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max z = 6x, + 2x,
2%, + X, <10
X +X, <8
s.t.
X, <7
X, X, 20
model :
max=6*x1+2*x2;
2*x1+x2<10;
x1+x2<8;
X2<7;
end

fll: ERHRIKE
Max z = 42x, + 95x,

9x, +7X, <56
X, +20x, <70
X, X, 20
model :
max=42*x1+95*x2;
O*X1+7*x2<56;
7*x1+20*x2<70;
@gin(x1);@gin(x2);
End
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E: X =&,

j=1

3

z: X; =b;

i=1

x;20,i=1,23j=1234
model :
sets:

warehouses/whl. .wh3/: capacity;
vendors/vl..v4/: demand;
links(warehouses,vendors): cost, volume;
endsets
data:
capacity=7 9 7;
demand=3 5 7 8;
cost= 12 13 10 11
10 12 14 10
14 11 15 12;
enddata
min=@sum(links(1,J): cost(l,J)*volume(l,Jd));
@For(vendors(J):
@sum(warehouses(1): volume(l,J))=demand(J));
@For(warehouses(l):
@sum(vendors(J): volume(l,Jd))<=capacity(l));
end
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TRI&/N
Tk A B C D
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\Y 10 6 7 4
by [b R
V10, MBI A TE R JI AR
5 4
minZ =>">"c;x
)
S =1 j=1.2.3.4
i=1
ix”:l, i=1,2,3,4,5
=1
Xij=0ﬁl, i=1,2,3,4,5;j=1,2,3,4
model :
sets:

workers/wl..wb/;
jobs/jl.. j4/;
links (workers, jobs): cost, volume;
Endsets
data:
cost=9 4 3 7
4656
5475
7523
10 6 7 4;
enddata
min=@sum(links: cost*volume) ;
@for (workers(I): @sum(jobs(J): volume (I, J))<=1);
@for (jobs(J): @sum(workers(I): volume(I, J))=1);
@for (1inks (i, j): @in(volume(i, j)));
End
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A A LINGO ik LP j5)58

~Solver Status

Model LP
State Global Opt
s 800
o 0
wrations: 2

~Extended Solver Status

Solver
Best

0bj Bound:
Steps:

Active:

~V¥ariables
otal: 2
onlinear: 0
itegers: 0
~Constraints
otal: 4
onlinear: 0
~Nonzeros
otal: 7
onlinear: 0

~Generator Memory Used (K)
17

~Elapsed Runtime (hh:mm:ss)
00:00:00

—

Update

Interrupt Solver

S T CO—

File _§di| LINGO Window Help
Dleslal@| |08 =)= vlelo Blo|E 2

_ LINGO Model - |

2 800.0000
as: 2
Jariable Value Reduced Cost

xa 250.0000 0.000000
x2 100.0000 0.000000
Row Slack or Surplus Dual Price
1 £00.0000 -1.000000
2 0.000000 -4.000000
3 150.0000 0.000000
4 0.000000 1.000000

For Help, press F1

MiN=2*x1+3*x2;
X1+x2>=350;
x1>=100;
2*x1+x2<=600;

1.2

A FIA LINGO RS o) 3

LINGO Solver Status [LINGO1]

~Solver Status

Model LP
State Global Opt
yjective: 684
asibility: 0
wrations: 14

~Extended Solver Status

Solver
Best

0Obj Bound:
Steps:

Active:

Update

Interrupt Sc.lur;:rl

~Varisbles
otal: 48
onlinear: 0
itegers: 0
~Constraints
otal: 15
onlinear: 0
—Nonzeros
otal: 144
onlinear: 0

~Generator Memory Used (K) -
28

~Elapsed Runtime (kh:mm: ss5)
00:00:00

Close |

model :
sets:

warehouses/whl. .wh6/:capacity;
vendors/vl. .v8/:demand;
links(warehouses,vendors):cost,volume;

File Edit LINGO Window Help

- 8| x

Disd@ L) o vele 2F N BeE 2

lobal optimal solution found. A
yjective value: 684.0000
stal solver iterations: 14
Variable Value Reduced Cost
CAPACITY( WH1) 60.00000 0.000000
CRPACITY( WH2) 55.00000 0.000000
CRPACITY( WH3) 51.00000 0.000000
CAPACITY( WH4) 43.00000 0.000000
CAPACITY( WHS) 41.00000 0.000000
CRPACITY ( WHE) §2.00000 0.000000
DEMAND( V1) 35.00000 0.000000
DEMAND( V2) 37.00000 0.000000
DEMRND ( V3) 22.00000 0.000000
DEMAND( V4) 32.00000 0.000000
DEMAND( VS) 41.00000 0.000000
DEMAND( V§) 32.00000 0.000000
DEMRND( V7) 43.00000 0.000000
DEMAND( V8) 48.00000 0.000000
COST( WH1, V1) €.000000 0.000000
COST( WH1, V2) 2.000000 0.000000
COST( WH1, V3) 6.000000 0.000000
COST( WH1, V4) 7.000000 0.000000
COST( WH1, VS) 4.000000 0.000000
COST( WH1, V&) 2.000000 0.000000
COST( WH1, V7) 5.000000 0.000000
COST( WH1, V8) 9.000000 0.000000
COST( WH2, V1) 4.000000 0.000000 o

<
For Help, press F1 I

>
[NuM [ [ CX |
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endsets
min=@sum(links:cost*volume);
@Ffor(vendors(J):
@sum(warehouses(1):volume(l,J))=demand(J));
@Ffor(warehouses(l):
@sum(vendors(J) :volume(l,J))<=capacity(l));
data:
capacity=60 55 51 43 41 52;
demand=35 37 22 32 41 32 43 48;
cost=6 2 6 742509
49538582
52197433
76739271
23957265
5522814 3;
enddata
end

BRAE . SR A S 52 S], ST LINGORIAE TR R, a5, &5
A RS RERA T T, BR TS RIS L.

