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§1 LINGO 4 & i1

LINGO S JHARRAFLAE AR A YA K 155 5 TR LINGO W& T Ffsdiar
IR, AT LA AT AR KRR, AT LINGO R SR g ml pes
RIFFE M ER

§1 LINGO RiEAIT]

MARLE windows FFFURIZAT LINGO REHT, 1332 R —ANH 1
2 LIRGO — LIRGO Nodel — LINGO1
File Edit LIHG] Windew Help

D|cs||@| ||| =

: LINGO Nodel — LIRGO1

Beady .- .-_ |HIM !_ |-_ I-:.:"':

SNERFMERGE O, B8 THERAGSM T AL, WEFHNE SO EE
EWIZ Fo EXRNIIFREA LINGO Model - LINGOL 1% I14& LINGO f#yERIAf
UGS, RN R AR AR AR 1% 5 I A s N T2 P AN 1
Bl 1.1 Qi £E LINGO AR Ag i (1) LP i i -
min  2x, +3X,
st.
X, + X, 3 350
X, 3 100
2%, + X, £ 600
X, X, 2 0

FERERL T L A\ 4 AR
min=2*x1+3*x2;

x1+x2>=350;

x1>=100;

2*x1+x2<=600;

R Ak TR R 1) Ep
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Bl 1.2 {71 LINGO #AFVIEE 6 A s 8 NG M/ S A& i o 7 i FpLA3
B r K.

L
B: B, Bs B Bs Bs B, Bs | /H
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
e 35 37 22 32 41 32 43 38
8 LINGO A4, ikl an F

nodel :

L6 K mi 8IS ATz i i

sets:

war ehouses/ whl. . wh6/: capacity;
vendors/vl..v8/: denand;
I i nks(war ehouses, vendors): cost, vol une;
endset s
NER NS
m n=@un(!inks: cost*vol une);
D sRZ4R;
@ or (vendors(J):
@umwar ehouses(1): volume(l,J))=demand(J));
LR
@ or (war ehouses(1):
@un(vendors(J): volune(l,J))<=capacity(l));

X A

dat a:
capaci ty=60 55 51 43 41 52;
demand=35 37 22 32 41 32 43 38;
cost=6 26 74295
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49538582
52197433
76739271
23957265
55228143
enddat a
end
R Ak TR Bt B Ep

AT RERS AL FHLINGOM iR T BE, A5 26 2 >J .

§2 LINGO HhpyEE

RSB ) R BRI, R B S e AR KX 5, Lhtn ), W2k
BREAR . ACE T RME TAF4E . LINGO VAU RN R G R (sets).
— HAUW G RAAEE,  HUAT LUM TR R ds K R BE (R A% LINGO ik 35 1A%

BUETRAN TR A AT B 5, JF ARV LR R . 225e AR a8, IR
R TR EOR AR I 5 AR 27— N IEAS R LA

2.1 At4AERE

T LINGO ML S INIEAl, SRy Bvh- oAy AR, B T4E, fiE
g AN KL RIIR A AR — RIS, i m] AR s
i TR R TR

2.2 taRE

Bk —TAHIBE R %, XSSP R R . — MERTREZ — R 10
RHEEUR . BB TR — AN E A5 A RIBRHIE,  BA I LR AR R
AR BT LAES e, AT LR RN, AT LINGO Kff. i, 75
BT I REAN T ST AT — AR S s R AR R R 2T AT — AN AR ) JE
Ji BB R RRA i A AT LA —ANHK @, AT DU — AN Hm 55

LINGO A PRI (4. IR (primitive set) FIiRAE & (derived set).

— ARG HE S FH— SR S AR (6 S AL

— MRS R A A Ak E X, Wi, SRk e
CAETEMEE .

2.3 BREREES
B LINGO BRI —AN AT A5 . (E LINGO BEAL b i 42 A, A2
Wy E X B LS “sets:” FFHA, LL “endsets” 4. —ANEEAA]
DA Ay, B AR Sy, s 2 AER . — AR T LUSCE T
7
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BT AT T7, AE R — N SRS RPEAE R 2y R rh gl 5 | ) 22w b e SC T EATT.

2.3.1 EXIRIHE

TS AN RIREE, TR ]

- AT

o« Ak, BRI
o« ARk, BER O JE T

&SN RIRAE, R IR

setname[/member_list/][:attribute_list];

e 7 Ao igaat R E . FIE, AN EEE .

Setname s VRIEFERIRARICHE M 47, Sl FAT RGN AT B . 8R40 20 bk
FrEbrtEdr A CAh T AR R RIZR (O hE s fr, Ha b T8 (A2,
TRIZ. BFhAa%E 0, 1, -+, 9O AN KEAREL 32 MEFIFERE, H
AT RN,

VERR: XA P[RR HH T4 03 R g 5 A Y i

Member_list 2 fEp A B3 . AR M OURAESE E Xy, TR0 EA TR X
I B HN B A T e R B RN E X, T AT RAAE B P 4
o35 LEAT.

@© HEAXDGIRN, BAHREA AN DR LS, ) s sl
ST, SCVRREAEH] .

Bl 2.1 ATLLE X — 44 students MR 464, & HATHG John, Jill. Rose

Al Mike, J&VEAT sex Ml age:
sets:

students/John Jill, Rose MKke/: sex, age;
endset s
@ BB oI, AP IR . PR A
setname/memberl. .memberN/[: attribute_list];
X[ memberl JEAEMIEE — AN 4, memberN A EEEK — MR 4. LINGO ¥ H
)7 AL R TR B 44 o LINGO 4252 —SURG e IR 1 il i A4 FIR i 1 44, FH T8t
— ORI . FIRT

B A 218 A% 5 7~ JIT 7 AR B
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 | Oct2001,Nov2001,Dec2001,Jan2002

@ ARG E X, TR IR ER S ke X
Bl 2.2



§2 LINGO ¥ ¢ £
S
set s:
st udent s: sex, age;
endset s
U s
dat a:
st udent s, sex, age= John 1 16
Jill 0 14
Rose 0 17
M ke 1 13;
enddat a
R LRI S (V), KEHS () Kot nffEZ1T,
TRy Hog T —AME students, JFRFEERL . EEHEHIT D9 T e pk b
John. Jill. Rose il Mike, FXJJE: sex Al age 4325 H T 18
SR T AT A AR bR AL, IR DI N 1 FFHIRIELETHEL . {1 attribute_
list o] LU 8 — AN ERE AN I JE I, 8 Itk ) A 20 H I 5 R T .
APDAEAR . S R AR BRI C 1 F R IS M AR EAN R L. W
e —— il
B <= SiHARTIE
HEt —— SRSy
LINGO W B HEEAGE 52— PR PG5, e T AR IR I S H 5 rh ) — 2 )
A, ARG THERN T LINGO sKAgdsskif. DAk, SRBYEME— BRI b e,
AFTREFF . 76 LINGO ™, HAT7EHNSaERS & th (4 J& A8 A LAS i) SRt vh )
Wik XERMHATIE, VIS 2Z LINGO KFAIMITTEE, FHAZRAR M) S
I o
2.3.2 ENYRELE
N T X ANIRESE, DI
S A2
- REMHT
< Wk, BER
o« Ak, BER O JE T
AR I E L ANRAE S
setname(parent_set_list)[/member_list/][:attribute_list];
setname J24EK 4 F. parent_set_list /2 XINEEMFIE, AN B E
SEEIT. WRBAE RS, A4 LINGO & HBhoIHE QLM R HTE A &N
IRAEEEII 0T o IRAZER I ACERBE W] LU S5 ah &, thm) DL H e IR A 4R
i 2.3
set s:
product/A B/;
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machi ne/ M N/ ;
week/ 1..2/;
al | owed( pr oduct, machi ne, week) : x;
endset s
LINGO A= jlt T =AM A A5 35 \AL1E A al lowed £ i1 AR WIT
ETAS) 4
1 (A M,D)
2 (A M,2)
3 (AN,D
4 (A,N,2)
5 (B,M,D)
6 (B,M,2)
7 (B,N,1D)
8 (B,N,2)

F G H R WIS, YR AEAR B OT AR O3 T AT (R 25 A A, SRR IR IR A B 1k
ARBE. WRRBIIRAZER R, A8 R SCHE R 0 I A5 R 51— A
T, XHERIRAEEBCHBIREE . [FIRLAEE R, YRAZEE BT 75 W]t ] DU 2
P oro — MIRAELKM R ATIRA WA B ORAZTY); @UCE KA BT
s RO, BT 5 P A S AR IRAER T R, JF H 2
(R A B3 6 T A e AT AT 1, X AR AR B AR Bl D

al | owed( pr oduct, machi ne, week) /A M1,A N 2,B N 1/;
WERFFEAE AN K Mg, Ba BB IR, EE2r 2 Minsk
10 5 DA S A — 2L A AR AR A AH X 3 o FRATT AT DA X S B A A AR L DB
1 LINGO A= IR A= 28 1) ol 53 IS A 38 A 25 AP DA AR PR 1l 70 DA 2 B v il et

il 2.4

sets:
Ve gl Mm@ tEsex, 1R 51, OFon&ctk; FitiEthage.
student s/ John, Ji | | , Rose, M ke/ : sex, age;

VIS B B R A AR @M Ef riend, [0, 1] Z 1A%,

i nknf (students, students)|sex(&l) #eq# 1 #and# sex(&2) #eq# O:
friend;

VI s AR A AR AR K TR0, BIAE;

['inknf2(linknf) | friend(&1, &) #ge# 0.5 : Xx;

endset s
dat a:
sex,age = 1 16
0 14
0 17
0 13;

10



§2 LINGO ¢4 £

friend = 0.3 0.5 0.6;
enddat a

e () Skbmid— A B IB SR 1 AR . #eqit i RIS ST, HIDR AT
B “HHEET, WS% S 4. &1 WERIRAEERE 1 ANRAEN R, SO
BRI A R &2 AT EVEIRAERME 2 NEMSERNER G|, E R IZ IR IR
I L &3, &4, woeeee o DAESRAE . VR RIRAEE B A S AR AL 4R A,
WA LIPS R IR SR e A T HT I B e 2 i s an g, HOBUF IR FEEAAE, JfH.
IRAAE A IR BEZOIRAAE B 8RRk BRIk, IRAEERIR T INHUE e & 5 R AL 2k
MIAE, RO IUE 2 M A6 S0 3 24 Hi IR AE 46 T A B T S A

SRR UE, LINGO nJ iR A U MRS  JUaa R FIIR AR 4R

FE—MER T, AR AN B, ABEFF AR 2 BN AL o) o IR AR T
L ER 3 B AR B B W Rl ok e o M BB B0 i, TR A&
BB . BT 5005 30, AR AR IR DA 9 36 R N B B RR
B s THE] R U FH LINGO =2

7, JRAEE R e AR B . XSS N iZIRAE IR E (R
FERHEIIRES) . —NIREETE T UUERHN, B UeRE . MsEasT
AR AT (AT RHEACON SRR -RRIRBD . s EL S TAEME R
IRFER — AN T4, AlE Rk 2 5 B AR 7 G i e A X b oy 2k e Lo BB
BT AT BN BB R SR B 5 o 5 R o i o ¥ 3 o Aof P R 8 A B3 0 20
T TR A A DB 2 4 A 0 o i R R AR TR i R o AN TRIEE R (R R L R KL

EXFF

LINGO 4257

11
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§3 REMEERRS GRS

TEAC SRR R I, TR N ERFRIR— e Rl 2 JF HAE LINGO sRAFEIIY 2 1 b 4R
(e E PSR e (. A, LINGO 24 FH P S04 TP ANl i 70 i AN B 1l b RS AA 1)
HAEERSr (Data Section) FARFALH W EVIMHEMFEEERS (Init Section).

3.1 IREHBEABS

3.1.1 HIMAAT]

B 23 PR A T BT ARDOS i 11 3 RS O B AR AT R . WRAR, SRR ) 4
PPORAE S0 4 TR AR

BB LOCH - “data:” JFR, BLRHEY “enddata” 4R, fEIXHL, WL
fRE R R JENE . HAEREWm T

object_list = value_list;

&5 (object_list) W EfEEMENES . ERELENANESL, HEYS
BTSRRI . — AN BANh R 2 H —ANMES, B TUAEES . RN %4
2 EEA, AR RN RIIPH AN EH, BANER
A BT (0 8 1k IR S B A R 1A

A (value_list) BLEZHCL X RANT IR GIAAE, FE S Bs g BRIt
TR B A )N O i A TR O N & R IR
3.1
sets:

setl/A B, C: XY,
endset s
dat a:

xX=1, 2, 3;

Y=4, 5, 6;
enddat a

R4 setl g T PN EME X RTY. X =AMES 1 2 f13, Y I =AME 4.
5 M6, WAERAW NI TFHMEAEIERR (data statement) SEILEFEIITNRE.
3.2

sets:
setl/A B, C: XY,
endset s
dat a:
X, Y=1 4
25
3 6;
enddat a
FRXAI T, TRESINA X PR T 1. 4 81 2 =AM, B e 2 EdE s+
=S, MIEMRESE 1. 2 1 3. RBNRIIAE n DX, LINGO 724X G457
12



I, OB n DARRIE 1 ARIVEKK I EEAES T ET n AXER, KI5 n

RSB 2 DRGIEMIR I BEEUES P FEIEE 1 0 DG, oo , LAHERAHES
IR [ Py A5 B —— JR VAR 52 B A —— i A Bl 3 7y, IXRT RE A2 de ML
FENNEAEITE DA WS
3.1.2 3%

TEBAE R AT LU e e — R BT R (scalar variables). /My AsH7E
Ao went, e 8. &0, BB IR Z 8.5%E N — NS4, wh
AT R — A A — D RRME A S5
%l 3.3
dat a:

interest rate = .085;
enddat a
WA AN $R € 2 NS
Bl 3.4
dat a:
interest_rate,inflation_rate = .085 .03;
enddat a

3.1.3 SERT¥IEALHE

PEFLEAE L, ) TS oh (R S SR AN e (. B AR h Ay — Nl T K
RINSE, BAVELE 2%% 6% H PN, SR RESR AR, RS (1) 25 0
BRI OB 2 A0 . A XM SO ) SRR EHELEE (what if analysis).
LINGO A3 —AMRFAIE ] J7 (S b Al 23X A 5

AL I AN — AN (2,
3.5
dat a:
interest rate,inflation_rate = .085 ?;
enddat a
B — YR ARIER T, LINGO #B4x#E7R S % inflation_rate 4\ —Mi . 7& WINDOWS
BAERGT, KBS — A2 1 0 1 AE

LINGO Euntime Input

Flease input a walue for:

IHFLATION_RATE

0
|

FLARI N —ME R OK #28,  LINGO st 4t A MR 4 inflation_rate, &
Jr ARBER AR

13
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bR T S HZ A, AT LS NS B, (HAS SRV SE R NS A 44
3.1.4 eI —ME
AT CALERCE 75 WA I A A SN — AMESR AT 1 5 iz d PR e o —AME. &
A f
% 3.6

sets:
days /MO TU, VIE, TH, FR, SA, SU : needs;
endset s
dat a:
needs = 20;
enddat a
LINGO ] 20 455 days ££ (M B G111 needs J& 1 o % T2 /N B YEIIE T, W),
Bl 3.7

sets:
days /MO, TU, VEE, TH, FR, SA, SU : needs, cost ;
endset s
dat a:
needs cost = 20 100;
enddat a

3.1.5 HIEML KRB ME
A I AR — AN RIS 23 B (R A SR P FR e A, Tk AR i 02 )i B P DR
AREN, DMELE LINGO Zeski et i . 7ot /4 W b s AP A )02 5 4R
A BRI (R 16 03 ) JE A AR e PRANIE 5 (8] AT LAAT 54 o
3.8
sets:
years/1..5/: capacity;
endset s
dat a:
capacity = , 34, 20,,;
enddat a
J& 1 capacity 155 2 SRS 3 M4 14 34 120, HLA(RIAAI.

