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SERR AT Min(EiMax) z = f(x), x=(X, X )
E R e st. g.(X)<0, i=12,---m

X~ ¥R TR AR e f(x)~BFRE % GiO)<O~ZHR A

Al
2 PRI (LP) 0-13EH LK) A 3 E K (PIP)
—IRIKI(QP) — R TR AL RI(MIP)
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& [ 2 naF (Chicago) K22 HJLinus SchrageZ(#% 11980
EFEIFR, J5REAL LINDORSG AR (LINDO
Systems Inc.) , MHk: http://www.lindo.com

LINDO: Linear INteractive and Discrete Optimizer (V6.1)
LINGO: Linear INteractive General Optimizer (V8.0)
LINDO API: LINDO Application Programming Interface (\V2.0)
What’s Best!: (SpreadSheet e.g. EXCEL) (V7.0)
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IQP
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1 c 1. Mifp2e ety (Sequential
Linear Programming, SLP)
1. BT 2. | NBRZAKL L (Generalized
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2. W RETE(R) 3. AR (Multistart) (i%)
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JFURMAL Y. X, + X, <50 L

¢y & &t F1BIIH] 12X, +8x, <480 ]
L g 3x, <100 (LP)

E”Eﬁl\é@;ﬁ Xj|_1 X2 2 O




CECELEED =

I@ LINDO 6.1 #ﬁﬂj’{fﬁ%’;

Milkol.ltx  ZRAF LN
OBJECTIVE FUNCTION VALUE

max 72x1+64x2 1) 3360.000
st VARIABLE VALUE REDUCED COST
2) X1+x2<50 X1 20.000000 0.000000
3) 12x1+8x2<480 X2 30.000000 0.000000
4) 3x1<100 ROW SLACK OR SURPLUS DUAL PRICES
end 2) 0.000000 48.000000
6 RN 3) 0.000000 2.000000
4) 40.000000 0.000000

(SENSITIVITY)
ANALYSIS? No NO. ITERATIONS= 2

20MAAE WA= A, 30fEAEF=A,, FiE33607G
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AR SR AR

reduced costfE3  OBJECTIVE FUNCTION VALUE
NAZIERELE 3360.000

W — DAL VARIABLE  VALUE — REDUCED COST
( HoAth |5 FEAE x 20000000 0.000000

{7x % AEED Hpp X2 30.000000 0.000000

/>
BR1 240 ok /> 119 88 (6 ROW SLACK OR SURPLUS DUAL PRICES

it l[=
max A [ ) 0.000000 48.000000
o, m] B AR - 3) 0.000000 2.000000

HTEiZEEDS 4 40.000000 0.000000
225 g B AR B, NO.ITERATIONS= 2

H #5 B8 20 X W
AEN BN = Qoo
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max 72x1+64x2 OBJECTIVE FUNCTION VALUE

st 1) 3360.000

Y Y 14+x2<50 VARIABLE VALUE  REDUCED COST

3) 19x148x2<480 X1 20.000000 0.000000

4) 3x1<100 X2 30.000000 0.000000

end ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 48.000000

N RHTHR 3) 0.000000 2.000000

f);; I TR TE 3 R 4)  40.000000 0.000000

‘7)% INLRE 1440 NO. ITERATIONS= 2
U AN BN B A0
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OBJECTIVE FUNCTION VALUE 4 B pesn
1)  3360.000 \ o
VARIABLE VALUE  REDUCED cosT B P [ B YR Hmn1
X1 20.000000 0.000000 BAAT B R B 3 B
X2 30.000000 0.000000
ROW SLACK OR SURPLUS DUAL PRICES W UTA%
) 0.000000 48.000000  JERMBETILBAT. K48
3) 0.000000 2000000 pf [y 848 o 1. B8y, R 189 K2
4)  40.000000 0.000000

AN T e S B8 AN W A
NO. ITERATIONS= 2

« 3570 LRI, HEESKNG? 35 <48, Wiz -k !
e I T AT TR &2/ /PJILIC? 273!
N OO SO RS
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DO RANGE(SENSITIVITY) ANALYSIS? Yes EMIEAE B H AR