> 2_.LINGOHhRYEE

5] 2.1

B, LINGO ENE

LINGO Solver Status [LINGO1] n Solution Report - LINGO1
Solver Status Variahles
Model e otal: 0 ¢
onlinear: 0
State Feasible \tegers: 0 Variable Value
o ; SEX( JOHN) 1.234568
djeotive; Constraints SEX( JILL) 1.234568
asibility: otal! 0 SEX( ROSE) 1.234568
. onlinear: 0 SEX ( MIKE) 1.234568
HAOAY 0 2 AGE ( JOHN) 1.234568
TR "““”l’sl_ ; AGE ( JILL) 1.234568
EEVHAC GLTEY vEARE onli:ear. i AGE ( ROSE) 1.234568
Solver L : AGE ( MIKE) 1.234568
Best L Generator Meaory Used (K)
0b; Bound: o 6

Steps: Elapsed Runtime (hhimm:ss)

Active: Coe 00:00:00
lpdate ,2_ | TJ
sets:

students/John Jill, Rose Mike/: sex, age;
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endsets

5l 2.2
B SRAEHERSENX

LINGO - Solution Report - LINGO1 - B

DA || =] velo] O |NE Bes
LINGO Model - LINGO1 o [@=

sets:
students:sex,age?

endsecs

data:
studenty

Window Help

Solution Report - LINGO1 o @ =

Feasible solution found. -~
Total solver iterations:

enddata

For Help, press F1 NUM

sets:
students:sex,age;
endsets
data:
students,sex,age=John 1 16
Jill 0 14
Rose 0 17
Mike 1 13;
Enddata

5l 2.3
EH: LINGO BN REEE
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LINGO Solver Status [LINGOT1]

Fle Edit UNGD Window Help -l@in
Solver Status | Variables — DlelaE| |l <] selo] D= BloE 2
Model otal: 1} Feasible sclution found.
S onlinear: ] Total solver iterationa: (]
State Feasible tegers: 0 Varisble Value
acti 0 A A, M, 1) 1.238568
sjective: - . X( A M, 2) 1.234268
Constraints X{ A, ¥, 1) 1.234568
asibility: otal: ] X( A W, 2) 1.234568
o onlinear: 1] (B M1 1.234888
srations: X( B, M 2) 1.234568
srations: 1] %{ B, W, 1) 1.234568
~Nonzeres X( B X 2) 1.334868
~Extended Solver Status ——— otal: a
Solver onlinear: 0
Best oL ~Generator Memory Used (K) -
0bj Bound: o €
Steps: ~Flapsed Runtime (hh:mm:ss)
Aotive: C 00:00:00
Vodat |2 Interrupt Solver Close
et | | e 3
ot s T o
sets:

product/A B/;

machine/M N/;

week/1..2/;

allowed(product,machine,week) :x;
endsets

fil 2.4
B REKTEEBFGRBENOMRA

file Edit LINGO Window Help - [
Solver Status——————————————— ~Variables— — DiSE& &[n@ o= 2eol BF BeE 2
Model L. otal: 0 Feasible solution found,
onlinear: 0 Total solver iterations: 0
State Feasible itegers: 1] Variable Value
. n . SEX( JOHN) 1.000000
yjective: 0 Constraints SEX( JILL) 0.000000
X SEX( ROSE) 0.000000
asibility: L otal: 0 SEX( MIKE) 0.000000
onlinear: 0 AGE { JOHN) 16.00000
=l e 0 AGE( JILL) 14.00000
AGE ( ROSE) 17.00000
Honzeros AGE ( MIKE) 13.00000
~Extended Solver Status —————— otal: 0 FRIEND( JOEN, JILL) 0.3000000
i i 0 FRIEND{ JOHN, ROSE) 0.5000000
Solver onlinear. FRIEND( JOEN, MIKE) 0.6000000
X( JOEN, ROSE) 1.234568
Best L. ~Generator Memory Used (K) ¥{ JOHN, MIKE) .
0bj Bound: L 7
Steps: ~Elapsed Runtime (hh:mm:ss)
hotines - 00:00:00
Update |2 Interrupt Solver| |f Tlose i
< I
For Help, press F1 | INuM | [ ftn1, é

sets:
students/John,Jill,Rose,Mike/:sex,age;
linkmf(students, students) | sex(&l)#eg#l#and#sex(&2)#eg#0:friend;
LinkmF2(LinkmF) | friend(&1,&2)#ge#0.5:x;

endsets
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data:
sex,age=1 16
0 14
0 17
0 13;
friend=0.3 0.5 0.6;
enddata

BRAE . I AR IS 555, A TLINGOHAE IR &G T EIM%, i 7

Al 2@ —AME, FIR R SE B TR R I T 8w SOBEEE R IR R =41
gE 5, X TR T B IE R AR, IR TR AR A E

> 3. RBBHERR S MG
$3.1
ES: LINGO hpy¥iiEmER

File Edit LINGO Window Help

rSolver Status —— Variables — DisE@ [0l o= BErle <m B Be= ?l@
Model L otal: 0 Feasible sclution found.
onlinear: 0 Total solver iterations: 0
State Feasible wtegers: 0 Vaziable Value
. . . X( A) 1.000000
pIRCER o —Constraints X( B) 2.000000
X( €) 3.000000
asibility: oL otal: 0 Y( R) 4.000000
onlinear: 0 ¥( B) 5.000000
wrations: 0 Y( € 6.000000
—Nonzeros
[ Extended Solver Status otal: 0
Solver onlinear: 0
Best L. ~Generator Memory Used (K) -
0bj Bound: E
Steps: o ~Elapsed Runtime (hh:mm:ss)
Active: R 00:00:00
Update |2 Interrupt Solver mm
< >
For Help, press F1 [ INUM Ln1, /
sets:
setl/A,B,C/:X,Y;
endsets
data:
X=1,2,3;
Y=4,5,6;
Enddata