3.2 HEERHIEER S
WILATB 73 LINGO $EALM) 7 — NAIE# sy o AEWILAE >, AT LU A #0487 AR
(initialization statement), FIUELHE 5 (K5 75 BHAH ] o X 52 B [l il 1 e 5
I, WILAT o FEA B RRE I VER,  ERIGR S NI LINGO RfE#s 4
YEWIUA BRI AU AR ARG o RECE 3800 2 A2 S O R TH] - LINGO
SR AR T LA H H SO YA WA A AR S TR AR
—ANYIERS LA “init:” JFEE, LA “endinit” 45, HILAEBS HIHILE 75 BT
14



—_— 8 kRN
DUV ESCHR 56 20 PR KR A RN ARR) o st it FRATT AT RAAE 75 W) 1 234 [R) I W i
ZAMEENE, WTUHEERE YA —ME, R LU ) SERSE N R Ab B, i T
PARIIE 5 45 58 AR HNEE
%l 3.9
init:
X, Y =0, .1
endi ni t
Y=@ o0g(X);
XN2+YN2<=1;
GFIAIHIAG R AR () SR AR I ) o
FEIX 5, A R Heful T — LE R B AR IR e, A B
FEARREAZ AT EUEAA 4 1 O BB I N s i 254k A1) 4R 73 W o

§4 LINGO B/

AT HDL AR, Fm EANT N, IRELRE ST LINGO g Ik
fil LA T o
LINGO 7 9 Fr S 7Y 1) bk 45 -
1. HEARBER: BFEFERISER. SHIZFENC RIS ER
BOERREL: A eR BRI R B ek 2
SrRlpR AL LINGO $& (1t (1) P ol 45 il bRy 450
NEZR B2 LINGO $24H T S M2 AH O 1) R 4
AR S R X R R IR R SO ) A
SEERE A XA B X AR B VE SR AL 1)
PRI A W TEETCER, AT 8 IR AR iR 2L
it N R X R BBV RN AN B AR I R, AT E () 4
Nt
9. HiheR%: BMAEREL

o N O O A WD

4.1 BEZEHF

IXUEE AR AR SEAT, FEA T DRIA R e —2R % F5E I, 7F LINGO
Hee A R L

4.1.1 HREBHFF

AR AT R BT HAE K . LINGO $24L T 5 Bl — Juis 54+

]

R

/B

+ m
15



LINGOS8.0 for Windows %k # & & &
- W
LINGO M — T EABHAF B %L “ - 7,
XEIE E RIS B = B A -
moo- (R
* /
ik =+ -
18 BT IS H T A B4 3 e i IR AT o 38 Sk e T DA B4 5
“O” kA,
Bl 4.1 HARIBHLFF R
2-5/3, (2+4) /5%,
4.1.2 BHEBEHERF
76 LINGO v, BHRis AT B H TG R B S I8 b, SRIR I pR %L
R il R L, WRLE R HE R o A O A i R IS P A R A I R
LINGO HAT 9 FliZ i 515
#not#t  EIRIRAERNIZAE,  #HnotH & —TuiBHT
#eqt  APINIZEEUHEE, WK true; K flase
#ne#t  FHIMNEHIEAAESE, WA true; FIN flase
#ot#t AACIAEELTAS K TAUMIE SR, WA trues 5004 flase
#oett  A/CINWIBEFTR T EGE TALMIEEST, W2 trues B4 flase
#ltt P IAEERT AN TAUIE B, WA trues 5004 flase
#le#t  F/AINWIBHEFT/NTEEE TALMEESF, W2H true; F4 flase
#and# DRSS true I, ZiR 0y true; FICL flase
#or#t  [CUWANSHES A false I, 454 false; A true
XEIE RIS B m BUE A -
B #not#
#eq# #ne# #Hot# #Hoe# #HIt#  tHle#
ik #and# #or#
Bl 4.2 BIRIEH RG]
2 #gt# 3 #and# 4 #gt# 2, H4EHEMNE (0.
4.1.3 RRBEFF
& LINGO tf, KREHEAFERP AR S, Kifw N REAN AL 2R
T ANTET. 8ERTETAL, BEEBRN— MR A, CRIEE/FSE
HIZH fTeqh. #le#, #oetBURANFE, & BB PIZ K RIEEA IR E R RIA
BRI — MZ SRR WAL, ANE I
LINGO A4 =FhkRIZHIF: “=7. “<=7 F1 “>=7, LINGO Hiffef “<” Fa/h
FEETRR, 7 FRKNTEET KR LINGO FHEASZH M/ N TR KTk Risf
o BRI, WIRTTEAG /N TFHOC TR, ek A ™4 /N T B:
A<B,
16



§4 LINGO &%
AT L E AR e B IR/ 45 Tk 5

A+ e <=B,

X e JE—ANIESL CERER TR R AN T B 2 DA A,

RS CL L SR E R L S
w #not# - (HURD)
* )/

#eq# #ne# #Hot# #Hoe# #HIt#  Hle#

#and# #or#
flt <= = >=
4.2 WERE
LINGO $2t 1 K Ht Iy bR £ 7 o 2L
Babs(x) IR 0] x 2 RHE
@sin(x) IR X (R IESEAE, X SR SR
Bcos(x) IR A x AR 5% AE
@tan(x) IR B x R IEDME
@exp(x) RAHEL e (1) x IRO7
@log(x) IR 0] x 1) H AR £
@lgm(x) IRIE] x (1) gamma & H 1 H AR5
@sign(x) W x<0 IR [H]-1; A5, 3&[E] 1
@floor(x) IR[F] X PPREEG Sy o 2 x>=0 ), IR [FIASEE I x (R K8
B 2 x<O I, aR[EAMET x ) KB
@smax(x1,x2,--+,xn) R[] x1, X2, -+, xn FEENE
@smin(x1,x2,+--,xn) IRl x1, x2, -+, xn HFEEAME

Bl 4.3 4 ANEMEME, REFZ=MENRNETE.
fift: BTN,

CE =asnx, AD=bcosx, DE =acosx+bsn X,

SRt/ N IE T TR AR 24 T3k an T 1 s A A vl it - C E
min max{CE, AD, DE}
oexe? a
2
X
LINGO AGt5 1k
B
nodel :
sets: b
object/1..3/: f; A D
endset s

17
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dat a:

a, b =3, 4 !WAEMLK, BSIRITE,
enddat a

f(1) =a* @in(x);

f(2) = b * @os(x);

f(3) = a* @os(x) + b * @&in(x);

mn = @max(f(1),f(2),f(3));
@nd(0, x, 1.57);
end

5 LI AR £ T e E@bnd, VRIS L 4.5 15,

4.3 EREE

H I LINGO #fit 1 p > <ex ik pR 25

1. @fpa(l,n)

RGBS TS A : BRI BRI A 1, JESE n AN BOSCAT, BN BT
PRS0 A REANIN BT x BRI 2, IR ERE RS x FeLL@fpa(l, n) 545 . @fpa
T E AR

§ 1 _1-(+)7
ka:‘1(1+|)k | ’

H ISR A — e W AN O T3R5 — e W aa 78 12 I W P SCAS I s B 2l o

B 4.4 BELE R SER4EH 50000 G, PEACGERE 5.31%, KEU B4R
R RRAEEREREEH, HEEF). M0k 10 46, HEFEEZ De?
LINGO ARH5 1k
50000 = x * @ pa(. 0531, 10);
2%t x=6573.069 TG

2. @fpl(l,n)

IR A AR T (75 IR s A I BRI A 1, 35 n NI B AT HRA2 3% FH . @Fp L (1, n)
a7 = RN W)

@a+i1y".
A0 B AT LRI P R A IR G B

@fpa(l,n):én‘@fpl(l,k)o

k=1

4.4 BEREH

1. @pbn(p,n,x)

T A BT RR A 0 R (B x AREEE, MR EE AT U
18
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2. @pcx(n,x)

FLEEE R n 8 x 2 343 (F) SRR A bR 4

3. @peb(a,x)

HRPEAAATHR a, ST R x MRS # HAVELIFHBMN Y Erlang ST %,

4. @pel(a,x)

BEEGT A a, I RGA x MRS & HA VAN ) Erlang ST

5. @pfd(n,d,x)

HEHEEA n ALd 16 F 2047 1K) A0 A bR A

6. @pfs(a,x,c)

LAgr B K a, BURECKH ¢, PATIRSS S EcR A x I, AT BRUET) Poisson fik 55
ARG HOR B s FOR S . a R EI LIRSS I T, FRER AP 1 1R 18
T 2 ¢ M () x AR, SR MR AT o5

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

8 JLf] (Hypergeometric) ZAffH SFU AT A% pop K= 2, g &1k
. MITA P AR B n (n<pop) 1. pop, g, nFl x #BAT LUEAREEE, X
KL EREAT TH

8. @ppl(a,x)

Poisson ;AL ik %, RIR [P max(0,z-x) A E, HLrhpEpl s z
I a 1) Poiisson 73 Aii

9. @pps(a,x)

BIME R a 1¥) Poisson 73 A7 I AR/ A B A . 24 x AN HERUN, R FH S A (B gk
Tk s

10. @psl(x)

BALIEASZMES U AL, BRI max(0,z-x) MIHEEME, HrpBEH AR R z IR AR
IR A

11. @psn(x)

PR A T2 73 A1 ) R AR A1 R

12. @ptd(n,x)

H R n it 2040 ) R AR A1 R 2

13. @qrand(seed)

FEAE RO, D) X I HL . @gqrand AR FLERSR (5 o . ek
PN . EH, AU mXn 0 T4ER, m RIS ML n
BORBER LI Tl K BENL B AN B 7EAT A, BENLECR IS0 AT fEATIR), AL
FORARF BN XLEBEHEBCE ) “ 3 B 150 A 1

i 4.5
nodel :
dat a:

M=4; N=2; seed=1234567,
enddat a
19
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sets:
rows/1..M;
cols/1..N;
tabl e(rows, col s): x;
endset s
dat a:
X=@r and( seed) ;
enddat a
end
WA BT EF T, B4 LINGO ¥ H RGN (Al A9 1 1
14. @rand(seed)
R [A] 0 F1 1 [ (D BEALEL, A4 € i A1~ o SR ARZ 2 U(1+1)=@rand (U(T)) -
AR seed AN, A LRI BENEE AL,
% 4.6 FIH@rand /~E 15 AMFRiE IR AT I BEALEBON B BHEER 2 1) t 23 A f ke

*ﬂai&o

nmodel :

U RE A — B TE A A Rt 43 A (R B LEL
sets:

series/1..15/: u, znorm zt;
endset s

D — AN o AT BE N LA EAT =1,
u( 1) = @and( .1234);

U AR A A A B LA

@or(series( 1) I #GI# 1:
u( 1) = @and( u( I - 1))
);

@or( series( 1):
AL,
@sn( znorm( 1)) = u( I);
LA A 210t S A AL
@td( 2, zt( 1)) =u( 1);
I ZNORM I ZT "L %K,
@ree( znorn( 1)); @ree( zt( 1));

end

20
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4.5 TERTERE
AR B S 5E PR B I AR B I VO R P B BRI, 3% 4 e

@bin(x) PR x 24 0 87 1

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

0free(x) AR x BBRIA N 54 0 MIRRE, B x nf DL 5 524
@gin(x) FELI x A 2%

FEERATE DL K, LINGO RiE A8 2 ARGy, mtie it R 50 0, EFh+eo. @free
WOH TR N 520 0 iR, AR R n URUGE. @bnd T #0E — MR L
A R UGN NS 0 AT

4.6 ERIERE
LINGO #2417 J LA™ i 55 By Ak P4
1. @in(set_name,primitive_index_1 [,primitive_index_2,-::])
WERTTRAE T E RS, R 1 AR 0.
Bl 4.7 2R, B LI AT, CZ&BItME.
sets:
I/ x1..x4/;
B(1)/x2/;
C(l) ]| #not#@n(B, &1) :;
endset s
2. @index([set_name,] primitive_set_element)
Z R HOR 0 7E4E set_name R AGEEK D primitive_set_element [ 5]. ik
set_name # 2%, A4 LINGO KR [l primitive_set_element VUMLK 25— 5i4h
ARG WRAR], WA — M.
5 4.8 G e B b (B, Y) & TR AE4E S3.
sets:
S1/A B U;
S2I XY Z/;
S3(S1,82)/A X, AZ BY, CX,;
endset s
X=@n(S3, @ndex(S1, B), @ndex(S2,Y));
B NI, RN b @index FRE M E L EN .
%l 4.9
sets:
girl s/ debbl e, sue, al i ce/;
boys/ bob, j oe, sue, fred/;
endset s
| 1=@ ndex(sue) ;
| 2=@ ndex( boys, sue) ;
21
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11 ME 2 2, 12 M2 3. FATEAEAL H@index pRHUN el i 4k

3. @wrap(index, limit)

Z PR A j=index-k*Himit, Horb k2 — AL, IOE A ORIE j % AEX L,
Limit] . ZREUH 4 T index B2 Limit f100 1o ZeREEIRFR . 20 Boot-Xgm il
Rl AT -

4. @size(set_name)

PR HOR N5 set_name [ R AN, AERR R ITAfZS HH AR K/ S A T A R
o ERIAE AR SO oL, SRR I B S e

4.7 EREFEH
SR R K0k [ SN SR AT R . AR
@function(setname[(set_index_list)[|conditional_qualifier]]:
expression_list);

@Ffunction AHN TR 10 22 Z1 ¥ DU/ ERAE B pR £ 2 — 5 setname 2 Z23 [ 1 48 ;s set_
index_list 2455 %; conditional_qualifier /& TR MG s BTG,
A IR oK B0 [T SR AN I B IR, LINGO #0224} conditional_qualifier BH1TVFAR,
FEE R, WXHZ R IATefunction #iAE, AINBkEL, 4REEAT R —IRTEIR.
expression_list &4 W H B REANE K R A8 3&, M2 efor R,
expression_list nJ LIRS 2 ANKIA, W HESIT. XA A IE AL
DN EERY 2445 A ) = ANMETE IR BB, expression_list HAgfs — P RIAA.
RS set_index_list, HB47E expression_list $1 5] 1B & PSSR 0 2
setname ££.

1. @for

R BRSO R B R I 2 o BT 3 (R bs i il 2 R sUm A RN R,
AL@for BRELARTVF A DML, SRJE LINGO H 3™ AR D I 21

il 4.10 P=4E7%1{1,4,9,16,25}
nodel :
sets:

nunmber/ 1. .5/ : x;
endset s

@ or (nunber(1): x(1)=1"2);
end

2. @sum

2 BRI B0 11388 [ 48 5 (R 4R B3 ) — A ik Ui A

B 4.11 KiE[5, 1, 3, 4, 6, 10]417 5 MK,
nodel :
dat a:

N=6;
enddat a
22
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sets:
number/ 1. . N : x;
endset s
dat a:
x=51346 10;
enddat a
s=@un(nunber(l) | | #le# 5 x);
end

3. @min F@max

R R 5 R ke 0 1K) — AN A 2 g M s KB

Bl 4.12 KIE[5, 1, 3, 4, 6, 10187 5 NEEAME, J5 3 ANSIKE A
nodel :
dat a:

N=6;
enddat a
sets:
nunmber/ 1. . N : x;
endset s
dat a:
x=51346 10;
enddat a
m nv=@ri n(nunber (1) | | #le# 5 x);
maxv=@rax(nunber (1) | | #ge# N-2: x);
end

MR MR KDL 1.

