A O B L I 5 60 M R 450, AL EM %, KRB
S ) EEL 2 TN 11

— ANPER I T RN %05 AR 28 B LG A, 4 BIZEmes by [y H3h L
FA, N BILE MR 2 1 12 2o D VR (IR BELEH 22 55000, S I 1) 5 O 1) 8 AR
T UAHER T RITER, SRt % 4 e 2 110 ZE i R e HERI ] ) o — AN AR IR BEE R 7ER
SRS IR PR (R BER, T ANE IR R 1% % B T 4 S

L MOER (AR B, N HaEA R, NS mRAE

2. FI AT ZERE R, BRI CAf R RS T, BaiE
MR .

TR G 4 S50 3 0 ST R R, It — AN P R I B S o A TR 1
SeA], 4t ELRIG AR PRI A RS B B A R e

TR GTARL 104, HA 54, WETET &, K4 20 f. KH S —ANPERIT> R
PR A 12 T, 1283 113y, BIRE 1. 3 Jymli, A 1.9 Jiili, 35 1.3
Jing,

SERLRVE S AR IR, SRR A 2 I R (A D R
B 1 YL 2 | B3 | B4 | A5 | BE6 | LT | LS | BHAL9 | B 10
WA 5. 26 5.19 4. 21 4. 00 2.95 2. 74 2. 46 1.90 0. 64 1. 27
7N 1.90 0.99 1.90 1.13 1. 27 2.25 1. 48 2.04 3.09 3.51
bep?] 5.89 5.61 5.61 4. 56 3.51 3.65 2. 46 2. 46 1. 06 0.57
HATIE 0.64 1.76 1. 27 1. 83 2.74 2.60 4. 21 3.72 5.05 6. 10
81537 11 4.42 3. 86 3.72 3.16 2.25 2.81 0.78 1.62 1.27 0.50

B A A EoE O ) AR A 1P B B s 3R

Bl | B2 | B3 | A4 | A s | B e | BT | B8 | 9 | B 10

s | 0. 95| 1. 05 1. 00| 1. 05| 1. 10| 1. 25| 1. 05| 1. 30| 1. 35| 1. 25
Haw | 1. 25 1. 10| 1. 35| 1. 05| 1. 15| 1. 35| 1. 05| 1. 15| 1. 35| 1. 25
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‘ Yty i ‘ 30% | 28% 29% 32% 31% 33% 32% 31% 33% 31%
E T T T T T
C>i§¥§ﬁ%
5 5 -
*g o B
*3
4 _
*, *9
+q
T £
3 - -
*10
L *
2F 7 -
iRt 1T
1| CfElkE _ .
(22 S o S
o FTARES
D 1 1 1 1 1
o 2 4 =} a 10 12
F--FAE SRR TE E
model :
title CUMCM-2003B-01;
sets:
cai / 1..10 /:crate, cnum, cy, ck, flag:
xie / 1 .. 5 /:xsubject, xnum;
link ( xie, cai ):distance, lsubject, number, che, b;
endsets
data:
crate=30 28 29 32 31 33 32 31 33 31;
xsubject= 1.2 1.3 1.3 1.9 1.3 ;
distance= 5.26 5.19 4.21 4.00 2.95 2.74 2.46 1.90 0.64 1.27
1.90 0.99 1.90 1.13 1.27 2.25 1.48 2.04 3.09 3.51
5.89 5.61 5.61 4.56 3.51 3.65 2.46 2.46 1.06 0.57
0.64 1.76 1.27 1.83 2.74 2.60 4.21 3.72 5.05 6. 10
4.42 3.86 3.72 3.16 2.25 2.81 0.78 1.62 1.27 0.50;
cy = 1.251.10 1.35 1.05 1.15 1.35 1.05 1.15 1.35 1.25;
ck =0.951.05 1.00 1.05 1.10 1.25 1.05 1.30 1.35 1.25;
enddata
VH bR

min=@sum( cai (i):
@sum ( xie (j):
number (j, i)*154*distance (j,i)));