5 3.2

10
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ER: LINGO HHBIEREA

LINGO Solver Status [LINGO1] B UNGO - Sohution Report ~LINGO1] - -

B file Edit LNGO Window Help

Solver Status———————————————— ~Variables— DzAS@ 0 o Pelo oFme BeE ?l@

Model L otal: 0 Feasible solution found.
onlinear: 0 Total solver iterations: o
State Feasible itegers: 0 Variabis RE
eotive: 0 X( &) 1.00000
ijective: Constraints X( B) 2.00000
. X( ©) 3.00000
asibility: L otal: 0 Y( A) 4.00000
onlinear: 0 Y( B) 5.00000
wations: 0 Y( Q) 6.00000
~Nonzeros
~Extended Solver Status ————— otal: 0
Solver onlinear: 0
Best L ~Generator Memory Used (K)
0bj Bound: o °
Steps: ~Elapsed Runtime (hh:mm:ss)
Ledie C 00:00:00
Update |2 Interrupt Solver | Close |
< >
[For Help, press F1 [ INnum tn1, /
sets:
setl/A,B,C/:X,Y;
endsets

data:
X,Y=1 4
25
3 6;
Enddata

51 3.3
EL: LINGO g8 HigE
LINGO Solver Status [LINGO1] F

Solver Status———————————————— ~Variables— DzaE o o eelo oEme BeE 2
Model L otal: 0 [ Feasible sclution found.
onlinear: 0 Total solver iterations: o
State Feasible itegers: 0 Vaciabiis i
: . . INTEREST_RATE 0.850000
TR o ~Constraints ———————————
asibility: L. otal: 0
onlinear: 0
wrations: 0
~Nonzeros
~Extended Solver Status ———— otal: 0
Solver onlinear: 0
Best L ~Generator Memory Used (K)
0bj Bound: . <
Steps: ~Elapsed Runtime (hh:mm:ss)
Ledie C 00:00:00
Update |2 Interrupt Solver | Close |
< >
For Help, press F1 [ INUM Ln1, /

data:

11
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interest_rate=.085;

enddata

f1l 3.4

EA: LINGO by $igE

LINGO Solver Status [LINGO1]

~Solver Status—————————————— VYariables— ——
Model I|1|:|:|.: 0
onlinear: 0
State Feasible itegers: 1]
jestive: o ~Constraints
asibility: otal: 0
onlinear: 0
wrations: 0
~Nonzeros
Extended Solver Status otal: 0
o onlinear: 0
Best ~Generator Memory Used (K)
0bj Beund: =
Steps: ~Elapsed Runtime (hh:mm:ss)
Btk 00:00:00
Update |2 Interrupt Solver | Close |
data:

file Edit LINGO Window Help NED
Dlslal@] [%[@ == velo| o= mE BeE 2w
Feasible sclution found.
Total solver iterations: 0
Variable Valu
INTEREST_RATE 0.850000
INFLATION RATE 0.300000|
< >
For Help, press F1 INUM Ln1, a

interest_rate, inflation_rate = .085 .03;

enddata

51 3.5

BER: LINGO HEm#iERISHE

Solvaer Status Variables -
Modsl o otal: 2
enlinewr: L]
State Unknown itegers: ]

Fleaze input s value for:
IHFLATION_RATE

|

SEaps: Elapzsed Runtime (hl;:-.::)
Astizes 00:00:00
Update E Interrupt Solufl Close ]

U_fdle = U3 Lu3i-

data:

File Edit LINGO Window Help

D@l [ 2| velo| BB =slE 2

data:
interest_rate,inflation rate = .085 ?;
enddata

interest_rate, inflation_rate = .085 ?;

enddata

51 3.6

12
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EE: LINGO higEEIER—1ME

LINGO Solver Status [LINGO1]

~Solver Status

Model
State Feasible
yjective: 0

o
wrations: 0

~Extended Solver Status

Solver
Best

0bj Bound:
Steps:

Active:

—

Update

Interrupt Solver |

~V¥ariables
otal: 0
onlinear: 0
itegers: 0
~Constraints
otal: 0
onlinear: 0
~Nonzeros
otal: 0
onlinear: 0

~Generator Memory Used (K)
&

~Elapsed Runtime (hh:mm:ss)
00:00:00

Close |

sets:

days /MO,TU,WE,TH,FR,SA,SU/:needs;

endsets

data:
needs=20;

enddata

1 3.7

ES: LINGO higEZ /N EMHE

LINGO Solver Status [LINGO1]

~Solver Status ~V¥ariables
Model I|1|:|:|.: 0
onlinear: 0
State Feasible itegers: 1]
jestive: o ~Constraints ———————————
asibility: otal: 0
onlinear: 0
wrations: 0
~Nonzeros
Extended Solver Status otal: 0
o onlinear: 0
Best ~Generator Memory Used (K)
0bj Beund: &
Steps: ~Elapsed Runtime (hh:mm:ss)
Btk 00:00:00
Update |2 Interrupt Solver | Close |

sets:

File Edit LINGO Window Help

NED

Di(E|S] - |5 (@) = || ve|o| of=|mz Bs/E 2l

| Feasible solution found.

Total solver iterations: o

Variable Valu

NEEDS( MO) 20.0000|

NEEDS( TU) 20.0000

NEEDS ( WE) 20.0000|

NEEDS( TH) 20.0000

NEEDS( FR) 20.0000]

NEEDS( SA) 20.0000|

NEEDS( SU) 20.0000|

< >
For Help, press F1 [ INUM Ln1,

File Edit LINGO Window Help

NED

Di(E|S] - % (@) = || ve|o| of=|mE Bs/E 2

Feasible sclution found.

Total solver iterations: o

Variable Valu

NEEDS( MO) 20.0000

NEEDS( TU) 20.0000

NEEDS ( WE) 20.0000|

NEEDS( TH) 20.0000

NEEDS( FR) 20.0000]

NEEDS( SA) 20.0000|

NEEDS( SU) 20.0000|

COST( MO) 100.000]

COST( TU) 100.000/

COST( WE) 100.000]

COST( TH) 100.000/

COST( FR) 100.000]

COST( SA) 100.000]

COST( 5y 100.000/

< >
Ready | INUM Ln1, 4

days /MO,TU,WE,TH,FR,SA,SU/:needs,cost;

endsets

13
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data:
needs cost=20 100;
enddata