B 4.13 BRE R FPRAER — U CAE— ) 7 RETHFEA A (gL T,
BR JH—Z D P ik 200 16, 13, 164 19 14 F112, JREkA
AR — FBELE TAE 5 K, BOREEE Il DI B, JF4y e, s A
FIEREE JE I DL o
nodel :
sets:

days/ nmon..sun/: required,start;
endset s
dat a:
RS TNGIN:p =2 AT &
required = 20 16 13 16 19 14 12;
enddat a
U g /MR JE T AR U DA
m n=@un({days: start);
23
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@ or (days(J):
@um(days(l) | | #le# 5:
start(@wap(J+l1+2,7))) >= required(Jd));
end
THELITR > 85 RN
d obal optimal solution found at iteration: 0
oj ecti ve val ue: 22. 00000
Vari abl e Val ue Reduced Cost
REQUI RED( MON) 20. 00000 0. 000000
REQUI RED( TUE) 16. 00000 0. 000000
REQUI RED( WD) 13. 00000 0. 000000
REQUI RED( THU) 16. 00000 0. 000000
REQUI RED( FRI) 19. 00000 0. 000000
REQUI RED( SAT) 14. 00000 0. 000000
REQUI RED( 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 S B DT 22 MGy, A — 2 Hk 8 N, eHi2 N, M=k
i, U HE 6 N, A NE 23 N, I H B 2 HEA

4.8 My NFNH & &

o NI HE R ESORT DAAE SRR AN S e LU G SCAR ST B P R T R A I
el

1. Ofile K%

LR A AN SO s N B, o] DB B AT AT b T o 12 R B T R A
XX hefileC Filename’ ). IXH Filename & 044, AT DISRHI AR 42 M0 46 %0 i
e A7 2 @Fi le pRECH [F]— ST PR A 77 2R A BRTGS AS AN [] 1) SC A
AP —FER, X m A

Bl 4.14 LI 1.2 kiHEeTi le eR £ V.

WIS 1.2 Hgnid b A W K 208 . 55— AN 2 & 6 A
warehouses L UiF1 8 4> vendors £ bhs 55 AN R EPESE 0K capacity,
demand F1 cost 4k .

N T ARSI FRATI B AL 58 42 40, FRAT T BATIRS RIS SOAR SO . B0k

24



§4 LINGO & #

WS BT TIOF e i ECEHCHR MO A SPGB o (U5 (A
TR BT T

nodel :
16K 1 8IS sz Hin ] it
sets:

war ehouses/ @file("1_2.txt") /: capacity;
vendors/ @file("1_2.txt") /: demand,
I i nks(war ehouses, vendors): cost, vol une;
endset s
U H bR R 2
m n=@un(!inks: cost*vol une);
| TR,
@ or (vendors(J):
@umwar ehouses(1): volume(l, J))=demand(J));
LR,
@ or (war ehouses(1):
@un(vendors(J): volune(l,J))<=capacity(l));

X A
dat a:
capacity = @file("1_2.txt") ;
demand = @file("1_2.txt") ;
cost = @file("1_2.txt") ;
enddat a
end
BRI BT AT Bt ok T 1_2.ext S0k AT
lwarehouses Ji ! ;
WH1 WH2 WH3 WH4 WH5 WH6 ~

lvendors J& i ;
V1 V2 V3 V4 V5 V6 V7 V8 ~

1 6
60 55 51 43 41 52 ~

Vi

35 37 22 32 41 32 43 38 ~

VLA I8 B PR 5
25
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62674259
49538582
52197433
76739271
23957265
55228143
FEALSRARbRIL (=) Z I SO FROAIR SR . W R SO A il sk
gEbRid, AN SCHPEERANT . FRE B Tl AR bmddh, B rsC
A HECHE [ e AT BB Y HE 2 —FE I
AR — T A Es SO AL s 45 RARCIE A B P @i le e 0 T2 ]
TAER) . BB S — il FHOFi le RN, LINGO #1 8t S, AR HL s —
sk H i efile AU, LINGO SRR —AMd s %655 . X E —4 0l
ST ABAT IR A RBR AL, BRSO A AR IC T, LINGO & iR 7 — 4 id >k, A&
JaRAISCIE . AR e — Sl sk A IR A AR, A H] LINGO KA ¢ 2 Hi A
RS A KPZIA . WERZA SR FHT IR, Ao 3802 8, PIoAIX
S A IS T ) SO R SO I ARV RIS T SR R 16
i efile sREL, PIHUASRMNA (B T —2id sk g fibnidsh) B1E 2R
Eirhefile( filename” )7 B SCA . XML, —4idskn] DL B ) —3
gy, BN, SR AN ERE SO R B . AL LINGO A AT
e Hefile KA
2. Otext %
2 PR HA A B8R 35070 PSR AES At 2 SOAR ST o ] DL A R A 1 S R 4
PEAE . HAEvEh
@text([’ filename’ ])
X filename J& 0144, W LURHAHRT AR R LGN AR PR R & s J7 20 R 20
filename, JIS2Hdi i b BIbR s B & CRZEUEBAGE DA . Otext pREL
A BE I B 0 40 1R — SRt ) I e il R (FHRS Az 86 10 AT 1k
A BigEEMES Rk iz B YERIED .
FRAN U 2 1 R ™ A i s PRtk P P B 4R AE o A5 S 2 S i ot Kk
fRSERY G A AT, BT OO I T AR R B 5B )
5 4.15 5] 4.12, HiW]@text (1,
nodel :
sets:
days/ nmon..sun/: required,start;
endset s
dat a:
RS TNGIN =2 A&
required = 20 16 13 16 19 14 12;
Otext("d:\out.txt*)=days "ELBEMNHARE A" start;
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enddat a
U/ NME R BT R B

m n=@un{days: start);

@ or (days(J):
@um(days(l) | | #le# 5:
start(@wap(J+l1+2,7))) >= required(Jd));
end
3. @ole %

@OLE /& M EXCEL i | Naldy H Bt i 1 iR, e e T4 4 OLE HAK . OLE
A A WA AR R, HEAMEB T SCtk. U{EHI@OLE I, LINGO SGedk
EXCEL, P18 %1 EXCEL 2edcti e 138, 5o MR T4dl £ rh3k45 Ranges. 4
TALH] OLE e, 204 EXCELS AL BhiiA . OLE pRHCnT 1 £5d i 7 A b 4y
FINEHE
@OLE nJ DA[F]IN 13288 e S AR S M, B il b def F SCAHS X, 4 e o I U
o JRARERANER R T E N Hoc(cell), AT n JCHIRAEEEANE R T
o ANRIG, KRB ATH n NI NVIRAEERE —MNMER L, AT n AR
TR YRAE BRI AR OL, IR HE.
@OLE M fgik—4Esk — 41 Ranges (EH.4M1) EXCEL T{E3K (sheet) ), {HANGE
T2 1) W7 F = 4 /) Ranges. Ranges J& H 2147 B iy F ki,
%l 4.16
sets:
PRODUCT; ! /i
MACHI NE; ! HL#5;
V\EEK; R
ALLOWED( PRODUCT, MACHI NE, EEK) : X, y; | oUF4l & Mg 1k,
endset s
dat a:
rat e=0. 01;
PRODUCT, MACHI NE, WEEK, ALLOWED, x, y=@DLE(' D: \ | MPORT. XLS' ) ;
@LE(' D:\ | MPORT. XLS' ) =rat e;
enddat a
A AEACHE STA I Edhs 3 70 W U A B2, JRA A G 3 e S 1
bk . R & D2\IMPORT.XLS [f1& %,
B TS EE 2 Ah, AT X Ranges 44: PRODUCT, MACHINE, WEEK,
ALLOWED, x, y. WIHaI, Tl %€ T 1) Ranges 44 :

Name Range
PRODUCT B3:B4
MACHINE C3:C4

WEEK D3:D5

27
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ALLOWED B8:D10
X F8:F10
Y G8:G10
rate C13

b T 1E EXCEL "1 X Ranges 44 :
@ 4% Flbs Ao Bl i B 1%E ¢ Range,
@ FEIH bR,
@ KR “HN|LIR]E X,
@ WNAEIH T
® sl “HffE” fiH .

A B C D E F G

1
7 o g A

3 A M 1

4 B N 7

5 3

3 S ALLOWEDRIE ME=F07A0{E
7T RS (ALLOWEDERR ) % ¥

8 A M 1 1 97

9 A N 7 7 10

10 B N 1 0 14

11

12 fHsEs

13 RATE 0,01

FATVAEASEIRY (1 B 35 23 I o R ARG AN EXECL g | Nl «
PRODUCT ,MACHINE ,WEEK ,ALLOWED, X, y=@OLE("D:\IMPORT .XLS");
@OLE("D:\IMPORT.XLS")=rate;
ST IR A
PRODUCT ,MACHINE ,WEEK ,ALLOWED, X,y
=@OLE("D:\IMPORT.XLS", PRODUCT,MACHINE,WEEK,ALLOWED,X,Y);
@OLE("D:\IMPORT.XLS",rate)=rate;
X — S IRl 945 5 44 FT Ranges AN[RIZRAT o

4. @ranged(variable_or_row_name)

AT ORFFR AR, AR 10 3 AR B AT (1 A S T AC VR (R

5. @rangeu(variable_or_row_name)

AT ORFFR AR, AR 10 3 AR B2 AT (10 A S T AT VR R I

6. @status()
AR [E] LINGO SKAREIY 45 R AR :
0 Global Optimum (4 /Riil)
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Infeasible CRAJ4T)
Unbounded C(C5%)
Undetermined CAMfiE)
Feasible (A[47)
Infeasible or Unbounded Cigi 575 ZEOCH] “ FAREE” LI 808 K AFALAY,
DA e R S A AN AT ATIE 2 T 5D
6 Local Optimum CJ&B#il)
7 Locally Infeasible (JR#iAn[1T, RE AT REAA/E, {H2& LINGO JF
A HE )
8  Cutoff CHArpREUr#M ik )
9  Numeric Error CRfESERAEF-LR il 307 e XIHE AR IS Bk
WE, WRIREEAE 0. 4 506 I, IBAMEATE, JLFARMH. ZREUL
Al P A AR PR B 38 4 A A L 2080
Bl 4.17
nodel :
m n=@i n(x);
dat a:
@ext()=@tatus();
enddat a
end
i kAT R
Local optimal solution found at iteration: 33
oj ective val ue: - 1. 000000

g A W DN -

Vari abl e Val ue Reduced Cost
X 4.712388 0. 000000
iR 6 o Eestatus QIR P45 R, R AR s L m .
7. @dual
@dual (variable_or_row_name) ik [F]735 & (1)) 7 5 (R 30500 BT SRAT 10l G
1) i (dual prices) .
4.9 HHEhEE

1. @if(logical_condition,true_result,false_result)
@i f pRECKE VA2 ARILSL logical _condition, #IRIMIT, Z[M true_
result, 7)1 false_result.

Bl 4.18 KLt i i
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min  f(x)+g(y)

st.
1100+2%x, x>0
f(x) =i
12X XEO
i60+3y, y>0
a(y) =i
P2y, y£O
x+y3 30
X,y 0
. LINGO AR5k
nodel :
m n=f x+f y;

fx=@f(x #gt# 0, 100, Q) +2*x;
fy=@f (y #gt# 0, 60, 0) +3*y;
x+y>=30;
end
2. @warn(’ text’ ,logical_condition)
W24 logical_condition H B, NI AE—AWHENR text’ M5 EAHE.
Bl 4.19 x5,
nodel :
x=1;
@arn(' xZIFH , x #gt# 0);
end

§5 LINGO WINDOWS fip4>

5.1 XH3EE (File Menu)

1. #FE (New)

MR Ik “OBrd” an s Bl ORrd” el ek F2 g DLl —
AT “Model” B H o ZEXANHIT “Model” i R ERS i N\ BT ZE K A IR AR 1Y

2. #TF (Open)

MSCHESE R IE ] “HTHF” dn 4 el 47017 e e F3 e LT —
MNOAEAFAE SIS o EA AR ERZ — > Model 31

3. {RFF(Save)

MR ] “ORA7” A Sl “ORAF” T A% F4 S HIR IR AT 2
HEBE I GRATE A D) P IRBERIEE R 2 P SO/ R SO

4, HEHERHN... (Save As... )

Mg “ 5iAFEA . .7 ar e Elidi F5 BN UK YRS S i R i A
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PRAT R SCARSCA s JESCHEZ NARTE “ 5347 0.7 SEHE A AN SR 4L o I A
TIFARE] CORAT AR B 0 Y A B, L SR 45 Rl 2 DR A7 A AT

5. XM (Close)

TESCHFSE R E ] “OCH” (Close) fr 2 ad% F6 SO OGP Y A& sl i . it
AN HE B o 1 s DA U8 T 1SR N2, LINGO RGEH 23 frm 2 AR R
SR R N2

6. FTER(Print)

FESCHSRE R ] “4TER”  (Print)dnd Sy “4TEN” $Hl R % F7 ]
DUKS HiEG 3) T Erp ) A 2E IR BT AL

7. FTEIRE(Print Setup... )

FESCHRIR e ] “HTENURE. .. 7 My B E A% F8 BT LUK SO 245 2
UEANEITiINS

8. ITEIFM(Print Preview)

TESCHRIR e ] “HTERTIUAL. . . 7 iy A BB 4% Shift+F8 HnT LU THT BTl

1A
U

9. #riiF HAEICH(Log Output... )

MR ] “Log Output. .. ” fv&uid% FO HEFIIF— X imHE, T4
AN HES, SR T oRAE “ar R E L RN T A A

10. A LINGO fiy4 4 3C 4 (Take Commands. .. )

MR ] “Take Commands. .. 7 #rA B 4% F11 Bk LK LINGO
A A (command script) SCIFHRAS YA R HEFLRIZAT .

11. 3] LINGO 3xf:(Import Lingo File... )

M “ Import Lingo File...” #r 4 EiE#4% F12 BT LT IF—
AN LINGO # 3 UBERI (1 3L, AR5 LINGO R 404 R n e A4 40 ) LINGO i5v4 iy
IR .

12. 1B (Exit)

MICAFSE R ] “Exit” i sl 4% F10 3 n] LUR Y LINGO R 4¢.

5.2 YWIEREA(EJit Menu)

1. %% (Undo)

Mg e A “Pk5” (Undo) fin 2 Ekd% Ctri+Z 41 &4, FHHeas b kER/E.
P 2 LHT IR .

2. BIY)(Cut)

MR e A “85P)” (Cut) v 2 ald% Crl+X 4148 n] LK Y arik b it p
B 2R By .

3. EiHl(Copy)

Mg ik “E1” (Copy) fmd- i “HHl” #lad% Ctri+C 45
SHERT LUK 24 iU r ) A 2 A o B B AR

4. hNE(Paste)

31



LINGOS8.0 for Windows #: # 2 & A

MG P A RN (Paste) fiv4 Hieh “HRiNG” Flad% Cerl+v 414
SRR DLRERE AR b (0 240 N A B TR R

5. AEMGdssE.. (Paste Special..)

5 B A AN, e ] RO T B AR 1 Y AN SCAR IS T

6. 43k (Select All)

MGiEg ik “Select ALLY iy ald% Ctrl+A 4148 nT ik 2 M ur v 1 1)
I N2

7. ILEE/NFES (Match Parenthesis)

M sk ] “Match Parenthesis” fiv4 . i “Match Parenthesis”
P A% Crl+P 241G 8] LA i i (R 45 5 A R VT RC I P 5 o

8. ¥4M5E % (Paste Function)

MR ik A “Paste Function” 74 nl LLKE LINGO [ A0 R Z5ORE I 214
UEGIAN=

5.3 LINGO 3k

1. RFFHED (Slove)

M LINGO SREERHEH] “SRME” fird Hili “Slove” %4 8% Ctri+S 418l
DK M TR 6 N Y A7 3K il o

2. KRfR£5R... (Solution...)

M LINGO Hirpik [l “Solution...” fy4 . Hudi “Solution. .. ” F44H ok B2
e Ctr1+0 415 n] AT R R AR 45 MG HE o X HLRT DUFR & &5 R 1T A7 P SR as
I Py 75

3. &%... (Look...)