Imax =@sum(1link (i, j) :number (i, j));

Imax=xnum (3)+xnum (4)+xnum (1)+xnum (2)+xnum(5) ;

'min=@sum( cai (i):

! @sum ( xie (j):

! number (j, i)*154*distance (j,1)));
'xnum (1) +xnum (2) +xnum(5)=340;

'xnum (1) +xnum (2)+xnum(5)=341;

Ixnum (3)=160;
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'xnum (4)=160;

VRER 4k L nT LLIS AT IIREL

@for (link (i, j):

b (i, j)=@floor ((8%60- (@floor ((distance (i, j) /28+60%2+3+5) /5)-1)*5) / (distance (i, j) /28%
60%2+3+5))) ;

b (i, j)=@floor (8%60/ (distance (i, j) /28%60%2+3+5))) :

't (i, j)=@floor ((distance (i, j) /28%60%2+3+5) /5) ;
'b(i, j)=@f1oor ((8%60- (@f loor ((distance (i, j) /28%60%2+3+5) /5))*5) / (distance (i, j) /28%6
0%2+3+5))) ;
VR — 2 B 28 F IR K R ZE R V5
@for ( link (i, j):
Isubject (i, j)=(@floor ((distance (i, j) /28%60%2+3+5) /5))*b (i, j)) ;
SN AL ) S i
@for (cai(j):
cnum (j) =@sum (xie (i) :number (i, j))) ;
DB AN B A R
@for (xie(i):
xnum (i) =@sum (cai (j) :number (i, j)));
VE SR LI
@for (link (i, j):
number (i, j) <=lsubject (i, j)) ;
HLA"RE IR
@for (cai (j) :
cnum(j) <= flag(j)*8%60/5 );

VP HEZ) R ——— added by Xie Jinxing, 2003-09-07;
@sum(cai (j): flag(j) ) <=T7;
VEI R RE DA

@for (xie (i):
xnum (i) <=8+%20) ;

K A=A
@for (cai (i): number (1, i) +number (2, i) +number (5, i) <=ck (i) *10000/154) :
@for (cai (i): number (3, i) +number (4, i) <=cy (i) *10000/154) ;

PR EAT LR
@for (xie (i):

xnum (i) >= xsubject (i)*10000/154) ;
VRS ELR
@sum(cai (j):

number (1, j)*(crate(j)—30.5) )<=0;
@sum(cai (j):

number (2, j)*(crate(j)—30.5) )<=0;
@sum(cai (j):

number (5, j)*(crate(j)—30.5) )<=0;
@sum(cai (j):

number (1, j)*(crate(j)—28.5) )>=0;
@sum(cai (j):

number (2, j)*(crate(j)—28.5) )>=0;
@sum(cai (j):

number (5, j)*(crate(j)—28.5) )>=0;
DT ZEA BAR o T
@for (link (i, j):

che (i, j)=number (i, j)/b(i, j));

VAN R T S R A
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hehe=@sum (link (i, j): che (i, j));
EES AL

@for (link (i, j): @gin(number (i, j)));
@for (cai (j): @in(flag (j)));

VAR LI

hehe<=20;

cenum=@sum(cai (j): cnum(j) );

end

7.6 B/MEREM (Minimal Spanning Tree, MST) o

SR e/ A OB ) 7 v BARAR 22, (HE A LINGO 2 37 AH B (1 B RIS 20 2 — Bl (1)
Z2ko OO T AL BEARRRER MST ) R 5 . FRATEZES2% 73 [7].