$51 3.8
E: LINGO Hh#iiES o AR MBE
LINGO Solver Status [LINGO1] P

Solver Status ¥ariables D|z|a|& |8 |‘ﬂ Sl vl ol ok mz BleEl ¢
Model INLP otal: 8 | Linearization components added:
onlinear: 1 Constraints: 7
- Variables: 4
State Local ODt B gt 3 Integers: 3
rjective: 3.88057 BuRsEr Rt Local oprimal solution found.
X Objective value: 3.880570
asibility: 5.37043e-008 otal: 11 Extended solver steps: 0
onlinear: 3 Total solver iterations: 13
wrations: 13
Nonzeros Variable Value Reduced Cos
Extended Solver Status | otal: 25 i S-avonen 0.00000)
oli i 3 3 4.000000 0.00000]
Solver B-and-B Cotilelioss X 0.2449787 0.00000)
F(1) 0.7276069 0.00000]
F( 2) 3.880570 0.00000|
Best 3.880587 Generator Memory Used (K) Foi5) 3580870 5 ooboa
Obj Bound: 3.88057 Row Slack or Surplus Dual Pric
L . 1 -0.9764816E-08 0.00000|
Steps: 0 2 -0.5370432E-07 -0.764705
P 0 Elapsed Runtime (hh:mm:ss) 3 0.5329799E-07 _0.235294
Aotive: 0 00-00-00 4 3.880570 -1.00000|
Update 2 Interrupt Ve I Close I
< >
For Help, press F1 NUM Ln1,

model :

sets:
object/1..3/:F;

endsets

data:
a,b=3,4;

enddata
f()=a*@sin(x);
f(2)=b*@cos(x);
f(3)=a*@cos(x)+b*@sin(x);
min=@smax(f(1),f(2),f(3));
@bnd(0,x,1.57);

End

51 3.9
B o LINGO BHEMBEHINFIRESER
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ﬁ_leEthNGO%do«kelp

Dizia|el « /o8 | dejo| -ma) &3/

2] LINGO Model - LINGO1 [a]=]
inic:
X, Y= 0,.1;
endinit
Y=@log(X):
X*24Y"2¢ml;

| Feasible selution found.
Extended sclver steps:
Toral solver iterations:

For Help, press F1

X, Y=0,.1;
endinit
Y=@log(X);
XN2+Y12<=1;

RIS . I AR 1% 5], AT LINGORE 7 HR 3 1 X Ab3AT T B iR

ZIAR. 2 T UTHAT S5 E, SRR “4£7 RS, #T1
XA WERET . RN

> 4_LINGOER#
5l 4.3

Br: F3 LINGO PREBHERSZE, U=ARAH6

File Edit LINGO Window Help
D|E|E}&| ¥|ﬂ‘|ﬂ| :
A
model:
aets:

tion components added:
raints: T
bles: 4
endset{| ersa: 3
data:
imal solution found.
value:

solver steps:

ver iterations:

enddaty

Variable
A
B
X

Value
3.000000
4.000000

0.2449787
0.7276069
3.880570
3.880570

[[INuM |

[ /

15
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sets:
object/1..3/: T;
endsets
data:
a,b = 3,4;
enddata
()= a*@sin(x);
f(2)= b*@cos(x);
f(3)= a*@cos(x)+b*@sin(x);
min = @smax(f(1),1(2),.f(3));
@bnd(0,x,1.57);
End

Bl 4.4
EH: LINGO hiI&R RS

File Edit LINGO Help

| Djes(BS| »|n|] =] veo| o= mE B ¢
solution found.
lver iterations: 1]
Variable Value
X 6573.069
Row Slack or Surplus
1 0.000000
< >
j For Help, press F1 [ INUM [ [ a

50000 = x * @fpa(.0531,10);

% 4.5
E & LINGO HHIBEH # 7 4 FH # @grand(seed)

L] PR - St Rt BT (=]

W-.‘Q _J X Do MG T

16
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data:
M=4; N=2; seed=1234567;
enddata
sets:
rows/1. _M/;
cols/1..N/;
table(rows,cols): x;
endsets
data:
X=@qgrand(seed);
enddata
end

51 4.6
EE: FEERTF, LINGO FIB ARG aH&EFHTF

B 'LINGO - [Solution Report - UNGO1]  — = HES
B fle Edit LUNGO Window Help 2| %
ole 2| lelol DlRmE] SllE el

<

For Help, press F1

model :
sets:
series/1..15/: u, znorm, zt;
endsets
u( 1) = @rand( .1234);
@for(series( D] | #G6T# 1:
u( ) = @randC uC I - 1))

);

@for( series( I):
@psn( znorm( 1)) = u( D;
@ptd( 2, zeC 1)) = u D;

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

17
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End

Bla7 (ERR O
EE: LINGO hEERBRYRE

sets:

1/x1..x4/;

B(1)/x2/;

C(D) |#not#@in(B,&1):;
endsets

5l 4.8
ES: ESERBETERTRESE

B LINGO - [Solution Report - LINGOT] - 0 EN
z;;@%é;ff?me_;ﬂm&@ﬂéﬁf
sets:

S1/A B C/;

S2/X Y Z/;

S3(S1,S2)/A X, Az, BY, C X/;
endsets

X=@in(S3,@index(S1,B),@index(S2,Y));

5l 4.9
EL: @index HlEEHHEM

18
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B LINGO - [Selution Repert - LINGO1] -0
B R Edt UNGO Window Help (=i
(= 10 - S o e S T = A
Feasible # Tion found.
Total solver iterations: (]
able
11
12
Rew
2
LINGO Solver Status [LINGO1]
Zelver States Vuriables
ks ai i
Feazible Ategars ]
L Constraints
wtal o
onlinwer o
o
Fanzeros
Stat wtal 0
celinger 0
Ganarater Mensry Uzed (K}
L3
Elapred Buntine (bhoan sa)
00.00:00
] Wit JSITIERSE] | S |
For Help, press R ere— = = —

sets:
girls/debble,sue,alice/;
boys/bob, joe, sue,fred/;

endsets

11=@index(sue);

12=@index(boys,sue);