MLINGO Sesirfiie H] “Look. .. ” iy BUE % Ctri+L 4 &8 n] DL A 45
B B SR N

4. REMELHT (Range, Ctrl+R)

R 2 7= A A Y () RABEE o BT et . WE0 Y B AR s 0T 9 FH R BRI 29 )
Fu IAEAT 2GR e REORA) I, AR EEARA . R4 e
TESR B IAE 1R, DRI AE SRAB B I R A 3 T2 WO IRAS s (R BRI AR
WS A TR RAEES> T, 24T LINGO|Options-++, ##% General Solver Tab, 1F
Dual Computations ##%HErf, i%#% Prices and Ranges ¥E3i. REUIE/>HTAE 2 AH 24
Z ISR TA), DRI 2 EAR OGRS, e A7 D B B

N HATE R R A
Bl 5.1 K ERA ARG R AR T, BB = F. AR RN
Lo BRI R PR
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BN AN AT | DA R
Akl 8 HLfr 6 L7 1 BhL 48 HLpT
HL 4 HA 2 Bfr 1.5 Hfr 20 A
KT 2 Bfr 1.5 Hfr 0.5 A 8 LA
Bt S 60 HLA 30 LA 20 L7

A BEOR AL A AN 5 A, SR g = A i R A R AR oK 2

J1] DESKS. TABLES I CHAIRS 73 Jl| 75 <Al fit (R 7B 74, 37 LP LAY
nmax=60* desks+30*t abl es+20*chai rs;
8*desks+6*t abl es+chai r s<=48;
4* desks+2*t abl es+1. 5*chai r s<=20;
2*desks+1. 5*t abl es+. 5*chai r s<=8;
t abl es<=5;

SKRARXANEIY, s RAEMES M. XN, EHIRAEE D (Reports Window)
ATLUE R R a R .

d obal optimal solution found at iteration: 3
oj ective val ue: 280. 0000

Vari abl e Val ue Reduced Cost

DESKS 2.000000 0. 000000

TABLES 0. 000000 5. 000000

CHAI RS 8. 000000 0. 000000

Row Sl ack 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 #/x 3 A1 EI4
Jattift.  “Objective value:280.0000” Fnipetl HArME N 280,  “Value” 43
AR AT R A 3 2 NP5 (desks), 0 MEHL(tables), 8 M F(chairs).
JiTLL desks. chairs /&34 (4E0), tables & FIA R (0).

“Slack or Surplus” % H A5 As & 1 {H -
5 LATIAGh AR 5 =280 (RERLAS—AT RN HbRREL, BT DASE —ATRE AR — AN 80
02 ATRA AR R =24
5 34T a0 =0
94 ATRA AR R =0
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—_— LINGO8 O for Windows A AR
% 5 ATAA AR R =5

“Reduced Cost” #1 i Al B2l JE 3 vh PR BT AEAT I AR = R AL, Ron 4748
AWML, HERR B E, Hoh BT & 1) reduced cost fHN 4 0, X T
AR X, AN reduced cost R R IR X M — AN AL I H bk 2K
PRI B max B ) ). Al A8 tables XMV reduced cost N 5, Fon
YRR tables PIMEAN 0 4224 1 i) Qb Boe HAth AR AR S ARFEAAS 08 T3
ARG, WA R BRI, AU Hbr %l = 280 - 5 = 275.

“DUAL PRICE”  CRHMEANHE ) IR0 A WA /NSNS, H bR ek ER A4
o Hrth A R oo N TR AN A AR T HEE R p, RIRR AR
NSRRI BN 1 AN AL, HARRRECK I p A SR (max Y i) D, 4R,
W RAE AR AL 2 ROE AP IS S (e “BAR” , WA ARG FH 2
RO, WABPARAEA FTREAZ 0. AW 2 3. 44T/ LA, X BB A4
10, FRHEAR

3) 4 DESKS + 2 TABLES + 1.5 CHAIRS <= 20
A% 3) 4 DESKS + 2 TABLES + 1.5 CHAIRS <= 21
i, HAReEEE = 280 +10 = 290, Xf4 4 472K,
X ARRELR CnARIh S 2. 5 AT AE%Z M), DUAL PRICE BN 0, FRomxfhy
2R P AR A i UK TN RS AN e H ARk g A7, @i /04T DUAL PRICE,
RIS P A AN BT AT e ) s ERAT T i o

RG22
Ranges in which the basis is unchanged:

hj ective Coefficient Ranges

Current Al | owabl e Al | owabl e

Vari abl e Coef fi ci ent I ncrease Decr ease
DESKS 60. 00000 0.0 0.0
TABLES 30. 00000 0.0 0.0
CHAI RS 20. 00000 0.0 0.0

Ri ght hand Si de Ranges

Row Cur rent Al | owabl e Al | owabl e
RHS I ncrease Decr ease

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

H b5 %0 DESKS 25 & J5 ok ¥ 2 F 250k 60, fuirishn (Allowable Increase)

=4. fo¥Fik/> (Allowable Decrease) =2, Uil X4 7£[60-4, 60+20] = [56, 80]
JOEAS AN, B R ANAS . 6) TABLES. CHAIRS 2%+, TTLIRAMARE. T Lhimf
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—_— 3 NGO IO e
LIRBAAR UL HAR R A2 REORAEARD, T DU RS R AR (15
B R RAL CYR, 1T Hirk b 2 R EOR BT 21k, il (is
A,

55 2 AT 4R A I (Right Hand Side, /54 RHS) J50K Jy 48, 4'E/ /£ [48-24,
48+o0] = [24, ] uHEIARILIS, HBAIERFEAZ, 55 3. 4. SATATLLRRIARR: . A
iU A O A AR, LR, R RS AR

RIGHE W45 RFOR R B RFEA R R EGE . ik, T L —2D
S8 1 H b R B B R O A i 0K AN AR, RS R A AR B A
WA AR A o T BRAT VAL SR AE — AN S B il AR AT 1

B 5.2 —gyilan N L) AR A LA PR, 1A ARG T LLE H AR
12 /NI 3 AT A, BEEAE LTI 8 NN TR 4 AT A o IRIETTIA 73K
PRI A LA AERE E, HLARRA T A SR 24 0, REATT A SRR 16 TG BT
R AEAHE) 50 FZF G, A RIE TR MIS7 S0 0] 480 /N, JF HH 4= )4
REZHEMT 100 AT A LHFERPTIN TR RATIRE] . %) HT— DA
R, AERERAAECK, FFEHE PRI 3 ANH

1 M 35 JurT LLREN LRAEY), MAMEXIEEE? 38, MR ERE

A2
2) AT LA AN T AL IS S 1], (4 T A T % A N
JLIE?

3 W NHT R, BT A BIFRASE IR 30 Jo, WA AR A
BRI F
max=72*x1+64*x2;

x1+x2<=50;
12*x1+8*x2<=480;
3*x1<=100;
SRAPIX AR TR B4, G5 RAT
d obal optimal solution found at iteration: 0
oj ective val ue: 3360. 000
Vari abl e Val ue Reduced Cost
X1 20. 00000 0. 000000
X2 30. 00000 0. 000000
Row Sl ack or Surplus Dual Price
1 3360. 000 1. 000000
2 0. 000000 48. 00000
3 0. 000000 2. 000000
4 40. 00000 0. 000000
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Ranges in which the basis is unchanged:
oj ective Coefficient Ranges

Cur rent Al | owabl e Al | owabl e

Vari abl e Coef fi ci ent I ncrease Decr ease
X1 72. 00000 24. 00000 8. 000000
X2 64. 00000 8. 000000 16. 00000

Ri ght hand Si de Ranges

Row Cur rent Al | owabl e Al | owabl e

RHS I ncrease Decr ease

2 50. 00000 10. 00000 6. 666667

3 480. 0000 53. 33333 80. 00000

4 100. 0000 I NFI NI TY 40. 00000

LR EVREA T AR x =20, x =30, il z=3360, HJ
J1 20 WA A, 30 MR A, RT3 KA 3360 JG. i P ER T URER
AT AR S AR AN SR R LASY, SEAVF 2 X AT 4 R AT AR R, Rl Al H o
2 3 ML T ] 3 MAHGRAF AR AN A 3 B “ B + SR
SFENINHE]) . ZE RN LR . Sy eb Slack or Surplus 45 HiixX 3 Fhs s A g
TREAFIS: SR SRR R RS %, ZER T A 40 (A7) INTAE
Hbr R BT LAAAE “an ™, O SRR “ B — B, e
AR o At DUAL PRICES & HIX 3 PRt ides fid & “ Bt i 1 4>
HAZIE RER R ORI 1 AN (LRI AT 48 (D), 358l
NI I 1 A8 (LN IR 20 (R, TRrs In Ak 5240 A4 ) 7 1 k)
ARG KB, “HaEs” IR VAR “ B0 e, 2850
EROFE TR, B L ARSI A O 48 Ju, LN ST AN Tk 2 06,
eI RS O hs % o 13 Rl DA ELRE R I MRS RIRT 4538, MR AL
FER SRR milloO AT 50 SOk 51, BES M EAME FRED 2LEA ek
48 (Ju). HISZ Tk IOMER R 5 A B ) 1>: H 35 Juml LASKEI 1 A4,
(8T LAREGII5E Tk 48, ARNIXMEIXIBLTE o [0 BN 2): W 1
N CASINST ZN ], Ak (1 TG 57 B TR R 5274 i A T AR, AL
Vi 22 2 RN 2 76
H b o ) RO AR (BOE LI, e AT 2 ey 2
A T AR TR LR LA 4 T e BN G P T H b e R 1 Se v
BATEH: x MRECh (72-8, 72+24) = (64, 96); x [MFRHCH (64-16, 64+8) =
(48, 72). VER: x REMAVHLHTE x R 64 A, RZIME. T HERS
B 2 R EA AL AA A, DRI S5 PR AN AT L ORAIE S AR B ANE
EEAAARN . XA EERAR T AN 3): FREA T A ORI NS 30
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TG, W x REAEHy 30X3=90, (EARVIEREIN, FrL AN S vl Hi e
A 90X 20+64 X 30=3720.

DA B T RS A R P . ST RS IOV (RIFE S %
WL 1AL I D A BRI . RN 1R ARG 48 T (B2
T, HE, 9

[fi%7 ) CURRENT RHS [ ALLOWABLE INCREASE F1 ALLOWABLE DECREASE %5 H:
T TIEA B XA PR w ) REFE . milko R Z 380 10 CRiZEg),
time) S7FNI IR Z 1IN 53 (/N o BLAE AT ARIE R Dl @l 1) 58 2 in): BRI
ZAHEHER] 35 JC% 1 AAE SRR, (ARER R 2L 10 fAEYh. s gL, nTEA
T RE/N 2 T T 98I R G I N ABE =7 s sk, (R85 22 1490 53.3333 /Mo
TEE WS REMES T B R R AR FEA R I 78 0 54, A — 8 &
TAA . Leloe) T B, Uk 28N 10 CREZEYD 7 M SRR “JR
BEEI 10 CGiZEgD) 7 INRARSEEORFEANAE, BT LSS0k A7 22 50, RIRIE iy 38 ook
TR . bR, SR IR 10 RS, Mk el e B AR ?
B RES —EMR? —okul, IXRARE R BT iRS h E A R e,
IS 12 T FH B S SR A R, A el et I BITLL, DAIE S B IR A7 LR
AT B mg “ R 2R 10 CRZEYY) 7 IEARRSEERE .

5. MAEHER... (Generate...)

M LINGO EHrp ik f] “Generate. .. ” v o H 4% Ctri+G 4148 nT LA Y
B A BOE R . LINGO B R MPS % XS0 A .

LINGO Options x|

Integer Pre-Solver ] Integer Solver ] Global Solver ]

Interface ]General Solwer ] Linear Solwer ] Honlinear Solwer l

General 1 —File Format:

¥ Errors in Dial [V Splash Seree

v Status Bar v Status Window ¢ 1gd (extende
|7 Terse Output [ Toolbar {7 Ing (text m

Zolution 1e-009
Syntax Coloring

Line IIDDD Delay |0 W Paren Match

Command Windaw:

|~ Send Reportz to Command ¥inde |~ Eche Inpu
Line Count Limits: Page Size Limits:
Mazimum: lﬁ ength: m
Vipimum: [400 =] tidth: 16 =]

Help Som | || B : ; [ = |
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6. IEIM...
M LINGO HirRik [ “Options...”" frd.

LINGOS8.0 for Windows #: # 2 & A

(Options...)

iy “Options. .. 7 $%41EE H

Ctri+1 2158 n] LASCE — 26520 LINGO AR AR 1S4 Za K4 T F— Ao
7 AR A 1, URAT DU IS B B LINGO R &S HUki. kK.,
BEsELG, IRt “Apply ONHD 7 34, WHIBE S BAES: wE
B “OK CHf) 7 $8, MBI E S bR, JF BRI CHZE 0. g
“Save (fRAF) 7 H&HH, WP HHTBCEAR ABINKE, FXA3) LINGO MixXsei
TIRA R il “Default (BUEED 7 #%48H, WIPKE LINGO FZtw I an BN 1K
B OGRERE) .

(1) Interface (R &K

I I P
Errors n m%&%&%ﬁ,iﬁﬁéﬁﬁ%ﬁﬁ%ﬂ%~
Dialogs(& B4 i ﬁwﬁﬁﬁm%ﬁ,ﬁ%Wﬁﬁﬁﬁﬁﬁﬁ{%
) %ﬁ%ﬁ;émlﬁﬁﬁﬁﬁﬁ?%ﬁmﬁm,
FEFPAT 2 gk AT
Splash Screen m%ﬁﬁﬁﬁﬁ,MuWOﬁWEﬁﬁ%Eﬁ%
(B A Lﬁﬁ~¢ﬁﬁﬁ,ﬁmumo%m$ﬁmﬂﬁ
B A
Status Bar U R FRAZIE TR, W) LINGO BREEAE 1% Ldx R
General CIREED — AT EAVRER; A ER
(— ik ] W Rk BT, W LINGO & 4t &F Ik iE 1T
Status Window e .
) CRAEG) LINGO|Solve i &I 275 bt % b RS % H s
A3 A L
Terse Output R EBZIL I, ) LINGO R Gxt sk fil 45 AR 15
TRy D SR AR s 5 W LLEn e U
Tigé) IR, W TR R
Solution Cutoff INFEEFAME SRS D “0” (VA2
AR I ) 10°)
File Ig4 (extended) | FBERISCAEMIEAE PRATAS T 194 15 GXE—Fh
Format (Mgd, ¥ s | ZdbhIscff, HAT LINGO feiz )
3 He Ing (text ‘only) - ‘ ‘ ‘
) éym’%1$% B SA ()48 DR AR U2 Ing A% 20 (4S04
3
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LINGO WINDOWS 4~ 4~

VAR AT R BR ] (B4 5 10000, LINGO 45
AU A ofs LINGO Sdt b Sl o o 20, TR A4k

L::;;['SQ;ETD €, SO H G, BT RS U R 5
Bt . R, WEATERE N 0 I, HEAN S
iy':taf RFR B
ororing \ BB B ORI ] b, B 4 0, Mk
éf‘”ﬂa Pelay )| o kst
saren lfatch U R FLIE T, MBI o 2 56 bs BT A6 A 1R 35
L 5 L HCAH UCHC (3558 AL (0 s s 45 AN
(5 VLD o
ZIRE
Send Reports to
Command Window W E R, WA B ik By A
IR RIR BN A4 | s 5 WAME %o fg
B
Echo Input ﬁnﬁ%ﬁi%%iiﬁilﬁ, LLp3| FiIelTake 90mmand e
Command A LS ?R?Tﬁ‘ﬁé\ﬂfﬂ$i1‘ﬁfﬁﬂ“, A HRAE A R B &
Window M A5 UAE A iZ g
Cy 4 ﬁ*ﬁé\ﬁDﬁEE%E‘Jﬁ%E‘J%ﬁﬁ?’a Maximum (fk
o) Line Count Limits | %4 800); Wi ZE H R\ 28X AME, FK

AT EC BRI

M fir 4 B PR SN IBR (K fec MTHCA Minimum (it
#4 400)

Page Size Limit

CHUTTR /N PR D

i A T VBRI B 7R AT HUR 55 KB A Lengith (it
BRABARED, BRXAZATIEEEE, Sy
FA MR s BT B KA Width (B8 4 74,
A LABERE A 64-200 2 11)), 2243 77K Al b

(2) General Solver GERISRfRSE) &Rk

YETRAH

I

o

X

Generator Memory Limit (MB)

FRE A e 1 A7 BRI IR

SRR 32M, R B A A FH ) N A7 i 12 PR
i, LINGO i 25" The model generator ran out
of memory"

Runtime
Limits
1E47 PRl

Iterations | KM PRI, ARVFRHE ISR (BvaE
IEARUEL A IEHRD
Time (sec) | R MEALUN, FVFRIEKIZATING] (HA{E
IBATIN TR BB | A TERRD
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Dual Computations

OB

SRR T B, A =T BRI T
* None: ANTHEARATR AR AE B

* Prices: iFEXMEN (BLERE);

* Prices and Ranges: 50 Ak -4 HTRUE
PE.