TEEIE T, FRICRE P i E— A E G, BRELS K G AT IR A I G
(A AR o A RSORS00 BRI R A 12 A B TR A o T P G PRI AS e /N PR A2 SR Ol 6T G
1) F52 /N R

VI 22 S0 1n) /8 0T CAUE 45 8 e /N AR B o o, Al E AR — e A IR A0 TN Rl
Kes WR] B T8 TR 280K 7 AN HL DX B K s W] A BT K JRg A YR R A E M 1) - M
BUEE 7 i e IS B G <N 1 D S T T A PR (e R ER 18

J s BRI RS A W RIFE NN R RIS 2, SN 2 R R B B s o AR
HAT TR S K B N R T &

K TAE TV ENRAE, REWFE: (1) 3558 VI R
(2) PN R A e Iy, e AT s 2 R M

CBERIIED -
MST FRJ ORI AL AT

B 7.7 HBCAE (F8YRAE, Assignment Problem)

EAEANE n AN ANAMBC n 0T AR DUIRAS A S5 i s ROR B Tl 55 1 A NSE et § 1T AE
T O TR AN TR, HETRARSER I TR, DU R A T
oSN EIDSE - % R TE - WP
min > > cx;

il j-1
s.t.

BAR, BT AR s ) AR RIS DL o DRE R ) R AR B A n AR n AN )
A, REANIEAT LSRR TSR, TARNEAT 1 SR TR . AR, 3 ) Sk
JUR) LM 0 REE 0 B 1. AR, SRR, e S A b SO DR B B )
B0 s 1, St 0 B 1o W RACASIE 17 e il L, PHIIEMT, R FiE ] — K
ORI AR ARG AR, 0 I IR AT A Dy e MR 1) R SR A, RV AR AR W]
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M. A, 45 100 ASMRE 100 0 L AR5 SEFTAHIOBILELET 10000 Mg fE . i, skl
e T . w2 O(0) (b 7R B 2 A7 46, 02 1 Kubu (1955)
SR,

model :
TATN, TATTAER 2R IR
sets:
workers/wl..w7/;
jobs/jl..3j7/;
links (workers, jobs) : cost, volume;
endsets
SR INESAE
min—@sum(links cost*volume) ;
AT NG TAE;
@for(workers(l).
@sum (jobs (J) : volume (I, J))=1;
) :
Mty TAER B — TN,
@for (jobs (J) :
@sum (workers (I) : volume (T, 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
7 6 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 RN
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
VOLUME ( W3, J1) 0. 000000 5. 000000
VOLUME ( W3, J2) 0. 000000 2. 000000
VOLUME ( W3, J3) 0. 000000 0. 000000
VOLUME ( W3, J4) 0. 000000 8. 000000
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VOLUME ( W3, J5)
VOLUME ( W3, J6)
VOLUME ( W3, J7)
VOLUME ( W4, J1)
VOLUME ( W4, J2)
VOLUME ( W4, J3)
VOLUME ( W4, J4)
VOLUME ( W4, J5)
VOLUME ( W4, J6)
VOLUME ( W4, J7)
VOLUME ( W5, J1)
VOLUME ( W5, J2)
VOLUME ( W5, J3)
VOLUME ( W5, J4)
VOLUME ( W5, J5)
VOLUME ( W5, J6)
VOLUME ( W5, J7)
VOLUME ( W6, J1)
VOLUME ( W6, J2)
VOLUME ( W6, J3)
VOLUME ( W6, J4)
VOLUME ( W6, J5)
VOLUME ( W6, J6)
VOLUME ( W6, J7)
VOLUME ( W7, J1)
VOLUME ( W7, J2)
VOLUME ( W7, J3)
VOLUME ( W7, J4)
VOLUME ( W7, J5)
VOLUME ( W7, J6)
VOLUME ( W7, J7)

7.8 ZAEERE (Quadratic Assignment Problem)
XA A T FRUR 1) /L — AP HE) o B DA AR IR 1) U5 A e k) n) it

. 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

O OO OO OO DO OH OO O ODODDODDODOHHOHOOOO O —O o

TR ) S A ORI R, AR IR SR A

5 mE—F, kAR EE SNBSS Sy TAH XK. SHT SHMFZHEM
JuE, VMEIABIEE—HbR. XE ML S B0 S MR LR DI Blgh T
HEEEZ SI— ik, ArgIA 0-1 &

f—JEHE: TR ITHR

_{L (S ATEE) AR (T A%
ij =

0, Hu

PRI 73 PE i REUAT [) ) 20 R AR 40t BAE AN %A
dx;=1 i=12--n
j=1

n

> x;=1 j=12--n

i=1

. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
10. 00000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