51 4.10
ERL: LINGO SEREEIHF for fEEF

= LINGO - (Solution Report - LINGO1] - ol
|| BP R edt UNGO Wirdow Help -

2] Slerol 2E|WE SSIE 2

L
Varisble Value
= X0 1) 1.000000
LINGO Solver Status [LINGOT] (2  Atdos
g X0 3) 9.000000
e ; % 4) 16.00000
i o X1 %) 75.00000
Feasible gy 0
Row  Slack or Sun
O Coastraints 1 0.000000
wtal 0 2 0.000000
. anlinmar ] 3 2000
4 0.000000
Feazures I 5 4 000006
slvar Status "t e
enlinear:
P ——
6
Elgpred Buntine (Rboma 21}
00:00:00
B | Clow
| B »
|For Help. press F1 NUM tn 15,

model :
sets:
number/1..5/:x;
endsets
@For(number(l): x(1)=1"2);
End

19
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5l 4.11
L SRBEQsum R

LINGO - [Solution Report - UNGOT]  — © [l
B Fle Edt LUNGO Window Help | @ x
Digag |8 Do) Di-inE BB 2

Feasible solution foun
Total sclver iter

LINGO Solver Status [LINGO1] s
tus Varisbles X 1)
ey o Xt 2)
wlinewr 0 X( 3)
Feasible Ategers 0 X4
i 50
a Contraints X 6
etal o
enlinear (1] Row Slack or Sur
L 1 0.000000
Bearwrss
olvar Status otal a
anlinenr 0
Ganerater Mencry Vzad (E)
7
Elagsed Euntine (kb s 3x)
00:00:00
Z Clese
< 3
|For Help, press F1 NUM n17,
model :
data:
N=6;
enddata
sets:
number/1. _N/:x;
endsets

data:

x=51346 10;
enddata

s=@sum(number(1) | 1 #le# 5: X);
end

51 4.12
EQ: SRBHAOmMIn, @max BH

20
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B LINGO - [Solution Repert - LINGO1]

—

1) siplo] Dl imin) BieiE i

Feasible solution found.
Tetal solver iterations:

LINGO Solver Status [LINGO1]
e Vs blas
tal 0
salisanr 0
Feasible \tapers 0
0 Comstraints
tal 0
salinsnr 0
0
Womaersn
dlvar Status etal a
salinaer a

Genarstor Mesery Uzad (E)
7

Elagied Buntine (bhma szl
00:00:00

® Clens |
:ar Help, press F1 NUM
model :

data:
N=6;
enddata
sets:
number/1. .N/:x;
endsets
data:
Xx=51346 10;
enddata
minv=@min(number(l)
maxv=@max(number(l)
end

51 4.13

| 1 #le# 5: X);
| 1 #ge# N-2: x);

B RAMNFRHHRE

21
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B LINGO - [Solution Report - LINGO1] - olES
BP Fie Edit LINGO Window Help 2 ix
DielEld Lum o] selol Dk NE SlemE 2w
Glebal optimal solution found. i
Cbjective value: 22.00000
Total solver iteraticns: 5
Variable Value Reduced Cost
REQUIRED( MON) 20.00000 0.000000
REQUIRED( TUE) 0.000000
REQUIRED( WED) 0

0.000000

o
0.
a

REQUIRED( THU)
REQUIRED( FRI)
REQUIRED( SAT)
REQUIRED( SUN)

START | MON)

:
%
: 0.000000
For Help, press i NUM inie
model :
sets:
days/mon. .sun/: required,start;
endsets
data:
required = 20 16 13 16 19 14 12;
enddata
min=@sum(days: start);
@for(days(J):
@sum(days(1) | 1 #le# 5:
start(@wrap(J+1+2,7))) >= required(J));
end

B 4.14 Cx exe opsEERD
EA: BIENHNGL, FIBAOfilei§ LINGO 5 TXT StH-HIEE

model :
sets:
warehouses/ @file("1 2.txt") /: capacity;
vendors/ @Ffile("1_2.txt") /: demand;
links(warehouses,vendors): cost, volume;
endsets
min=@sum(links: cost*volume);
@Ffor(vendors(J):
@sum(warehouses(1): volume(l,J))=demand(J));
@Ffor(warehouses(l):
@sum(vendors(J): volume(l,Jd))<=capacity(l));
data:

22
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capacity = @file("1 2.txt") ;
demand = @file("1_2.txt") ;
cost = @file("1_2.txt") ;
enddata
end

Bl 4.15 (EESHERMEAER)
EL: FIAOtext ¥ LINGO 5 TXT &, STHREEAMAM
tH

model :
data:
N=6;
enddata
sets:
number/1. _.N/:x;
endsets
data:
x=51346 10;
enddata
minv=@min(number(l) | 1 #le# 5: X);
maxv=@max(number (1) | | #ge# N-2: X);
end
model :
sets:
days/mon. .sun/: required,start;
endsets
data:
required = 20 16 13 16 19 14 12;
@text("d:\out.txt")=days "Z/ TFEMINDECA" start;
enddata
min=@sum(days: start);
@for(days(J):
@sum(days(l) | 1 #le# 5:
start(@wrap(J+1+2,7))) >= required(J));
end

Bl 4.16 Gty xis SRy EAERD
B FIA@ole BBE LINGO 5 excel FIEEIEIE, sEREIER
TP T

23
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sets:
PRODUCT ;
MACHINE;
WEEK;
ALLOWED(PRODUCT ,MACHINE ,WEEK) :x,VY;
endsets
data:
rate=0.01;
PRODUCT ,MACHINE , WEEK , ALLOWED, X, y=@0LE("D:\IMPORT.XLS");
@OLE("D:\IMPORT.XLS")=rate;
Enddata

Bl 4.17
ES: Ostatus REER G

B LINGO - [Salution Report - LINGO1] -0

LINGO Solver Status [LINGO1] | x |
Selver Status Varisbles
Model N otal 2
LE anlinewr 1
State Feasible agers 1]

riective =1 Constraints
B stal

e H
454
Yonzeros
atal 1
Salvar Hultistart mlisger 3
B 1 Gaserator Mamory U E
0bj Beund 18
hapE L Elipsed Runtine (hhinn:as)
" hatis. 00:00:00 .
For Halp, pred . — ’ - . 1.C
model :
min=@sin(x);
data:
@text(=@status();
enddata
end

5l 4.18
ER: BHEHQIT RBIHNEEREARXRR

24
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B LINGO - [Solution Report - LINGO1]

B Fle Edit LINGO Window He
sdS o |ve 2|

=l

| sl ol imln) SelE bl

Linearizacion components added:

Constrainta: 20
Variables: 16
Integera: 12

Global optimal sclution found.
Objective wvalue:

Extended solver steps:

Total solver iteraticns:

Variable

Y

[Fer Help, press F1
model :
min=fx+fy;

150.0000

3

10
Value Reduced Cost
0.000000 0.000000
150.0000 0.000000
0.000000 0.000000
30.00000 0.000000
Slack or Surplus Dual Price
150.0000 -1.000000
0.000000 =-1.000000
0.000000 -1.000000
0.000000 -3.000000

NUM Ln 1, Ce

x=if(x #gt# 0, 100,0)+2*x;
fy=Qif(y #gt# 0,60,-y)+3*y;

x+y>:30;
end

51 4.19

Er: FlA@warn REHITIZEF M

o

2] LINGO - [LINGO Model - LINGO1]
B Fle Edit UNGD Window Help -l=]x
&H| S| B 2| Plerlol[S2mE] SlelE e
models ;
x=1:
Gwarn('x BEN' . x #gué 0):
end
LINGO Selver Status [LINGO1]
Selver Status Variables
Bedal otdl i
slinewr 0
Stats Unknown agere o
wjeetin S .
f'7=.= LINGO Warning “
asibili = 0
| (1}
rrlki(l
!-hn.!q: o
Sall | ¢
wd (D)

Sedymm

Aetive.

Structural analysis, pass 2 .

model :
x=1;

obj uu] _ Camesd | ®__ |
' Elapaad funting (Ah:sa:35)
00:00: 00

pdute B Interrupt Selver Closs

NUM MOD SOLVE Ln3,C o

@warn("x ZIEH",x #gt# 0);

25
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End

BRAE . DU A N R L T LINGOM BB — S R, 3 % bR 5ot T 1)
(AR A T, [RIRHBRIZ% 2 ST B < HE 87 Thie, fivei .,
> 5_LINGO Windows#r%

BRAE . S HEANERERASHRAVOMAEEMALINGORE 64, Mg,

YRS EL . LINGOZHL., & Oy HESEH IS0 #-1T T, ik

X FLINGOZ H I RE M AR B, 45 H IR I B A 445 %ﬁTEbDY%ZU

(RN

> 6.LINGORSITHS

RRAR . NH4 WA B X LINGOA AT I an A3ET T A4, IELINGO(E B

WA TN B A R e S R4, mEffla 4. 8
HRG w4 ?ﬁ?‘?iﬁt TSN 2

> 7. 4FE55)

#FTL3:

F FALINGOK i [l 5 P 2% () -
BEFRETEAZTEZESNSKEE, FHit, #XBzH, RUNE
FRAEEBAKBHEKR, FEETTEH/LMRERRMERHGIRE.
FIALINGO, WRUEREEBIKBEL, #HfFMALINGO#ITKE,
ERREREEREEN (REREM, FARE[M, KMEARKRE)
B, BERAH#—PHRREBTRRMRTE (TSP) [@f. WNETTMMEH (B4

PL%) ROIEIRE .
ﬁ']: (Esiig_ﬂﬁ) *TE%*HEW-VMH"JE%%E%
Vv, 1 Vg 2 Vg
2 6 3 2 7 9
v, 8 1 6 2 Vi,
7 2 4 3 1
4
V, 9 V; 1 Vio
model :

sets:
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cities/1..11/;
roads(cities,cities):w,X;

endsets

data:

w=0;

enddata

calc:

w(l,2)=2;w(1,3)=8;w(1,4)=1;
w(2,3)=6;w(2,5)=1;
w(3,4)=7;w(3,5)=5;w(3,6)=1;w(3,7)=2;
w(4,7)=9;

w(5,6)=3;w(5,8)=2;w(5,9)=9;
w(6,7)=4;w(6,9)=6;

w(7,9)=3;w(7,10)=1;
w(8,9)=7;w(8,11)=9;
w(9,10)=1;w(9,11)=2;w(10,11)=4;
@for(roads(i, ) :w(i,J)=w(i,j)+w{,i1));
@for(roads(i,j):w(i,j)=@if(w(i,j) #eq#0,1000,w(i,j)));
endcalc

n=@size(cities);

min=@sum(roads:w*x) ;

@for(cities(i) |1 #ne#l #and#i
#ne#n-@sum(cities@):x(i,j))=0sum(cities(@):xd,1)));
@sum(cities():x(1,3))=1;
@sum(cities(J):x{,1))=0;
@sum(cities():x{,n))=1;
@for(roads:@bin(x));

End

A R A 1—>2—>5—-6—>3—>7—~10—9—~11, KA K ~N13.

25 W i) A T K @sum(cities () x(J ,1))=0FE$.

fl: (FRARERE ME/FERFWTHARELEESEERTt, PEFIIH
Hubvlve,v3fiva, WHEREEREREUREENSBUNTER R, KNEH
sEI TR R K7 .

V, 9 v,
8 5
5 2 6 t
10
V3 9 V4

27
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model :

sets:

nodes/s,1,2,3,4,t/;

arcs(nodes,nodes)/s 1,s 3,1 2,1 3,2 3,2 t,3 4,4 2,4 t/:c,T;
endsets

data:

c=87 95259 6 10;

enddata

n=@size(nodes);

max=Flow;

@for(nodes(i) |1 #ne#l #and#i1 #ne#n:
@sum(arcs(i,j):F(i,j))=0sum(arcs@,1):fF(,1)));
@sum(arcs(i,j) |1 #eg# 1:f(i,j))=Flow;
@sum(arcs(i,j) |J #eg# n:f(i,j))=Flow;
@for(arcs:@bnd(0,T,c));

End

LINGO Solver Status [LINGOZ2]

Solver Status Variables
Model P .ul:al: 10
onlinear: 0
State Global Opt wtegers: 0
rjective: 14 Constraints
asibility: i otal: 7
onlinear: 0
wrations: [
Honzeros
Extended Solver Status otal: il
Sol. onlinear: 0
olver
Best L Generator Memory Used (K)
0bj Bound: o e
Steps: Elapsed Buntime (hh:mm:ss)
Active: R 00-00:00
Update 2 | Close |

AR 1] A 2 ) B R 14

#l: (RDMBRAEAREE M T LE—PRXREE, BTRHEENKET
—BRFRE, SREELERRALTE. TEE—IHFENERE,
FAMHFRBMER, Ke/NBRARKE.