Model Regeneration

CRERY i F B 2 O

PERIEPT L R AR, A =R BRI BEE
« Only when text changes: M5 24457 (1) S0 A
BB A A Y

*When text changes or with external
references: R (1) SCAE Ll 25 A7 AR
SIS (B BED;

* Always: BF 17 7 EI

Degree
C & AL 1%
B

Linearization

(A

Y SRAFRIY I 2 MEA I RERE, A DURH o] REIFI 1
E:

Solver Decides: #HZEH/NTET 124, WA
IR A WA AT ER A (B &
)

* None: AMHATA Ak

«Low : X BA % @ABSQ), OMAX(), @MINQ),
@SMAX(Q), @SMINQ), LLR — bl 5k e Ay 5
() R I P EAL

« High: [l L, SEAMXTZ 48 5 FFHLE#, #EQH,
HOE#, #NE#MZE AL

BigM (Zttik
IPNEZ @)

BB LR AL A M BB (BB (E N 10).

Delta (£ itk
MR 25 B

BB AR ZER (S ER10 ) .

Allow Unrestricted Use of
Primitive Set Member Names
C ARV TG R o A B A 4R 5
R 3 440

EBZE I AT LA AR5 LINGO4.0 LA (kA 3
B B ARV ISR 5 10 1 03 44 PR ELRAE A 1%
AR ZEE A IR GIME (LINGO4.0 LU il A<
SKAE @ INDEX B %)

Check for Duplicate Names in
Data and Mode I (6 i K4k Al
R ) A4 R T AT D)

TEFEIZIE T, LINGO i A 1 B0l RS 28 v (14 42 i
MEAE], WA (0 4 0 15 SR AR
A E,

Use R/C format names for MPS
170 (4t MPS T4 2 A\
H A R/C #4255

76 MPS SCHF# s N b, AR R T 44 5
ek R/IC #454
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(3) Linear Solver (ZR{EKR%S) EIME

I I X
SKARIT 5L, A VYR AT B B :
« Solver Decides: LINGO [#hik+5vE
Method R BED
KA T2 « Primal Simplex: J5ifh gyl

- Dual Simplex: Xl sl fiyds:
« Barrier: gyl (HFP 557E)

Initial Linear Feasibility

PRI L MR R 20 A L WA IR ZE R (B i

Tol  WIURZ M AT R ZE R % 3%10°)
Final Linear Feasibility | #&ilZk AR b 20 iy 1 i e R 22 IR (B
Tol. )2tk miAT iR 22 iR %10 )
PSR AR () T oA 1, I PR AR
. 4 RIS <
Model Reduction
- OffF: N Wﬁ
T [ o .m_égj
« Solver Decides: LINGO {zhvkiE (B E)
= Fh AT BER LR -
« Solver Decides: LINGO [{zhvkiE (B E)
. « Partial: LINGO *J—#B4r v REMY Hi 2R S AT
Primal Solver sz
b | B
Pricing FIG R EEA - Devex: f Steepest-Edge (Igftill) IRl
Strategies KR AT RER AR R AT 2498, $RBIE H bR(E ¥
A% g (YR R H AR
(=1 %/ N Bl
;g)gim = Fh AT REM L -
oual  Solver « Solver Decides: LINGO [{zhvkiE (B E)
-  Dantzig: i B LU e H AR &
Y « Steepest-Edge: IBE NS, XA AT HEM) AL
TS, FRBIME HARE R R 1 A

Matrix Decomposition

HEE o> ik

BEFEIZIET,  LINGO il — AN MR i oy
JUASIBERRAZE; A5 A2

Scale Model

RSN EG

HFE I, LINGO. Ko AT o 0 SR R 7 Y-
CHORGIETHIZE KRR I R A
Tl B
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(4) Nonlinear Solver (JE£{ERKARSE) EINE

YETHAH

IR

X

o

Initial

Nonlinear

Feasibility Tol. #J4hAR&kE:

AT

PRI oh 2 SO R RIS R E IR B 10

Final Nonlinear Feasibility

Tol. fJa gttty kiR z= R

PRI b 2 O R (0 IR RS IR B 10

Nonlinear Optimality Tol.
AR M R ) e P 1 22 PR

4 ] B L 24 O B /N T2 T AN AR
RS (B 2710 )

Slow Progress Iteration Limit

218 St PR IRARIE ) B BR

4 H b bR B T 80X 4 2 DB ARBOA 25 st A
Joi s AFIRIEAN CBRETEN 5)

Numerical e S L % A
Derivatives | ¥rfiiik AR Z Bt EEE S8 (BB D
S Analytical FHFENTIRA H S 2 (SO RS HARIZHE R IR 5
fiEE AT i R
;ﬁ;gﬁ”'ﬁwﬁm@imeﬁmﬁﬁﬁﬁﬁimW%%;
FAE R (s
- WA B CRv D
Quadratic TEPEIZIE T, LINGO | B R 25 g — Bk,
Recognition | # & NIKH —UORRIEE CRLEZEZPE LRI A
WA YRR | EAD s BN CBAED
SoIOHINE | i, LINGO fER IO S e A
Strategies cval LR Can A Lo 24 o pR 20 A S e X 3 e e X
% W B ;0 RAEFTATLIA (e
R vk Bk E?ﬁ I O m, EFALAR (G
2R
SLP Mk PR AZ % T, LINGO 4 & % %k AC K ] SLP
Directions (Successive LP, ZFRLMEIR) ik TR T
SLP J5 ] ) (BB {ED

Steepest Edge
e BETL %

TEFZIETN, LINGO FERFICE AN KX P47 AT EfK)
AT 2, SRENE H AR T MR 2 AR AT
IEAN SRR AN fe BE I SR s

42




§ 5 LINGO WINDOWS 4~ 4~
(5) Integer Pre-Solver (BETRALE KAL) EIME

TR I 2P
IR A R IR R (BB E 3, ATREM)
Heuristics Level E4 0-100) . Ja & T7VEI H 102 o R 15 AU
Ja KA T AR, RN

Min Seconds

BEA IR R A R A SRR (R s NI TR) CRB D

Probing Level

G (4D

PR IR (Probing) HARMI ] (RS
M TIRG A LM R, WRE SR B TR
LA A S S RED o W] RE PRI HRLAEL A «

» Solver Decides: LINGO HzhwhiE (B &)
« 1-7: TWMBZB LT .

Constraint
Cuts

2R E CF
I

Ve IE A BE TR T, RS e B R ] O
soptication | 1 FHEMIIDy:
4 « Root Only: (AR5 i3 s CF1in)

« ALl Nodes: P15 fid B i)

« Solver Decides: LINGO Hzh¥E (B ixE)
Exiwe PR R 0N S0 6T b S 24
L FAS LI (A, B 0.75

W T AR eIE IR, BRI . AP
Vax Passes | rzy,
z;g“mﬁ  Root: WM A (B 2000

- Tree: AHHLARY KL (A 2)
ypes PR R E CED (NS, J6AT 12 F g
ot BEERE.  CHTART MRAHTY, 52 BRSOy

%)

(6) Integer Solver (HEEKMEMS) LK
FRTABERE 7 XU T AR M LRI COLP BEAD, X I el Rl R R 2 AR G

o
TEIA I P
P35 3 B SR FR AL S 0 AR R ), AT A
Branching . . i _ \
on Direction « Both: LINGO H#h¥kE (g E)
< Up: ) _HUAEAR G
* Down: [n] FHUIEARSE
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PR o B RO SE X MR A AT R, A
it #% -

Priority - LINGO Decides: LINGO FZhvei (Wedgi®)
* Binary: il (0-1) Aok
Absolute A B L ORI 24 R 2 N T IXAME I, 1A
Integrality | 40X R YO SRR B 10
v Relative A B R R AR R 2 N T IXAME I, 1% AR
AR 22 R YRR, B 8410
2 DLRU T ) SR Al 4 R A JEat, 0 Bl R AR FE 7 I
KRS, AU R E:
« LINGO Decides: LINGO HBhikfH ik (B
Warm Start )
M Z
GEEE;;;gi? R « Primal Simplex: J5ifhealiiis:
* - Dual Simplex: X {HraalifEik
« Barrier: [figE (B A57E)
Cold Start AN DLHT TIPSR A 2 S0 A 36, ¥ )3 Bl R e il
)| KM, MR ®RE: (AL, 1)
Absolut YT H A R B S S AR 1 40 5R 2 /N T IR A
solute b S e Sk
H 7 5 (1) 0 E I éiﬁﬁ%ﬁmﬁm%ﬁﬂﬁﬁ (H%E'JE\EUE. HE
i PR M R D MUK 4 2RI G
% 8%10°
Optinality | oopacive 44 ARER S 5 B ROARR 280 T A
AU F b B A 4 ot EI, YErEEOA A2 U (Wil N
R R ICYEfE R DX 24 2 | i) . 6y
{4 5%10
Time To Relative | 7ERE /P URIZAT G iX A Z PN, AR ARG 2[R
FF 46 K FHAH 6F 5% | i s b5 A A R 22 PR S . B4 (B0 100
ZEFRAI ] CRB) | b
Tolerances |Hurdle ST N
- P )] |—% LINDO #3141

Node Selection

TR

PRI AT T R R A, AT LA BT

« LINGO Decides: LINGO Hzhik# (Bt E)
- Depth First: FEEMA

* Worst Bound: JEFEEATEINFHIH AL

* Best Bound: &4 H AT IR 4T 1)
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Strong Branch

SIS H

PERER AT B RS Mle B, XWX A2 R
A, SRR BESRNE o FTiH SR8, Al fE—
AT RO AR 2R AT T $R
IRAFIE (B BTSRRI A

(7) Global Solver (&REmMKMELS) EINFE

eI T 3
Global Use Global Solver TEFEIZIETI, LINGO H4 M 42 Jay de LR A A 373K
Solver 5 ] 4 o B A1 o LAY, ST RS A R B U CRAFIE
ENSEEIeS B (IS ) T BEAR KD s 75 MIANAE P 4 R de I SR At
P FEFy, T AR ) i i i

Variable  Upper
Bound

Ak 5

AW DA B R4
1. Value: BEEAERG 1IE, BATHIY 10 s
2. Application F3&AHE B B XA FHH —Fh
IR ENEER

* None: FrfAREHAMEHIXAS 5

« AL A7 s A XA B

- Selected: JGHkFIEE 1 MR, 2R
Ja R AR I AN E AR AR A XA B (e
HWE)

Tolerances

2R

A7 AT DA A R B R D
1. Optimality: USRS o
LA AR (A 10
2. Delta: 4Rt RARLR (kL At o
WML iR 2B (B 10 ).
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AT LA 4 JR) e D0 SRR P (1) = 2R s -

1. Branching: 27 1 AR5 b A8 1
I BN«

- Absolute Width (Zaxf %)

- Local Width CJ=5#B% )

- Global Width (4:Ja%iE)

- Global Distance (4=JmjifiE))

- Abs (Absolute) Violation (Zix}phse)

- Rel (Relative) Violation (AHX35E,

Strategies R4 BCED
Bl 2. Box Selection: iEFEIG IR S 7
oy

- Depth First GRS

* Worst Bound (EAwIRFHI B0,
HWE)

3. Reformulation: A2Y 53 [y 2 ) -

* None CAHEATEE#E)

« Low (f)

* Medium (71

* High (&, B E)D

FARZ DAWIUG SRR, A LU LR REY

&E:
Multistart « Solver Decides: H LINGO #iiE (k41
Solver Attempts B, RN NLP [R5 5 I, 0 KA )
EZVNNCISEN (T € AT 2 R
Ty « OFf: AMUH 2 fUK

o N OLIIEEED: N SRR
« Barrier: FEfigyk (HI AE)

5.4 BOA3EHA (Windows Menu)

1. #4478 0 (Open Command Window)

M B 13 5 3% ] “ Open Command Window” iy 4 5 1. 4524% Ctrl+1 7] LLFTJF LINGO
()i AT T o AE i 24T B 1 n] DUIRAS A AT F4 i, 76 - 73R 745 5 T LA LINGO
(R AT T2 o

2. REEO (Status Window)

M FER L] “Status Window” iy s #%4% Cerl+2 W RUTIT LINGO
KBRS H .

U A G PRI IR) AT B A, T84 LINGO K ifi I 24 (1) SR A KSR A Y
RIS ITARIZATING RS WoR W NI SKAFASIRZS &1 (LINGO Solver Status).
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LIRGO) Solwer Status [x] @

Solwar Status ~Variables
Madel PICP T 2
onlinear: 2
Etate Global Optimum ithegers: 2
rjective 11077.5 Conztraints
azibility: 0 GRS 3
onlinesar: 1
srations: 44
Honzeraos
Extended Solwer Status otal: B
Solver B—and—E onlinesar: 2
Best 11077 .5 Generator Memory Used (K)
Obj Bound: 11077.5 3
S 2 Elapsed Buntime (hhimm: ==
hetive ¢ 00:00:01
Update ? nterrupt Solver| [(7 Eioze ]

RAF AR B L0 T WA SR A 8 10 1 R OB /N AT TR o SR AEASIRAS tr I3t
T AR A 24 Cinterrupt Solver), il 4 S5 LINGO 78 F — ik AL
PR AR . TEi R ZH 0L, LINGO Refg S AR 5 21 H H A ik it . — Mol oh
SRR, R[NP TC R ST, N 2 . X FEA R — AN, R
2P R SR AR AR, IR, R R RORER S, DAUNOME
FEUHTAR, DR IX LS v] BEAR A AN B AR 0T RS 2 ] A7 B o) e ek R R A
ARyt 2 TE M E I -

T o1 7SR A A4 (AT S IR HE T4 EH (Close) o i e AT LA P SR Al 2ok 74
T, ARk AL AE AT A B ()3 2 3% % Windows | Status Window 5 555141 7T .