RANGES IN WHICH THE BASIS IS UNCHANGED: ¥ &% i TE[E
OBJ COEFFICIENT RANGES

Q\ »
VARIABLE CURRENT ALLOWABLE ALLOWABLE (BIREAFAR)
COEFE INCREASE DECREASE
X1 72.000000  24.000000 8.000000 X RETn.[E (64,96)

X2 64.000000 8.000000 16.000000  x,ZRETu.[H(48,72)
RIGHTHAND SIDE RANGES
ROW  CURRENT ALLOWABLE ALLOWABLE

RHS INCREASE DECREASE .
2 50000000  10.000000 copgeer | IKEI24 X372
480. 53. | o
fESCVFTE B N

4 100.000000 INFINITY 40.000000

o AJERIBINE) 307/ T3, MmN LR PR




e [@FTFOFTETA
CECELEED =
LR TN 2 N 2R A 3k 1) S A TG

RANGES IN WHICH THE BASIS IS UNCHANGED:  ( H F5 BRI A 2AR)

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE

COEF INCREASE  DECREASE
X1 72.000000 24.000000 8.000000
X2 64.000000 8.000000 16.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE

RHS INCREASE DECREASE
2 50.000000  10.000000 6.666667 5Bl B 2 B8 010
3 480.000000  53.333332 80.000000 P 1] £ 52 188 15,3

4 100.000000 INFINITY 40.000000
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I It’s Comment.

‘TITLE” SAEE iy 44

TITLE This Model is only an Example
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LINDOH & Z I (2)

A EANRE B ILAE — AR A 10 A5
RIEAPARZTES ()" HE S, FALA 7T =, Hl:
400(X1+X2) 7 5 A400X1+400X2

FIE R NALTE, T2X1+3X2- 4X1N B B -2X1+3X2
B epra 2 EdEf; AEREF“END”E )
f5 FH“FREE name”¥4% &namef)3E 57 & BUVH
AJ{E “END”J5 J“SUB” B{“SLB” & &€& & L TH
Hiln:  “sub x1 10”KJ4EH M T“x1<=10"

{HR“SUB”H“SLB” K/~ H_E T AL HRA T AR
EYJ”J% WA BEZS H AN A W RS 43 17 o
‘END” ji5 X} 0- 1§Z£wﬁfﬂ§ INT n B¢ INT name
‘END”J5 X B3 A E1iBH: GIN n 8% GIN name
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IRAE O (LINDO Solver Status)

LIND O Solver Status X]
— Ophirmizer Status . f—'[ﬁﬁﬂji?é? Eééii?ﬂ%ﬁ:ﬁzﬁ

S tatus: Cptimal N N VL, N

Iterattintﬂz: - 14 ’ 1%4tﬁ\§& 18&_(

Infeasibility 0 * é’\JEEK i 2 BB (A2 A

Objective: 94 21 ): 0 B
BestIP: 94 o« YEIKIHIME: 94

IP B ound 93,5 o EIFHIEEEE. 94

Branches: 1 o ;g&é&% LjZIJ EI/J ﬁ 035

Elapsed Time: 00:00:00

o A 1

o PrAIIE: 0.008) CRiR
Update Interval: I'l_ T’ EK§U0005$I/I\)

o TRl A FTHD I 6] 18] B - 1(RD)

Interrupt Solver | - ---------------- I.:h:l.EE ________________ II

...............................................
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JE I

Crrrr——  eproCess: PUALIE(E T ):
» Preferred Branch: AL5ERI 0405 3

Nonzero Limit: “Default” (E4 %) .

EFREIIAN R “Up” (I FEEAR )

Iteration Limit: “Down” ([n) NEUEEALIE) ;

B RIEAC S H o [P Optimality Tol: IPER{LE TIFHIIRE

Initial Contraint Tol: ERR (—1NE 5%, W5%HR10.05) ;
IR KRR 2 FPE. o IP Objective Hurdle: 1P H AR BRI &
Final Contraint Tol: 8, BIHF3IEXAEE s uf (an
ARG IRZ R, 5018 2 B A ) RS T AT e i