Vl (912) VZ
(8,2 5,6)
(2,1)
(5,5) (6,4) t
(7,8 (10,7)
V, (9,3) Vv,
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model :

sets:

nodes/s,1,2,3,4,t/:d;

arcs(nodes,nodes)/s 1,s 3,1 2,1 3,2 3,2 t,3 4,4 2,4 t/:b,c,T;
endsets

data:

d=14 0 0 0 0 -14;

b=282516 34 7;

c=87 952596 10;

enddata

min=@sum(arcs:b*f);
@for(nodes(i):@sum(arcs(i,j):f(i,jJ))-0sum(arcs,.1):fQ.,1))=d(i));
@for(arcs:@bnd(0,F,c));

End
LINGO Solver Status [LINGOZ2] n
Solver Status Variables
Model otal: 9
oae LF onlinear: 0
State Global Opt itegers: 0
sjective: 205 Constraints
asibility: 0 otal: 7
onlinear: 0
srations: 0
Honzeros
Extended Solver Status otal : 27
onlinear: 0
Solver
Best o Generator Memory Used (K)
0bj Bound: 21
Steps: Elapsed Runtime (hh:mm:ss)
Active: P 00:00:00
Update |2 | Close |

AN ) SR AG 1 B /N 9% F KA 9205 -

5] 7.1
B A LINGO RiRIESM 5188
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B LINGO - [Selution Repert - LINGD1] ==
B e

pIEIE =] 2lejol DlEineg BislE el

masible

Bast -0 Ganerator Nemory Used (E)
17

Elapzad Rameine (bhisa 33)
Astive 000000

pdate 3 Qe | |

model :
XN2+yN2=2;
2FXN2+X+YN2+y=4,;
End

BU7 .24 50 1)

E: FIALINGORRRERY BIRE—R ALt py KR

MODEL :

SETS:
TASK/ABCDEFGH I JK/: T;
PRED(TASK,TASK)/A,B B,C C,F C,G F,J G,J
J,K D,E E,H E,I H,J 1,J/;
STATION/1. .4/;
TXS(TASK, STATION) : X;

ENDSETS

DATA:
T=45 11 9 50 15 12 12 12 12 8 9;

ENDDATA
@FOR(TASK(1) :@SUM(STATION(K) = X(1,K))=1);
@FOR(PRED(I ,J) :@SUM(STATION(K) :K*X(J,K)-K*X (1 ,K))>=0) ;
@FOR(STATION(K):
@SUM(TXS(I,K) : T(1)*X(1,K))<=CYCTINME) ;
MIN=CYCTIME;
@FOR(TXS:@BINCX));

END

517.3
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E & FIALINGOXRB—TSPik{T S 16)7%

DisaE |8 el ol mE BwE 2

lobal cprimal ssluticn found.

bjective value: 1.€92429
xtended solver steps: o
otal sclver iterations: 26
Variable Value Reduced Cost
L] &.000000 ©.000000
wi 1) 0.000000 9.000000
Uy 2) 1.000000 ©.000000
o 3) 3.000000 0.000000
Uy %) 2.000000 ©.000000
oy 5) 0.000000 0.000000
DIST{ 1, 1) 0.4451774 ©.000000
DIST( 1, 3} 0.2724506 0.000000
DIST{ 1, 3} 0.1240430 0.000000
DIST( 1, 4) 0.9246848 2.000000
DIST{ 1, &) 0.4021708 2.000000
DIST( 2, 1) 2.7091469 2.000000
DIST{ 2, 3) 0.1685199 0.000000
DIST( 2, 3) 0.0999646 2.000000
DIST( 2, 4} 0.2502747 9.000000
DIST( 2, 5) 2.8947571 0.000000
DIST{ 3, 1} 0, 8648540E-01 0.000000
DIST( 3, 2} 2.6020591 2.000000
DIST{ 3, 3} 0.3380884 0.000000
DIST( 3, 4} 0.6813164 ©.000000
DIST{ 3, &) 0.2236271 0.000000
DIST( 4, 1) 0,9762987 0.000000
DIST( 4, 2) 0.8866343 0.000000
DIST{ 4, 3} 2.7139008 2.000000
DIST( 4. 4) 0.2288770 0.000000
DIST{ 4, 5} 2.7134250 ©.000000
DIST! R, 11 n,A534879 a, an000n ¥

= . e e
5 2 0.2396538 ﬂ -000000 Xt 5. 5) 0.000000 0.6919708
5 3 0.5735525 0.000000
DIST( 5, 1) 0.1403314 0.000000 Row Slack or Surplus Dual Price
DIST( 5, S) 0.6919708 0.000000 1 0.000000 0.000000
X1 0 0.000000 0.4491774 2 1.632489 -1.000000
X 1 2 0.000000 0.2724506 3 0.000000 0.000000
X1 3 0.000000 0.1240430 4 0.000000 0.000000
X1 0 0.000000 0.9246848 s 0.000000 0.000000
X1, 5 1.000000 0.40217086 L] 0.000000 0.000000
X2, n 0.000000 0.7091469 7 0.000000 0.000000
X2, 2 0.000000 0.1685199 a8 0.000000 0.000000
Xt 2, 3 0.000000 0.B9E9646 a 0.020000 0.,000000
Xz 0 1.000000 0.2502747 10 0.000000 0.000000
Xt 2, 5 0.000000 0.8947571 11 0.000000 0.000000
Xt 3 1) 1.000000 0.B648940E- 12 0.000000 0.000000
X{ 3 2 0.000000 0.6020591 13 6.000000 0.000000
X{ 3, 3) 0.000000 0.3380884 14 0.000000 0.000000
X{ 3, 9 0.000000 0.6813164 15 3.000000 0.000000
X({ 3, 5) 0.000000 0.2236271 16 2.000000 0.000000
X{ 4, 1) 0.000000 ©.9762087 17 3.000000 0.000000
X( 4, 2) 0.000000 0.BBE6343 18 1.000000 0.000000
X( & 3 1.000000 0.7139008 bi-1 3.000000 0.000000
Xt 4, 0 0.000000 0.2288770 20 0.000000 0.000000
X({ 4, 5) 0.000000 0.7134250 21 2.000000 0.000000
X{ 5 1) 0.000000 0.8524€679 22 0.000000 0.000000
X{ 5, 2) 1.000000 0.2396538 23 7.000000 0.000000
X{ 5 3) 0.000000 0.5735525 24 £.000000 0.000000
XL 5 10 0.000000 0.1403314 25 2.000000 0.000000
X{ 5, 5 0.000000 0.6919708 F 0.000000 0.000000
27 1.000000 0.000000
Row Slack or Surplus Dual Price a8 3.000000 0.000000
1 0.000000 0.000000
2 =1.000000 v
< o 3
I--::i:‘::ﬁ A [ [Ln1,Cc p, press F1 [ [Num | Lnt.cc
model :
sets:
city/1..5/:u;
link(city,city):
dist,
X3
endsets