5 TR A A5 42 A A T IR S bl A 3 I ] ]l (Update Interval) [#3E,
LINGO s AR iZ 3 Fg /s (RIS ) CLARD Ay B ) kg o T8 7 SR A R A e 1o o] AR
WE IR, AEFRCE A 0 K3 30E KSR AR I (5] ——LINGO A4 2 58 (1) I 1) 2588
T SRARASIY 1) 6] 1]

At fE (Variables)

Total ‘7R MATHIAR )4 3 A8 B %, Nonlinear 7 irb iR g vEAr 8%,
Integers W nILrf AR AL, AR MR R R IR 2O TR AN LR AR
PEXZ S B, XZW

X+Y=100;
XFY #RRLNEAT R . LR
X*Y=100;
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XFY (R AE kI, FrCh X R Y # 2 dE et Ar . X2
X*X+Y=100;
X & U7 RARZMERT, Y B X MR IR R, HE XX AR — k), Bk
Y R A . AR R AR LINGO A b e (AR = . e
X=1;
X+Y=3;

KX 2L, MUY &2, PO X RNY BB (i, BB rbr) X R Y #H 1 A0 2 4%
el
244 (Constraints) fl£

Total ‘27 Y ETBIALY" 2 )5 (1 4 29 E, Nonlinear {27 L (R ARE M2 3.
LA NIRRT B AN AL R E. WER— AR A AR AR
i, A LA BRI GZAR NI, A AL ST
JE% (Nonzeroes) HE

Total o uiBia rp 23R R KA % H , Nonlinear W7t b iR dEZeE AR &
REHEH .
A LFEH (Generator Memory Used, #fv: K) flE

R YT N AE A N AF . T LUE AT LINGO|Options fir 211
B (1) f5 K N AT &
BT (Elapsed Runtime) A%

SR SRAFAIIY ) H Hy T I TA], e n] BESZ B R 48 i 0 N R B R
KAEALRA (Solver Status) AE

R AT SR AR S5 ISR . BRI G .
k4 B8 A REM S

TR R AY (i | LP, QP, ILP, IQP, PILP, PIQP, NLP, INLP,

Model Class N e o e o e
ZIRAPE 1) PINLP (LA I FF3L3Eom IP, DL P H3LE IR PIP)

"Global Optimum", "Local Optimum",
"Feasible", "Infeasible"” ( A~ A 1T )
"Unbounded” CCG4%) , "Interrupted” (H1147) ,
"Undetermined"” CAEAfE)

State AT R PIRES

Objective SRR H AR AU | SEE

AATLIRAN L | e g .
Infeasibility | § A2 102 S (B AE=0, Haufirtnl A WIAT, oY

SO RAEFRAH M LT RERS 4SO

Iterations H AN LR FREARRE | AR

VIR R AR A (Extended Solver Status) f£
7R LINGO A LA R K i A s AT IR . BFE /0 Boe Sk fig4: (Branch-and-
Bound Solver). 4>J&:Rkfi#2¢ (Global Solver) FIZ ¥14G b sKAiE2E (Multistart
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§5 LINGO WINDOWS 44
Solver). ZHEH IR IXLERARARIBATIN A4 & HOBT . BRI L r

k4 B8 A REM) S
Solver B-and-B (/3B FHZ)
Type A IR SR R Global (&= fRmefLsR i)

Multistart (FZAW)46 Sk

Best Obj S:%Jgggiﬂﬁﬁﬂﬁﬁﬁﬁ%ﬂi Sk

Obj Bound | H#req 35 S

L S R LB A A

Iy (hF B-and-B ¥ );
flicy

Steps TR Global Fifpy; | UL

WA S5 CF Multistart F4%)

Active G RS AL

HARIUA i HOR X L HE, KA, il .

5.5 #WBEISEEA (Help Menu)

1. FEBHEM (Help Menu)

MNFESE e ] “Help Menu” BT LAFTJT LINGO (%5 B SC 4
2. KF LINGO(About Lingo)

KT T LINGO A E B 5 o

§6 LINGO BIHESITHS

DU BB BB A LINGO x24T Ll 2, R4k w2 o A A i 22
(R 1

EFET, MR DSk “Command Window” ir4 B8 H#:4% Ctrl+1 7] LA
FTHF LINGO (i AT % H, fH ] DL A 48R “ 27 IR AL R a4

WARTFECL T a2 TR FR 308, LAAE [ LINGO [¥#5 B .

1. LINGOER
Cat SR A
Com FE 2 5 7R T LINGO i 4

Help b T i 2 (R T A5 R

Mem BIRNAEREIE R

2. A (Input)

model PAair 24777 AN — MY

take AT AN SO IR iy T AR A o B AN B S A
3. EiR(Display)
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look BRI R A

genl 722 LINGO e iy

gen A2 I S TR A Y

hide ARV B A R

pause  BI{¥hEAEHH E R TR LAY 4
4. A% (File Ouput)

div B 45 R s 30 S A

svrt H B 45 Rt 30 e

save W TR AL ORAT 3 S A

Smps K LT ORAT A MPS SCAF

5. SRFHLRI(Solution)

go KA AR

solu TR AR ) SR AR A IR

6. iR (Problem Editing)

del MY oI R i S 0 AT BRAE AT 2 18] (R AR X PIAT) T

T

ext e TR TR LT

alt FUB A e B e b — A7 b B PAT Z R T A AT b ) TH 45 5

7. BHRZQuit)

quit IBH LINGO &4

8. RZ&SH (System Parameters)

page DL “AT7 b BT e AR K

ter DA i g 77 X H 45

ver PATEAL 7 i 45 2R

wid DL 52557 Shy By v s R o R

set R E BN S S

freeze RAFUTISEE, A& T IKEFNE3) LINGO HRIENIESEIXFEN 1%
B

time BIRAIR ARG IE AT I 1]

XHETVEA YY) SET 84 L2 et HIr) LINGO RG24, SET i &#lAEM

XPERATICE . SET dr A I A% LR
SET parameter_name | parameter_index [ parameter_value ],

H:rp parameter_name j&Z%(4, parameter_index ;&S ¥ &5 (4i'5), parameter
_value 2Z¥fH. BATIHSEAEIN, W SET fir-& M IHe & WoniZ S5 i ..
IeAh, “setdefault” fir & TR T A SHWKE A RGRIBRE (B ). IXLER
BEUWRAH “freeze” A A7 BIBCE LA Tingo.enf 1, JEEH LINGO R4/HIX
SERCE IR T .

50



§6 LINGO #4417 44

w3l | %% | 4 E (G
1 ILFTOL | 0.3e-5 | #IURZMErIiTiR %R
2 FLFTOL | 0.le-6 | S MEnliTinZRR
3 INFTOL | 0.1e-2 | #IURIAELMEATIT iR ZRR
4 FNFTOL | 0.le-5 | fZ&AELMEnliTiRZER
5 RELINT | 0.8e-5 | AHXf#piR 2[R
6 NOPTOL | 0.2e-6 | AEZRMEIK] (NLP) POttt iR 2 R
7 ITRSLW 5 G Bk IR AR B )RR
8 DERCMP 0 S O BE S, 1 520D
9 ITRLTM 0 EARRE EBR (0 TCPR D
10 | TIMLIM 0 SRR BFR CRPY (0 TEBRD)
11 | 0BJCTS 1 AR HAREPP L (14, 0:4F)
He gy > B ) NI == S Jﬂﬁ (=]
1 | wErR - %Eiﬁ\k%ﬁﬁ’]%}ﬁiﬁﬁ CGRFAT) ChfHEeeyLgs, ol
HE s X)
S| S 1 9 (6’ S SR - 4 b
13 | cutapp ) %U?ﬁfzqﬁrjﬁﬁ o B Oz AR W A, 1PN,
2:LINGO HBh¥E)
14 | ABSINT | .000001 | #&E4ax]ix 7 i
T NEr—— — gy
15 | HEURIS 3 BHORK QP 3 R ASKRAEXRE (076, MW EN
0~100)
N D z I ras )] - = ‘)1H7“
6 | HURDLE one %%{Z‘%,JWZU CIP) [H) “EH” fH(none: G, A& E N
RSEHUE)
17 | IPTOLA | .8e-7 | BEHOWKI (IP) LR iR frtir Z R
18 | IPTOLR | .5e-7 | BEHOWKI (IP) AR SR 2 B
7. 1 40| b ;“ > —‘L" (=] ‘\\2ﬁ‘\‘ H s
19 | TIHRL 100 ?Kﬁﬁ IPTOLR & A HIMiARtEZ H, FE P IR MR 1) e
[ (B
20 | NopESL 0 YR ARG (0. LINGO HBhik#e: 1. WE
PAes 20 BIRFLRTY SARSG: 3 BRI AL
o1 | LENPAG 0 i)iﬁﬁﬁ@ﬁ{%[ﬁ%ﬂ O:FA W wT s TR AR 13
22 | LINLEN 76 2y AT 58 BRI (O A PR AT 5E A 64-200)
23 | TERSEO 0 B g Oz VRN, 1:faivhiy)
RIS E D (L&, 0:745, Windows R4 fE
AWIN 1
24 | ST s
N 2 -B - : 4%
o5 | spLASH 1 iﬁﬂjﬁ}iﬁ%ﬂﬁﬁwm,@\ (1: /&, 0:7%, Windows &&iA
REEHD)
B a2 E D (L&, 0:45, Windows R4
ROUTE
26 | OROU 0 A
27 | WNLINE 800 i A B 1 I ik s AT (Windows &2 454 B4 )
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KRR M A& LR SIMIER R 5 MTE (Windows R 48

28 | WNTRIM 400 D

20 | STABAR | 1 | WoIRaski(1:kE, 0:77, Windows %A gfii/H)

30 | FILFMT 1 SR (0 Ing R4 3X, 1:0g4 K4aX, Windows RZEA
eI

31 | TOOLER 1 BoR T AR, 0:7F, Windows REiA Hefli )

32 | CHKDUP 0 s SRON AR R EA (112, 0:77)

33 | ECHOIN 0 WA & SR B A B (L2, 0:77)
BERE B DHEHE /R (L2, 0:75, Windows R4

34 | ERRDLG 1 A

35 | USEPNM 0 FVFIG R BI AT FIEASE S IR A A (10, 0:7%)

36 | NSTEEP 0 AE AR L P SR A AR eh A HY g Bt 120 S s b P AR e (1
&, 0:7%)

37 | NCRASH 0 FEARZ A SRR 3 P Al R e X5 A T it (1
&, 0:7%)

38 | NSLPDR 1 g”t;liiiz‘riﬁzﬁﬁﬁ%ﬂiﬂﬁﬁ SLP VA AR (1142,

39 | SELCON 0 FEAFLR SRR R P P AT R PR Y4 R (122, 0:75)
SR A A ME LR (MILP ) BEARL, SR A

40 | PRBLVL 0 (Probing) FHARMZM(0:LINGO HBhwkE; 1:7C;
2-7: WG E LTI )

41 | SOLVEL 0 CEVESKRAR (0 LINGO AZhik#E, 1: Jihsaik
W, 20 RMERaiB, 30 B (HA )

42 | REDUCE R FR4E (2 LINGO HhiE, 1142, 0:7%)

43 | SCALEM AR EAR R E (L2, 0:7%)
J5U i B Al TEVE YE AR R 5 (02 LINGO H 31k

44 | PRINPR | 0 |, 1o ebiSshtidasitsaid, 20 BB i
AR EEREAT24K)
XA FR AL TR e AR AR B SR (02 LINGO H Bk

45 | DUALPR 0 5, LR ML EmE, 20 FHBERE TR BT
AR HT2R)

06 | puaco | 1| TEOEREEISLZON (02 AVSAMTRIEE R, 1.
TR 20 TR AR o AT U )

47 | RCMPSN 0 Use RC format names for MPS 1/0 (1:yes, 0:no)
TR A AL AR (02 MR (K SCAE U 51

48 | MREGEN 1 R IR SOAAE AR A AR | FHIN s 3o A7
it 2L

49 | BRANDR 0 Sl A8 LU (K9 56 J 17 (0= LINGO I By 5
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o) EICRAR ;2. ) T IBCREALSE)

ORISR SE 4k (0:LINGO HEhveE, 1: —dEil

50 | BRANPR 0 (0-1) 78)
51 | CUTOFF Jle-8 | Ik IR 2R
52 | STRONG 10 T8 R B JZ IR G
IP BB BhI ) LP 53k (0 LINGO Hzhig+; 1. ke
53 | REOPTB 0 i3 (RIS 20 JRUURERAE; 30 Xl
%)
54 | REOPTX 0 IP A3 B ) LP &y GRIH )
55 | MAXCTP 200 3R AR B RS, B IEAAS A 1
s | RCTLIN s E)@ﬁ) (AN EEOAT T it vl ) 24 AN B8 1) FBR CEE
57 | GUBCTS 1 AT X S Gu) # (1: &2, 0:1%)
58 | FLWCTS 1 R (Flow) #] (1:4, 0:75)
59 | LFTCTS 1 A Liftd (L:42, 0:1%)
60 | PLOCTS 1 SRR ] (LA, 0:17%)
61 | DISCTS 1 AR (122, 0:1%)
62 | KNPCTS 1 ATHEAESR (12, 0:1%)
63 | LATCTS 1 A (Lattice) #] (114, 0:7%)
64 | GOMCTS 1 JETH Gomory #I(1: 4, 0:7%)
65 | COFCTS 1 A REALHE (12, 0:7)
66 | GCDCTS 1 TR KRARFH (142, 0:15)
67 | SCLRLM 1000 | WVERCE R RATEL (X Windows R4 H])
68 | SCLRDL 0 VB O IEERT () (X Windows R &8 )
69 | PRNCLR 1 FS UL (1242, 0:7%, 1V Windows 446 H)
70 | MULTIS 0 NLP 2 nisKRARM L (0:7C, W BT AR D)
71 | USEQPR 0 AU R (L2, 0:7%)
72 | GLOBAL 0 JETTRE NLP SR 4 R s UK i fR 7 (1042, 0:1%)
73 | LNRISE 0 PG (0:LINGO ABhYE, 1176, 2:1K, 3:6%)
74 | LNBIGM | 100,000 | Z:MEALIKI A M &%k
75 | LNDLTA | .le-5 | ZkP:4ki¥) Delta i R
76 | BASCTS 0 A (Basis) #| (1:42, 0:75)
77 | MAXCTR 2 3R ARRRT s I EE I, B AR A A R B
78 | HUMNTM 0 I3 HPAREAN Y SR R R A R 1R /NS TR (R
79 | DECOMP 0 MR R (L2, 0:1%)
80 | GLBOPT Je-5 | A R U sRARRE P IR SR ek R 2 PR
81 | GLBDLT Je-6 | AR AL SR AR A A I R b s ) A R R
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Fi

82

GLBVBD

Jle+1l

4 Rl LSRR e AR i i) B S

83

GLBUBD

& Jay e LSRR R o A2 SR 1B S N T E (0 BT
AASEAAER] EF; 1 AR ESY; 2:
i)

84

GLBBRN

4 SR I SR AR v 55 1 YO Ha 4 B s P 1) 0
TmE (0: ZaXFvEfE; 1. JREBTEE; 2. ARTEE; 3:
IR, 4 XSRS 50 MRS

85

GLBBXS

A Jry B SR AR R PP IE R ER 0 B R 5 (0 K
FEsss 1. HARIRF BN

86

GLBREF

4R B LSRR P TP B 1 G ). (02 ANHEATHE
. 1 K 2: ‘:F‘; 3: _['%)

§7 ZEEH

Bl 7.1 SRR TR

H LINGO AR5 a0 T -

nodel :