O © O v v = O WO = ODNO O Ok W Ol © kOl

Ol W O O© O O N O

[EXE RN (]

(R A B B A B BT T 0 2. TR AR Bk e OO, SURR R e (S
HgEE) AR T (T AeE) mEEK s AeE sl A
) pieEdm. B, e e %e =1 s % Ty, mamix
WAL, TR AR 0-1 2SR — kR
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i=1 j=1 k=1

s e 7o O gt 2o o 9 s muekeob s ©
H2A SRR, RS F PN T A7 AL

FISEAH S AN n AT A, TR A n AT A . AR R T
RS AN T, R T2 LA B R B B . BRBEGR T (D R T2
BRI RG (2 B T e FAN T2 I B 5

AR, AT IR S TR, BB S T SR K. Oy, AT
J TR AR TR TR B . AR, SRR 1 TS k
7 IR BB AR, S0 b 5 A | 2 e R AR
5 5 A 2 BB AT ). WU 1R K AN 5 AR I T
it G = i et DR R BT RTIE 13 F AR EOR R

N

w =ty S

B 7.9 17 4 LFAYE] KA SN =AM BUiiR: 2w EREE R A 20 F Jodk
N EFBYIL, AR EE LS, KRS, Jf A SSVFEBL (RIZE R
i — AN B 4 £ W2 IBUF & —FERD . T 4 228 SR, LA AL =
By ik AR, R s CRRz: 20 B:

PR | EEEW | @M
[F] ¢ 13 15 20
[F%: & 10 20 18
[F] 272 7N 20 16 10
[F2% T 8 10 15

X4 B

A AT 4 8 i 58

PUG—HE BT A A o e IAERS ]S B 8:00, I A AT 55 FAnT I i 25 T 23 w2 Gt r R

LER N 1)

AR U — AN HESIHE Y [ X T BefoA N T 3 T8 A R, Bt Bixt T
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LINGO #f#

sets:
students; AL = B AL ;
phases; !B

sp (students, phases) : t, x;
ss(students, students) | &1 H#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); |74,
np=@size (phases) ; !FIBAL;

LEAAN 22 A RN TR) 58 J5 P 21
@for(sp(I,]) | J #LT# np:
x(I, D+t (1, D <=x1, J+1)
)
L AR TA) IR TR 58 o I R AN AR R
@for (ss(I,K) :
@for (phases (J) :
x (I, )+t (I, J) —x (K, J) <=200%y (I, K) ;
x (K, D+t (K, J)—x (I, J) <=200% (1-y (1, K) ) ;
)
)
' HAREREL
min=TMAX;
@for (students(I) :
x (I, 3) +t (I, 3) <=TMAX
)
HEY 2 X 0-1 AR
@for (ss: @bin(y));
end
TR 45 N
Global optimal solution found at iteration:
Objective value:

Variable Value
NS 4.000000

NP 3. 000000

TMAX 84. 00000
X(s1, P1) 8. 000000
X( S1, P2) 21. 00000
X( S1, P3) 36. 00000
X( s2, P1) 21. 00000
X( S2, P2) 36. 00000
X( S2, P3) 56. 00000
X( S3, P1) 31. 00000
X( S3, P2) 56. 00000
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898
84. 00000

Reduced Cost

0.
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

O O OO OO OO OO

000000



LINGO #f#

X( S3,
X( S4,
X( $4,
X( $4,
Y( S1,
Y( S1,
Y( S1,
Y( S2,
Y( S2,
Y( S3,

P3)
P1)
P2)
P3)
S2)
S3)
S4)
S3)
S4)
S4)

74. 00000
0. 000000
8.000000
18. 00000
0. 000000
0. 000000
1.000000
0. 000000
1.000000
1.000000
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0. 000000
1.000000
0. 000000
0. 000000
-200. 0000
0. 000000
200. 0000
-200. 0000
0. 000000
0. 000000