n=@size(city);
data:
dist=@qrand(l);
enddata
min=@sum(link:dist*x);
@for(city(K):
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@sum(city(D) | 1#ne#K:-x(1,K))=1;
@sum(city(J) | I#ne#K:x(K,JI))=1;

)

@For(city()| I#gt#l:
@for(city(J) | I#gt#l #and# 1 #ne# J:

u(D-u(d)+n*x(1,I)<=n-1);

)

@For(city(D) | 1#gt# 1:u(1)<=n-2);

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

End
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model :
data:
n=10;
enddata
sets:
cities/1l..n/:F;
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 5,8 5,9
6,8 6 9
7,10
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8,10
9,10
/:D,P;
endsets
data:
D=
65
369
75 11
91
875
4 10
5
7
9;
enddata
F(n)=0;

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

)

@for(roads(i,j):
P(i,j)=01f(F(i) #eqg# D(i,j)+F(J),1,0);

End

BI7.5 GroraimEsse

B : WFERIROCEFEXN BIEAIKE

model :

title CUMCM-2003B-01;

sets:

cai/l..10/:crate,cnum,cy,ck,flag;

xie/l..5/:xsubject,xnum;

link(xie,cai):distance, Isubject,number,che,b;

endsets

data:

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

xsubject=1.2 1.3 1.3 1.9 1.3;

distance=5.26 5.19 4.21 4.00 2.95 2.74 2.46 1.90 0.64 1.27
1.90 0.99 1.90 1.13 1.27 2.25 1.48 2.04 3.09 3.51
5.89 5.61 5.61 4.56 3.51 3.65 2.46 2.46 1.06 0.57
0.64 1.76 1.27 1.83 2.74 2.60 4.21 3.72 5.05 6.10
4.42 3.86 3.72 3.16 2.25 2.81 0.78 1.62 1.27 0.50;
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cy=1.25 1.10 1.35 1.05 1.15 1.35 1.05 1.15 1.35 1.25;
ck=0.95 1.05 1.00 1.05 1.10 1.25 1.05 1.30 1.35 1.25;
enddata
min=@sum(cai (i):

@sum(xie(i):

number(J,1)*154*distance(jJ,1)));

@for(link(i,jJ):
b(i,j)=0Floor((8*60-(@floor((distance(i,j)/28*60*2+3+5)/5)-1)*5)/(dis
tance(i,J)/28*60*2+3+5)));
@for(link(i,jJ):
Isubject(i,j)=(@floor((distance(i,j)/28*60*2+3+5)/5))*b(i,J));
@for(cai(g):

cnum(J)=@sum(xie(i) :number(i,j)));
@for(xie(i):

xnum(1)=@sum(cai (J) :number(i,j)));
@for(link(i,J):

number (i, j)<=lsubject(i,j));
@for(cai():

cnum(j)<=Flag(j)*8*60/5);
@sum(cai(@): flag(g) ) <=7;
@for(xie (i):
xnum(1)<=8*20);
@for(cai (i): number(l,i)+number(2,i)+number(5, i)<=ck(i)*10000/154);
@for(cai(i): number(3,i)+number(4, 1)<=cy(i)*10000/154);
@for(xie(i):
xnum(i1)>= xsubject (i)*10000/154);
@sum(cai(j):
number(l,j)*(crate(j)-30.5))<=0;
@sum(cai(j):
number (2, j)*(crate(j)-30.5))<=0;
@sum(cai(j):
number (5, j)*(crate(j)-30.5))<=0;
@sum(cai(j):
number (1, j)*(crate(j)-28.5))>=0;
@sum(cai(j):
number(2,j)*(crate(j)-28.5))>=0;
@sum(cai(j):
number (5, j)*(crate(j)-28.5))>=0;
@for(link(i,J):
che(i,j)=number(i,j)/b(i,j));
hehe=@sum(link(i,j): che (i,}));
@for(link(i,j): @gin(number (i,j)));
@for(cai(@):@bin(flag (4)));
hehe<=20;
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ccnum=@sum(cai (G): cnum() );
end
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model :
sets:

workers/wl. . w7/;
jobs/jl..j7/;
links(workers, jobs): cost,volume;
endsets
min=@sum(links: cost*volume);
@for(workers(l):
@sum@obs(J3): volume(l,J))=1;
):
@Ffor(Jobs(J):
@sum(workers(1): volume(l,J))=1;
)
data:
cost=6 267 4 25
53858
9743
3927
5726
2811 4
12 4 5 10;

© N N O A
N O W O N ©
w N O N

enddata
end
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model :
sets:
students;
phases;

sp(students,phases):t,x;
ss(students,students) | &1 #LT# &2:y;
endsets
data:
students = sl..s4;
phases = pl..p3;
t=

13 15 20
10 20 18
20 16 10
8 10 15;
enddata
ns=@size(students);
np=@size(phases);
@for(sp(1,J) | J #LT# np:
x(1,)+t(1,I)<=x(1,3+1)
):
@for(ss(1,K):
@for(phases(J):
x(1,)+t(1,3)-x(K,I)<=200*y(1,K);
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X(K,D+t(K,D-x(1,3)<=200*(1-y(1,K));
)
)
min=TMAX;
@for(students(l):
x(1,3)+t(1,3)<=TMAX
)
@for(ss: @bin(y));
End
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