XN2+yN2=2;
2* XN 2+X+yN2+y =4,

end

TR 2 R

.i,.X2+y2:2

|
f2x* +x+y*+y=4

Feasi bl e solution found at iteration: 0

B 7.2 LS PR

Vari abl e Val ue
X 0. 4543360
Y 1. 339247

TR E A — ARSI AR, AR EST RN

R RS A AT Bl LR RS E (455 . RO Lk I 18 BT AT A i 58 1oy
Bezs eI A AR 55 BT AL SR TR) o (R g K AR Pk e 2 K H b i D A ARt 2y
BEIN TAESS, AT REAERE A AR AT IR AR 55, R & hriE T 3 ic 2 4 )

o ANIE 2 1P 2R T SR 23 7 A
173 T AR5 1 ARk

AT 55 10 AR sl gln 5545 FL A
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) RS DR K AR AT 55 AR SE K R M AR B A%, AT 5519 53 FL L 25 IR X
AR

AR H A e MO O 2R . 2 R4

O BRI RS H AL Bl & — A TR Sk 1

@ BRUEH AT BT R

Bl A7 11 TS (A=K ABCE] 4 AN TAESE (1—4), Sy FE.
AT S5 BT AR 2R I TR G R 36

(
(m——»mr—+«ki::FK\\\\
@x\\\*

o
(m——a4a<if
(

)

()—>(K)

f£4 | A B C D E F G H 1 J K

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

MODEL :
PRSP G
SETS:

UESHS, AU g rET;
TASK/ ABCDEFGHI JK/: T;
VES 2 AL REES (A WISE A RETTAAB, 2545 ;
PRED( TASK, TASK)/ A,B B,C C,F C,6 F,J G,J
J,K D,E E,H E,I H,J 1,J/;
U TARERAE S
STATION/1. .4/;
TXS( TASK, STATION): X;
D XEIRAELEEGTXSH— DB WX A, K =1, WERRFINMES
FRIRL KA TAESG 58 15
ENDSETS
DATA:
MUF%A B C D E F G H I J KHKSEHRMETIT;
T= 45 11 9 50 15 12 12 12 12 8 9;
ENDDATA
VYRS 15NN, BRI SR AR AL GRS
VEE—AMEME IR IR B — A TAER, Bl 2 2R @;
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@FOR( TASK( 1): @SUM( STATION( K): X( I, K)) = 1);

URHT R — AMFEALEAR PG K R AR R, 1386 I (1 AR L 20N T
BRI T AR, Bl LR ©);

@FOR( PRED( I, J): @SUM( STATION( K): K * X( J, K) - K * X( I, K)) >= 0);
DR — AN LA UL, AR 2 I8 [A] D6 Z50AN KT 2BE e 2k J51 31

@FOR( STATION( K):

ASUMC TXSC I, K): TC D) * X( I, K)) <= CYCTIME);

U b R SO B M O 2R Y

MIN = CYCTIME;

eexX(1,J) H0/1745 &

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

END

THELIHR > 85 R
d obal optimal solution found at iteration: 1255
oj ective val ue: 50. 00000

Vari abl e Val ue Reduced Cost
CYCTI ME 50. 00000 0. 000000
XA 1 1. 000000 0. 000000
XA 2 0. 000000 0. 000000
X( A 3) 0. 000000 45. 00000
X( A 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
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
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m

X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(
X(

m m m

H 000

PN N N A T i i o S n S

1)
2)
3)
4)
1)
2)
3)
4)
1)
2)
3)
4)
1)
2)
3)
4)
1)
2)
3)
4)
1)
2)
3)
4)

§7 %A4%s

o

O OO PFPrP OO0OO0OO0OPFrP, OO0 0Ok, OO0k, OO0 O+ O o

. 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. 000000
0. 000000
12. 00000
0. 000000
0. 000000
0. 000000
12. 00000
0. 000000
0. 000000
0. 000000
12. 00000
0. 000000
0. 000000
0. 000000
12. 00000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

O © O O O v O o o

B 7.3 ITERRAB (XFRBEBHE B, Traveling Salesman Problem)
F—AMERS L, IR 1k, BRI 2, 3,
W Lo CAMIETT T 2 § 1IR3 ¢ » Al N AR (KU X L8l A

Jig 9l fpe b2

A LA 2 FII7VEAE TSP &R BAEHON RIS

AL M R 2IE) BfERE— “ i n 7,
ENRRER, JIA—480-1 #H A

WM T H] j, Hitj

_iL.

Xij =
10,

ij

n
. o R
HHBRHRAE Q ¢ % Jerhe

Hretsit

3k LA VT 010 00 20 A2 1 4 <

RE] n%*ﬁ\, %Ei&_@yﬁ

RXHLA AR P AR IR 7%
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DTSR R A ZUEAT AN BIURE U ) R DI ST s U R AT 20—
W7 T3 PRI R DI T o P T PR 4 20 240 SR 53 Sl ST B R A 2 A

énxijzj, i=1,2,L,n

ax =L j=12L,n

FIBCTAG R T —ARR, B MEIR R B B BOR R . (H LIS SRR
T TSP RBIFATET, OUE L EEHAF. Hln:

3 6
1& i
2
5
DLF A S PR, RS AR TSP IO, S AR AL A T ],

KL, BATRERCER — P SR BN 78 3 I 20 AR A LURE S 7 A7 3] 1 5
%o HSMER U, (1 =2, 3, L, n) |t . i m m RS (i
SRIX LA R AL S LR P DO I (R A fED o BUAE BN R I QI AR A1

u-u +nx, £n-1 2£it j£n,

A T UEWRZ A R AT U RO, Z0E]: (1) ATAT 8738 Rl 1) ik 2 A AN
WARZLIRGA: (2) APl [n] H s 2 % LR A
EOGUEN (L, MREE. BSOeAr/E 78], e vt 204 A 7,
A DAEE— AR EAE S 1o & Ehd A 0, L iy, W
u -y +neEn-1
u,-u +nEn-1
L
u -u +tnen-1
X kAT, A
nEn-1, rJA!
MU BANIER, 45 (1) f3HIE.
NHER] (2), RAMEEE W THAEER SR L, L1, T
U = UrIE T e, IEE {0, L, L, n- 2} .
Bk, u-u, £n-2, 2£i1 JEn. NERSKIEWLE KA L IZ AR &
(1) Ra&m Efid
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iu -u +n=n-1£n-1
-i-uiz- u,+n=n-1£n-1
L

|
[
}u, -u  +n=n-1£n-1

Cii) ARl L fria
ju -u £n-2£n-1 r=12L,n-2 j1{23L,n-{i,i.}
fu -u £n-2£n-1  jT{23L,n-{i}

MIT&se (2) 43k,
REFATHE TSP ALl 17— MR A BB e MR ) AL

[ g
imin z=gq ¢;X;
.I. i,j=1

.. i
| ]

st Ax =1 j=12L,n
: -
i n
i ax =1 i=12L,n
: “
::: u-u +nx, £n-1 2£it j£En
i X; =0,1, i,j=142L,n
% u 30, i=2,3L,n
AR, U NN CORT 300 I, 1R G A P AR ) ) RS S AR K

T 2 SR AT RAR K i) 0, TSP L UEWA & NP afi el 5L, H AT I A I 22 33 X 1]
B T IR () 15, AT SR A ANV £ S A e P R ) ) 7 2 J AT 2

TSP j2 —MNEZEMAAMRALIE, BT HERKIN S, 2L e BLIEBRT
Mgk il AR A R TSP 461l s

IR 1 LA — G LA T n AR (NPEREER), 1R A ] J T3 58 5 i
FPAENLES N FRATAS BN L 58 eI AT AT R U AT R b . BT L L2
TR, ML | ISP THIBORE s, (nhnli) o BUEIA AN LAL AT AR
LA TR s, H9PT A AN LG TR E B s, A& . CAIMIRES s, %2
W&s; (j L) HENEC; o« F4F J AL p; o ATTREL, FIA—HE
ZAE 0, JLINTREY 0, ZESRRAEN Sy, K0, 1, 2, -, nFH— AR EH n gk
IR T A — AN I TN, AR E R , SE T N T T B R TR

Yy ) J
a (Cip(i) + pp(i)) =aC,pta p;-
i=0 j=0

i=0 59
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n
BT Q P, AN, HOZF ORI TIGUT i A B TSP,
| ATV A B A
nodel :
sets:
city / 1.. 5/: u;
[ink( city, city):

dist, | BHEAERE;
X,
endset s
n = @ize( city);
data: ! EHESHFE, &I EIERIFR;

dist = @rand(1); ! BEHL™E, 3K AT UREEAER R i) 8
enddat a

RN A®

mn = @um link: dist * x);

@OR( city( K):
REAIR K

@um( city( I)] | #ne# K x( I, K)) = 1;
LB THITTK;
:]_,

@unm( city( J)| J #ne# K x( K, J))
);

UORUEAS H I P
@or(city(l)]|l #gt# 1:
@or( city( J)| J#gt#l1l #and# | #ne# J:
u(l)-u(Jd)+n*x(Il,Jd)<=n-1);
);

DB S u PR 3 AR Y (R SR A, DR AR BT 0 BRI I AN HEBR 45 TSPl &) e AL
@or(city(l) | | #gt# 1: u(l)<=n-2);

L XXCHON 148 i

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

end

TR 45 R

d obal optimal solution found at iteration: 77
oj ective val ue: 1.692489
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Vari abl e Val ue 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

DI ST( 1, 1) 0. 4491774 0. 000000
DI ST( 1, 2) 0. 2724506 0. 000000
DI ST( 1, 3) 0.1240430 0. 000000
DI ST( 1, 4) 0. 9246848 0. 000000
DI ST( 1, 5) 0. 4021706 0. 000000
DI ST( 2, 1) 0. 7091469 0. 000000
DI ST( 2, 2) 0.1685199 0. 000000
DI ST( 2, 3) 0. 8989646 0. 000000
DI ST( 2, 4) 0. 2502747 0. 000000
DI ST( 2, 5) 0. 8947571 0. 000000
DI ST( 3, 1) 0. 8648940E- 01 0. 000000
DI ST( 3, 2) 0. 6020591 0. 000000
DI ST( 3, 3) 0. 3380884 0. 000000
DI ST( 3, 4) 0. 6813164 0. 000000
DI ST( 3, 5) 0. 2236271 0. 000000
DI ST( 4, 1) 0. 9762987 0. 000000
DI ST( 4, 2) 0. 8866343 0. 000000
DI ST( 4, 3) 0. 7139008 0. 000000
DI ST( 4, 4) 0.2288770 0. 000000
DI ST( 4, 5) 0. 7134250 0. 000000
DI ST( 5, 1) 0. 8524679 0. 000000
DI ST( 5, 2) 0. 2396538 0. 000000
DI ST( 5, 3) 0. 5735525 0. 000000
DI ST( 5, 4) 0. 1403314 0. 000000
DI ST( 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



LINGOS8.0 for Windows #: # 2 & A

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

Bl 7.4 BREBHEE 4o NDrp (=12 L, N)4dk&ES{p}, HESPT
15 Py B p, BB ¢, FR, R Pyl p, RTINS, WHLE C, = ¥,
XHEC, =0LETEN), faE MR Py, ZRM p AR py BRI 2
X ATHESIRTTVERAM . TIITER R P RaIRES, SRS LR p, BLAMG
R JEEAE P PR, BRIRGE ¢ IFHANBRIRE py . IREE py I, R
1k BARXE A Z P BRI

ESCT (1) 2 p MR R T py R, ts A SR P AT 1

| f(@i)= mjin{cij +f())}, i=L2L,N-1
+ f(N)=0

XRE—ANREOTRE, JHLINGORT LA i I fif o o

U B LI )

nodel :

dat a:

n=10;
enddat a
sets:

cities/1..n/: F; 1109300
62
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roads(cities,cities)/
1,2 1,3
2,4 2,5 2,6
3,4 3,5 3,6
4,7 4,8
5,7 58 5,9
6,8 6,9
7,10
8, 10
9,10
/. D, P
endset s
dat a:
D=

N B 01O O
= ©
o

~N O 00O ©O N WO
ol

9;
enddat a
F(n) =0;
@or(cities(i) | i #t# n:
F(i)=@n n(roads(i,j): D(i,j)+F(j));
);
VWK, A RPCE, §)=1, Wi B fin e R B AR I S — 0 0 -—> §, WA S,
1k, FATHI0 R 5 5 A H B R R AT
@or(roads(i,j):
P(i,j)=@f(F(i) #eqg# D(i,j)+F(j),1,0)
)
end
THELIFR > 45 RN -

Feasi bl e solution found at iteration: 0

Vari abl e Val ue
N 10. 00000
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F( 1)
F( 2)
F( 3)
F( 4)
F( 5)
F( 6)
F( 7)
F( 8)
F( 9)
F( 10)
P( 1, 2)
P( 1, 3)
P( 2, 4)
P( 2, 5)
P( 2, 6)
P( 3, 4)
P( 3, 5)
P( 3, 6)
P( 4, 7)
P( 4, 8)
P( 5, 7)
P( 5, 8)
P( 5, 9)
P( 6, 8)
P( 6, 9)
P( 7, 10)
P( 8, 10)
P( 9, 10)

B17.5 BRY AE=KIFEHZH (CMCM2003B)
Bk Tl A B K TR A2 —, Rk Tl ) = 2R e . VR 22 IR
R R Fe RITR 0, e WA 1 2He i sh 4= (LURRIRHE™) 3%, Wshfe
HERZE (BURNRIFRRZE) 85k 5. S X £ R B 1R FH A 19 I i R

U R 1 AT .