Entering Var Tol: AT LB X AMED

HEHAS E JREDUCED  IP Var Fixing Tol: [f] € — N5 AR 5 B

COSTHJ 1% 2= R ; EHTKIE ) — EFR Can S — N Ay

Pivot Size Tol: =1 5% (REDUCED COST) MEAR

Te#s 76 1 iR 2 FR X, iz B, WRLE SK#E iz
AR [H 2 FK) .
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Report/Statlstlcs

ROWS= 5VARS= 4 INTEGER VARS= 0=0/1) QCP= 4

NONZEROS= 19 CONSTRAINT NONZ= 12( 6 = +-1) DENSITY=0.760
SMALLEST AND LARGEST ELEMENTS IN ABSOLUTE VALUE= 0.300000 277.000
OBJ=MIN,NO.<=> 2 0 2,GUBS<= 1VUBS>= 0

SINGLE COLS= O REDUNDANT COLS= 0

SERFSAT (ARAMT) , 0ZE, WIAEEEE (H
orﬁ ), AT FFIE R = R B SE B 2
AT AEFRIIT, ARHIEF R4~ (H A6 15k-1),
1;@5‘2}#7'70 760(% BE=AEE R BT R * (B B+ 1)) .
E‘J%u e MERE, RSN BT A N0.3R1277,

*ﬁiﬁ%ﬂ&/% NFET. T, KRTE T4
); l FRZ% (GUBS) A 11_“1/\
(VUBS) K//'\?O/\o FHEGUBS, &35 4R
=2, FriEVUBS, EfE—14ETE LAY
X1+X2-X3=0F] LAFEH, #HX3=0, NX1=0, X2=0
TFRED , FIHEX14+X2-X3=02&—MNVUBSH)

HE 1N TZERZARN =01 TULERRIFIE=0 >
N OO SO RS
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BatOl.txt Model01.ltx
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(HzE2 —
LINGOELAY — f1]. &4l jn] it
FRAFHANERN TH, ArEBFA @, b) (AL AR),
Kye HH=d, (A7 )
i 1 2 3 4 5 6
‘a| 125 875 05 5.75 3  7.25 *HZ]
b | 125 075 475 5 65 7.75 ARLHXI
d 3 5 4 7 6 11 A H 238 %

DI 2 B, i1 A5, 1),B(2,7),
18(x,Y)0=1,2, H1fifE e %1 20 i,

Pl e 5 R AR T
) 2 T Hbiz ik 2 /bl K Ye, A7 s B 2 B

U A, B PR 57

120
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LINGOAZAR! 694 mk: 4NN EK
|

MODEL:
Title Location Prohlem;
seta:
demand/1..6/1a,b,d; %%& (SETS ENDSETS)
supply/l. .2/ 1%, v, 8¢
link (demand, supply) = c;
endsets
data:

llocations for the demand[ﬁ%ﬁﬁmﬁgﬁ;
a=1.25,8.75,0.5,5.75,3,7.25;

k=1.25,0.75,4.75,5,6.5,7.75; ﬁ%& (DATA ENDDATA)

lgquantities of the demand and supply f]ﬁﬁ%ﬂ} -
d=3,5,4,7,6,11; e=20,20;

e |
LP: BREHEE  #4EE (INIT ENDINIT)
endinit |

IChjective function Ifﬁﬁ.} : R
[0BT] minm@sun{link(1, )¢ c(i,3}*((x(4)-ald)]*2+(g(3)-bl1) 1221 (12} }; |} AR
l'demand constraints f%ﬁﬁﬁ%} E

@for (demand (1) : [DEMAND CON] @sww(supply(3) cc(i, 300 =dii);); é%]jﬂé;E%k
l'supply constraints f]ﬁﬁﬁ%} E g

@for (supply (i) : [3UPPLY CON] @sum(demand(j):cij,il) <=eli); );

@for (supply: @free(X); dfres(¥); );