17. 00000
11. 00000
15. 00000
8. 000000
13. 00000
11. 00000
5. 000000
7. 000000
9. 000000
0. 000000
1. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

R B b Ok, OO0 Fr,r PP OO0 Ok OO0 Pk o

e RN HLATE TSR R A R HE AR HERR O — AN, BN SRR
Pk R AR T A AR A —ROR UL, PR S AT 25% A, I
AT B0 A adoE, DLW ARy
e MM RZRLE AW, RPN (] 5 3.
EIBEH L CLURN RIARED D A E I A 2 NBRER RIS CLLR TR p )

TR (KAL) #EE
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Y MEAANA AT 505, A A S BRI EER . MR E K7
(AR B B LA B i 18, ARSI A 3% A B R RS = (o2
KA 29.5% + 1%, A S AL BRED FERCEL SR BIE) A, IR —DNYEK (8 /)
D PR S PR BRI AT . MWKGZE, ST LS, (H—ANPERNAE ., K4
SR ENET TR R 3 A

PR E = 154 W, “FYRGE 28km/h . RERFEIRIRR, TR
REZMFER 1 BESe. RN TR B Y 2 (P fRe =, e— YRR
HIEFFUR TAER BRI o RAAE AT I BT RE 2% (1) B B 2 AH G n LY, B U] B
GHERANN R AR RS RS (NS B o F R A A AN it I Ay P 20 A A DA bR R
%o RIEBFRHA L BES T o

REAN AL IS 0 e R T B 102 L FH I 98 60 m (WX ) 208, AN IS RS,
I3 B I 1 FERE T2 AN

—ANPER AR RS LA A Hal LG, S e A |
HEUBRZE, Rl ek 2k B isiin 2 (R BEHLIR 25 m,  eEn i m] 5
IS RVERAKE R, BT CAHERERITERL, R &4 48 B RAEEU AR TTD.
—AERITRIEAE REARGR A T~ mAE G 25k, —Nem)
TR N A% 7% L8R THPI A R )2 —

150858 (AHD I/, FR D IRE, WS A b ;

2. FI AT s, SRR CRaremiide: RS T,
s s D -

T VR 45 SR ) o0 Sl N B AR, et — AN BRI A = TR R PO 59 &
XFRTHSER], 25 ARG AE = TR AN I I8 2 S A AR A 77

WFERNHH AL 104, ER 54, WHTPHE T &, F4 20 #. S A—NYE
WK P= sk B AT 1.2 Jm, {80254 1 1.3 Jymli, {81387 111.3 Jimi. A4 1.9
il A3 1.3 Jihli,

BRI S B R W, SRS E S 2 IR (A D IR R

B L | B2 | 3 | B4 | BEES | A6 | LT | L8 | HHY 9 | AV 10

L Er ] 5.26 | 5.19 | 4.21 | 4.00 | 2.95|2.74 | 2.46|1.90 | 0.64 | 1.27

filksz 1 | 1.90 | 0.99 | 1.90 | 1.13 | 1. 27 .25 | 1.48 .04 1 3.09| 3.51

E=Yab/ 0.64 | 1.76 | 1.27 | 1.83 | 2. 74 .60 | 4.21 .72 15.05| 6.10

2 2

H 5.89 | 5.61 | 5.61|4.56|3.51|3.65|2.46|2.46 | 1.06 | 0.57
2 3
2 1

sl | 4.42 | 3.86 | 3.72 | 3.16 | 2. 25 .81 0.78 .62 | 1.27 | 0.50

B ARG O RE) AT B RS R AR

1| A2 | B3 | B4 | Brs | BRie | BT | r8 | BP9 | 710
0.95(1.05(1.00|1.05(121.210|1.25(1.05|1.30(1.3]|1.25
1.25(11.10(1.35(1.05|1.15(1.35|1.05|1.15|1.35|1.25
30%| 28%| 29%| 32%| 31%| 33%| 32%| 31%| 33%| 31%

payl

HVH:?
oy

o | =
> |
el I
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E T T T T T
o B
8 3 =
+5 o BE
+3
4 B _*_ 1
+* *a ?
’
*4 g i
3 o -
+10
2 *
2t - s
DR 1
1} iRl A .
S o
o T mEl =
|:| 1 1 1 1 1
o 2 4 = a8 10 12
FHHFR S AENTEE
nodel :
title CUMCM 2003B-01;
sets:
cai / 1..10 /:crate,cnumcy,ck, flag;
xie/ 1 .. 5 /:xsubject,xnum
link( xie,cai ):distance,l| subject, nunber, che, b;
endset s
dat a:

crate=30 28 29 32 31 33 32 31 33 31

Xsubject=1.2 1.3 1.3 1.9 1.3

di stance= 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;

enddat a

NER NS

m n=@un( cai (i):

@um ( xie (j):

nunber (j,i)*154*distance (j,i)));

Fmax =@un(link(i,j):nunmber(i,j));
I'max=xnum ( 3) +xnum (4) +xnum (1) +xnum ( 2) +xnum(5) ;
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I'mi n=@un( cai (i):

! @um ( xie (j):

! nunmber (j,i)*154*distance (j,i)));

I'xnum (1) +xnum ( 2) +xnum( 5) =340;

Ixnum (1) +xnum ( 2) +xnum(5) =341,

I'xnum ( 3) =160;

I'xnum (4)=160;

R4t 4c B4 Lt 2 T LS AT I IR

@or (link (i,j):

b(i,j)=@1 oor((8*60-(@! oor((distance(i,j)/28*60*2+3+5)/5)-1)*5
)/ (di stance(i,j)/28*60*2+3+5)));

I'b(i,j)=@1 oor(8*60/(di stance(i,])/28*60*2+3+5)));

P't(i,j)=@Ioor((distance(i,j)/28*60*2+3+5)/5);
I'b(i,j)=@1oor((8*60-( @I oor((distance(i,]j)/28*60*2+3+5)/5))*5)
/ (di stance(i,j)/28*60*2+3+5)));
AR I B KR A IR T B
@or( link (i,j):
| subject(i,j)=(@! oor((distance(i,j)/28*60*2+3+5)/5))*b(i,j));
R R R VAT NSV
@or (cai(j):
cnum(j ) =@um(xi e(i):nunber(i,j)));
U UH BN R S
@or (xie(i):
xnumn(i)=@umn(cai (j):nunber(i,j)));
BT
@or (link (i,j):
nunber (i,j)<=lsubject(i,j));

L B RE JJAIR;
@or (cai (j)
cnum(j) <= flag(j)*8*60/5 );
L HEA W ---- added by Xie Jinxing, 2003-09-07;

@un(cai (j): flag(j) ) <=7;
| RE AT
@or (xie (i):
xnum (i) <=8*20);
LA P AR
@or (cai (i):
nunber (1, i) +nunber (2,i) +nunber (5, i) <=ck(i)*10000/ 154);
@or (cai (i): nunber (3, i) +nunber (4, i) <=cy(i)*10000/ 154);
| PR ERAT S AN
@or (xie (i):
xnum (i)>= xsubject (i)*10000/154);
RS RAW,
@un(cai (j):
nunber (1,j)*(crate(j)-30.5) )<=0;
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@un(cai (j):

nunmber (2,j)*(crate(j)-30.5) )<=0;
@un(cai (j):

nunber (5,j)*(crate(j)-30.5) )<=0;
@un(cai (j):

nunmber (1,j)*(crate(j)-28.5) )>=0;
@un(cai (j):

nunber (2,j)*(crate(j)-28.5) )>=0;
@un(cai (j):

nunmber (5,j) *(crate(j)-28.5) )>=0;
DR T AR B AR i,
@or (link (i,j):

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

DR B P I A B R
hehe=@um (link (i,j): che (i,j));
LR
@or (link (i,j): @in(nunmber (i,j)));
@or (cai (j): @in(flag (j)));
| AERRE 2R
hehe<=20;
ccnunr@umn(cai (j): cnun(j) );
end

B 7.6 B/NERMH (Minimal Spanning Tree, MST) Jaf&

SR A S /N E SR T BARR 22, AHJERIH LINGO 7 AH A (1) MO Rl A 24 2
— T AR T AL AR AEY MST ) @R 7 . FRATEE ST 3C[7].

fEEe T, BRI E IR AN EEE G, BRI G A A1)
B G IR AE R o AR AR E 25 30 A R A % AR R B . B ] G AR/
(AL AR R R L G T e /N A B o

VF 22 SR in) AR ] LAUE 45 R g5z /N OB o B, el B 0 — 26 28 B AT TN ke
PR WA AR B TN 4R AN HB DR R K s W IE A R A YR A 1
DR HEBR () BRSSO T U [ R, LA THI R il A A g

o B HE A w T RIFE N A RSB H G 2, A AN 2 TR PR ]
o TSR HAT TR 2 MK FE SR /NI AR Z T &

HTAE TR NRAE, R B
E: (D) RV RS (2) ZHA
RN LRI, RE AN
() PRTEE B A M CRERTRED

MST FrI#EER R AL T
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B 7.7 BCEE (FBIRIAIE, Assignment Problem)

KA NN ASEC n AR LARAS H o i M RCR I . 28 1 AN 8GR
W LARHRZ PN ¢ o ZOREGREA NI — I LAE, JFZRMECEIZEE TAE, L
A4 SE LA AT 55 BRI TR A e/ o 12 ) R AT 7R R

[ d d
i mn a a GX;

| i=1 j=1
I'st.
-I- n
[ ax=L j=12L,n
1 i=1
b
i ax=L i=12L,n
| i=1
i %=01
AR, MGin) AT AR s i ) R RS . PR R R AE BT n AR n
ANCHIIR R, REANIEE 1SR e ke, RNCA 1 SRR E. WRINE,
X i SR P B O L ORAIE X X O B0 1o AR, SEs e, Rl ia i i)

(K3, DAL E B AN BRI X, X0 B0 1, S feAift toRF R O B 1o G SRALUS WA 23 e )
B, FHRAEN], BRI — K — FESe iy R B SR R AR ARG | AR, T v
AT DAE R 2t R i JEUOR SR i, R AT AR K. 940, 45 100 A Z-Hd 100 1L
VERAE TR AT 10000 M. IXI, WERA LT 1EVESCR S8 W
7% O(N®) (160 4 RS AE R AT R, 3K AE 1 Kuhu (1955) $2 K.
nodel :

L7TATN, 74 AR 7 e In)
sets:

wor kers/ wl. . w7/ ;

jobs/j1..j7/;

i nks(workers, jobs): cost, vol une;
endset s

U H bR R 2

m n=@un(!inks: cost*vol une);

VRS TN BT — 1 TAE;

@ or (workers(1):
@un(jobs(J): volune(l,J))=1;
);
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VR TAE B LA

@or(jobs(J):
@unm(wor kers(1):
);

dat a:

cost=6 2 6 7 4 2 5

4 9 5 3 8
5 2 1 9 7
7 6 7 3 9
2 3 957
55 2 2 8
9 2 3 12 4

enddat a

end

THELIFR > 45 RN -

d obal optimal solution found at

oj ective val ue:

Vari abl e

VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(
VOL UME(

vol urme(l, J)) =1,

N N B~ O
D N W

E

S " 3555 SSSRRRRERREREREERRE

iteration:

Val ue

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

000000

. 000000
. 000000
. 000000
. 000000
. 000000

000000
000000
000000
000000
000000

. 000000
. 000000

14
18. 00000

A O 0O O N OO W W S ODMNMSNDNOOOPIMMWDO

Reduced Cost
4,
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

000000
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VOLUME( WB, J7) 1. 000000 0. 000000
VOLUME( W4, J1) 0. 000000 5. 000000
VOLUME( W4, J2) 0. 000000 4. 000000
VOLUME( W4, J3) 0. 000000 4. 000000
VOLUME( W4, J4) 0. 000000 0. 000000
VOLUME( W4, J5) 0. 000000 5. 000000
VCOLUME( W4, J6) 1. 000000 0. 000000
VOLUME( W4, J7) 0. 000000 2. 000000
VOLUME( Wb, J1) 1. 000000 0. 000000
VOLUME( Wb, J2) 0. 000000 1. 000000
VOLUVE( Wb, J3) 0. 000000 6. 000000
VOLUME( Wb, J4) 0. 000000 2. 000000
VOLUVE( Wb, J5) 0. 000000 3. 000000
VOLUVE( Wb, J6) 0. 000000 0. 000000
VOLUME( Wb, J7) 0. 000000 1. 000000
VOLUME( W6, J1) 0. 000000 4. 000000
VOLUME( W6, J2) 0. 000000 4. 000000
VOLUME( Wb, J3) 1. 000000 0. 000000
VOLUME( W6, J4) 0. 000000 0. 000000
VOLUVE( W6, J5) 0. 000000 5. 000000
VOLUVE( Wb, J6) 0. 000000 10. 00000
VOLUME( W6, J7) 0. 000000 0. 000000
VOLUME( W, J1) 0. 000000 7. 000000
VOLUME( W, J2) 1. 000000 0. 000000
VOLUME( W, J3) 0. 000000 0. 000000
VOLUME( W, J4) 0. 000000 9. 000000
VOLUME( W, J5) 0. 000000 0. 000000
VOLUME( W, J6) 0. 000000 3. 000000
VOLUME( W, J7) 0. 000000 5. 000000

%] 7.8 ~ XA EE (Quadratic Assignment Problem)

XA ) 5 HR IR ) R ) —FHE o R DAHEAR IR ) R VR LR MR R, WO )
KA, TR TG I B 2l O R ) B, A AR A SR A

LR 4, R S A HARES S. T A K. SHIT S
HHMICE, UMEIARIEE— b, X BRI LM B S R ICE
DI L T I — A0 T IR o E KB S — /Mo % . il 9N 0-1 4

X..

1

o

1 HEiISH—AICER) s j(TH—Ics)
0, H¥ )

— — —
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JHAN 3 P i A ) AR AT R A ARt AP S 1

ax =1 i=12L,n
j=L
ax =1 j=12L,n

1
AN

LR ) B0 FI B LA BRI B S . RN TSI t e+ JUARREA: 75
| (SHIEZ) ML | (TIH—AIE20) WRINEK (SH—A7E2) i

(T Hy—ATEZOFT BRI BT AR, FAT 24 X, =1H X, =1, MR X, X =1
0, AR . TR H AR A 0-1 Atk i ikt

n n n n
O O O

é. aa a CuXXg -

i=1 j=1 k=1 I=]

I LI A R K Gy WL R AL, AT FOTRBUEH ORI BL: Gy =ty dy o AT
FEFIR A RO, BTN WA N AT 4P AL

HHIAA SN n AL ES, TR n Mg S . A )k 22
FERF I PR E AT, R T 2 AR R T T e/ o Gl T
(1) AR L) 2 AR (2) R0 L) FrfE - Nk 2 i) (R

WK, AT RSN EWN, B S A K. Sy,
AT AT RET 2 EE R IS T i . XA, b, Ron T
J VM) k2 TR CLOE S D dy Dl O | R

ALAIEIA] (AR AT Z IR M BRES AT 9G). QISR i R K 53 Jall BeAE skl j A
Iy ARSI IR 1 gy =ty RAfE o AT A 31 PRI T b3 H s e ok
%ZT—\‘O
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Bl 7.9 f1 4 ZIFER KA A S I=ABrBOR: 2w EREEA [F] 2 20
HEHR AN, RIFRETTEELEW, RS mnmmt, JF AR
VRIBN CRIFEARAT— MBI B 4 44 R 22U —FERD . |1 4 ARSIk A
[, BT AR NAE =AM BT [ AN E, MR PR Gz 2081):

WPyRL | FESIKX | fBmk
[Fi] 27 13 15 20
A% & 10 20 18
[F] 27 A 20 16 10
Cik=a 8 10 15

X 4 A2 A e ik e LUR — B BT ARl . BUE
AbAT T AT IR R S T 2 W) 2 RN AR SR A

AR U — NS e XTI BOSAVN T 3 IR BB A R,
SR TR 2 — sl (e 200 IS DL RS BRI . JH B A3 3] T
RIS o X L IRATTEE N7 (AR T LS W R i SR A, (HAR S 21
AR AT RO 2 AR5 M, A5 AR RO 22— ) LRI R R 211
Ko RIFSACPARASIT ]

ILAE W [0) /2 5= 8:00, )

i
| =BT R
nodel
sets:
students; ! %A =BT LR,
phases; ! [frBcfE,;

sp(students, phases):t, X;

ss(students, students) | &1 #LT# &2:vy;
endset s
dat a:

students = sl..s4;

phases = pl..p3;

t=

13
10
20
8

15
20
16
10

20
18
10

15;

enddat a
ns=@&@i ze(students); !
np=@i ze(phases); ! B
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LRSS R TN TR 56 i KPP I 290K
@or(sp(l,J) | J #LT# np:
x(1,d)+t(1,d)<=x(I,J+1)

);

L2 A TR R TR 26 5 P IR FEAN R IR A
@or(ss(l,K):

@ or (phases(J):
x(1,J3)+t(1,3)-x(K,J)<=200*y(I,K);
X(K, J)+t (K, J)-x(1,J)<=200*(1-y(!,K));

)

);

NER NS

m n=TMAX;

@ or (students(l):
x(1,3)+t (I, 3)<=TMAX
);

LY 0- 145 i
@or(ss: @in(y));

end
THERIAR T S5 RN -
G obal optinmal solution found at iteration: 898
oj ecti ve val ue: 84. 00000
Vari abl e Val ue 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
X( S3, P1) 31. 00000 0. 000000
X( S3, P2) 56. 00000 0. 000000
X( S3, P3) 74. 00000 0. 000000
X( sS4, Pl) 0. 000000 1. 000000
X( sS4, P2) 8. 000000 0. 000000



X(
Y(
Y(
Y(
Y(
Y(
Y(

S1,
S1,
S1,
S2,
S2,
S3,

§7 %A4%s

P3) 18. 00000
S2) 0. 000000
S3) 0. 000000
$4) 1. 000000
S3) 0. 000000
$4) 1. 000000
$4) 1. 000000
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