END)| _ &
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C€CEED =

ioix
MODEL : LINGO Solver status [location] : X|| 2
:JE_EJS_'_E R, —oolver Status —V¥ariables
demand/1..6/:a,k Model HLF .H‘l: 16
Tuil. .2/ onlinear: 16
supply/1l. .2/ :x, v Stat : % _
link (demand, supp ste local Optimun bt 0
ZHSSEtS ijective’ AL 2661 Ot traints
ata: .
| _ asibility: 0 otal: 3
locations for the d anline o 1
2=1.25,8.75,0.5,5.75 srations: 36132
b=1.25,0.75,4.75,5,¢6 ~Nonreros
lgquantitie=s of the d Extended Solwer Status otal: 40
d=3,5,4,7,6,11; e=i0 G Global onlinear: 16
enddata
EISEIEE Best 85 ?AA1 —Generator Memory Used (E)—
D . i
linitial locations f Obj Beund: 85 2638 10
¥, 7=3, 1,2,
endinit Steps: 135346 —Elapsed RFuntime Chhimm:ss)
!Ghject:f_vf funn:t:f_n:un Artive: 557 0037 3¢
[DBT] min=@sum(link|
ldemand constraints
@for (demand (i) : [DEMA Update IE— Interrupt Snlverl
lsupply constraints
@for (supply (i) : [3UPP
Afor (supply: @Gbnd(0.5,3,8.75); Gbnd(0.73,%,7.75); 1 N |
END| | &

N OO SO RS
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setname(parent_set_list)
[/member_list/]

[: attribute_list];

setname [/member_list/]
[: attribute_list];

[ﬁ%ﬁﬂi@‘ﬁi] ﬁ%ﬁ/f?&} [E%ﬁﬂﬁg‘ﬁi ] [ ﬁ%ﬁﬂﬁ&%]

SETS: SETS:

CITIES /A1,A2,A3,B1,B2; STUDENTS /S1..58/;

ROADS(CITIES, CITIES)/ PAIRS( STUDENTS, STUDENTS) |
A1,B1 A1B2 A2,B1 A3,B2/:D; &?2 #GT# &1: BENEFIT, MATCH;

ENDSETS ENDSETS

N ¥, wr




ELHTENERFIE

K| BRI 7~ ~IEESFITtR

HER | 1.n 1.5 1,2.3 4.5

TRF-  |stringM..stringN | Car101..car208 | Car101, car102, ...,

A car208

2 HiAY | dayM..dayN MON..FRI MON, TUE, WED,
THU, FRI

H#3 %L | monthM..monthN | OCT..JAN OCT, NOV, DEC,
JAN

F4r- | monthYearM..mo |OCT2001..JAN | OCT2001,

H43 Al | nthYearN 2002 NOV2001,
DEC2001,
JANZ2002

N OO SO RS
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WARIBERT

IPLTE R

CHIBEAT KRRBHET

Lok |BHAT

B 159 #NOT#

— is)

* /

+ — (B

#EQ#

#NE#  #GTH

RGE#

RLT#H

RLE#

#AND# #OR#

438 <(=)

= >0
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L

)L

NEESNEIRRE . FOR. SUM . MAX. MIN

%
1
i
L&
\,‘./

SR (FRZNESE

@function( setname [ ( set_index_list)[ | condition]] : expression_list);

Example:
[objective] MAX = @SUM( PAIRS( I, J): BENEFIT( I, J) * MATCH( I, J));

@FOR(STUDENTS( I): [constraints]
@SUM( PAIRS( J, K) | J#EQ# | #0R# K #EQ# |I: MATCH( J, K)) =1);

@FOR(PAIRS( 1, J): @BIN( MATCH( I, J)));

MAXB=@MAX(PAIRS( I, J): BENEFIT( I, J));

MINB=@MIN(PAIRS( I, J): BENEFIT( I, J));

N OO SO RS



e [@FTFOFTETA

TR A B
/I TN X
LINGO Solver Status [

—Solver Status

x|

—Wari1ables

Madel P _':'1'-913 2
onlinear: [
State Global Optimum wtegers: I
pi=ahiies 745455 —Constraints
azibility: 0 otal: 3
onlinear: [
sratlons: [
—Honzeras
—Extended Solwer Status otal: =
2 olver onlinear: [
Best —Generator Memory Used (E) —
Obj Bound: 4
oteps: : S
~Elapzed Buntime [(hh:mm:s=ss)
Aetive: 00:00:00
lpdate IE Interrupt Su:ulverl Close

( zﬁ"*a—'-:?zf'"";}'.-“ }

Model Class:
LP, QP,
ILP, IQP,
PILP, PIQP,
NLP, INLP,
PINLP

State:

* Global Optimum
e Local Optimum
» Feasible

» Infeasible
 Unbounded

e Interrupted

e Undetermined

Solver Type:
 B-and-B
e Global

o Multistart

e oot




TAS R (T35 B 80-9 04 4% %) 240
x|

Integer FPre—Solwer I Integer Solwer I xlaobal Solwer I

Interface IGeneral Solwer I Linear Solwer I Honlinear Solwer

—lreneral : —File Format: ——
¥ Errors in Dial ¥ Splash Secree
v Status Bar [+ Status Window % 1gz4 (extende
[ Terse Output [+ Toolbar i 1lng (text om
Solution Il =—09

—Syntax Coloring

Line IIDDD ]:Iela_f.-'ilzl [+ Faren Match

—Command Window:

[T S2end Reports to Command Winda [+ Echa Inpu-
Line Count Limits: Page S1ze Limits:
Mazimum: [S00 — ength! |Hone =
limimum: [400 —] tidth: |76 —]
Help I Cancel I Defaalt I Sate I | == N I OE I




—mp

% 7] Sh 304038 A T

« Cut (or Copy) — Paste J7i%

. @FILE MBI AEIE. QTEXTREH HEIE oA
« @QOLER#E S TR EMF (WEXCEL) %

« @ODBCRZ 5 £ ik PP 5 5 5
o LINGO4 A S

WM EE e LG4 (LONGORHEI )

b ¢« LNG (LONGORHEIH)
Y, « LTF (LONGOMA L)
3L « LDT (LONGO##E )
4 « LRP (LONGO#R%E /)

N OO SO RS

)




@FILEF= @TEXT: A A4 N |

MODEL:
SETS:

MYSET / @FILE(*‘myfile.txt’) / :
@FILE(*‘myfile.txt’);

ENDSETS
MIN = @SUM( MYSET( I):
SHIP( I) * COST( I));
@FOR(MYSET( I):
[CON1] SHIP( 1) > NEED( I);
[CON2] SHIP( ) < SUPPLY(D));
DATA:
COST = @FILE(*‘myfile.txt’);
NEED = @FILE(*‘myfile.txt’);
SUPPLY = @FILE(‘myfile.txt’);

@TEXT(‘result.txt’)=SHIP,
@DUAL(SHIP), @DUAL(CON1);

ENDDATA
END

N OO SO RS

2 F

myfilexXtCAFRT A A%

Seattle,Detroit,Chicago,Denver~
COST,NEED,SUPPLY ,SHIP~
12,28,15,20~
1600,1800,1200,1000~
1700,1900,1300,1100




@OLE : 5EXCEL:#%

MODEL.:
SETS:
MYSET / @OLE(*mydata.xls’,’CITIES’) / : @OLE(“‘mydata.xls’, ‘ATTR’);
ENDSETS
MIN = @QSUM( MYSET(I): SHIP(I) * COST(I));

@FOR(MYSET(I): mydata. xISIFIBEF'JMDET H

[CON1] SHIP( 1) > NEED( I);
[CON2] SHIP( 1) < SUPPLY( ) TR AR

DATA: CITIES, ATTR,
COST,NEED,SUPPLY = @OLE(‘mydata.xls’); COST, NEED,
@(‘mydata.xls’,"SOLUTION’)=SHIP; SUPPLY, SOLUTION
ENDDATA

END

o YEEXCELF & LB 2" A3 FALINGO
o W AIPLKFEXCELZEMS KA ZILINGOBIA

N OO SO RS




@ODBC : 54 %F %4

p
A PR L i, R R 5 22 (EODBCE L A
HArsC#5 F3IDBMS: (WnyFef B e, WG B AT 230K 3h)
ACCESS, DBASE, EXCEL, FOXPRO, ORACLE,
PARADOX, SQL SERVER, TEXE FILES

MINEAEG TR
setname/@ODBC([‘datasource’ [, ‘tablename’ [, ‘columnname’]]])/
MINREESIUR:
setname/@ODBC([‘source’[,‘table’ [, ‘columnl’[, ‘column2’...1]11])/

AN ETE
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That’s all.
Any Questions?
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