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Save Waorkspace
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I save Chrl+3 & Find... Chrl+F

Save fAs...

Save All @=| Replace.., Ckrl+H

Prinkt... Ckrl+P Read only

Prinkt Setup...
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[¥3 Send Mail... Bookmarks ()
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v Warkspace Alk+0 Set Active Project

v Stakus Bar alk+1 add To Project

v Cutput Alb+2

v Scripk Bar alk+3
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Insert Existing Project ...

Full Screen
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Minos El Build Model Chrl+F7
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%, Logo @ Meos

Cplex Settings...
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This command performs the syntax check
of a model written using SAMPL’ s
extended AMPL keywords for stochastic
programming.

The current model is parsed, and then
solved using SAMPL’ s solver. The
solver settings, including the

solution types, can be modified using
the Solver options... command.

An SMPS representation of the current
model instance is generated using this
command. By default, SAMPL/SPInE
generates Windows/DOS text files. This
may not compatible with other UNIX
based solvers. The advanced option
UnixOutput described in the SP
Generator options (SPG) section
enables the user to change the output
text format to UNIX.

This command solves the latest SMPS

instance generated for the current

model. If such instance is not

available, then this command is

equivalent to the Solve SAMPL command.

This command displays the Generator
Options dialog box. Settings for the
generator of SMPS instances can be
modified using this command.

This command displays the Solver
Options dialog box. Settings for
SAMPL/SPInE’ s solver can be modified
using this command.

This command displays the Reporting
Options  dialog box. This dialog box

enahles the 11sers tn channe the wav
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SAMPL/SPInE exports the solution
vectors obtained from the solver.

This command displays the current
settings of the SAMPL/SPInE system.
Advanced users can run this command in
order to manually edit the advanced
options provided by SAMPL/SPInE.

This command opens a graphic dialog
box, which displays the structure of
the scenario tree associated with the
current model.
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(21 Database
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=] disp
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+- 0 amt
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total cost definition :

HUTR definition :
set HUTR;

minimize total cost: sum{j in FOOD} cost[j]=Buy[j];

|_'E1 Conzole F% Debug] L0 Snlutinns] Timings’MemnryJ % Display]
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7 % $+ 3 % +

Data Filename :Diet2a.dat

Date t1:24:208085

Time 16:56

Constraints 6 : Honzeros
S _Constraints 6

Uariables :B8 : Honzeros

SOLUTION.RESULT
"Optimal solution found®

FortHP 3.2j: LP OPTIMAL SOLUTIOH, Objective = 118.85940832

<
L'Tﬂ'; D:unsnle] % Debug .0 Solutions Timingx’MemDr}IJ E&, Displa}l‘
5 $6 %
% + % 7 +
/7 -
KEE] Z1 2 3
execute o o 134426916
execute 1] 1] 134426916
execute 1] 1] 134465900
execute 1] 1] 134463900
oukpuk 0 0 134465900
Tatal 0.0400576
execute 1] 1] 134465900
execute o o 134426916
execute 1] 1] 134426916
execute o o 134465900
execute 1] 1] 134463900
oukpuk 0 0 134465900
Tatal 0.0400576
execute 0,0200z83 0 134465900
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Chrl+M
Chrl+0

5

Save Warkspace

Close Workspace

Save
Save As...
Save All

Prink...
Prinkt Setup...

Send Mail, .,

Recent File
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Exit
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Open Workspace

%$"

2]

Loak. in: |E} Birn

~| « @ cf B~

CarywiorkSpace
CATABLES
Dbwrorkspace. wampl
Mhywrorkspace. wampl
Scriptworkspace.wampl

Filz name: |Mywnrkspace.wampl

Filez of type: |.-'1'-.m|:|| Wiorkzpace

ﬂ Cancel
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File Edit View Project Solver Build Tools Stochastic  Window

D@- S HB| =R _mm@- b8 A Ak |B S
Diet.mod
Hi Transp [
+T Netz
+ o diet set NUTR:
set FOOD;
param cost {D} » O:
param f_min {FOOD} »= O:
4 param f_max {j in FOODY} »= f min[j]:

5] Fileview | 3 Modelview | D& Solverview |

offset 43

D is not defined
error_data

file DietZa.dat
line 5

offset 113

cost is not a subscripted param b
error_data

file Diet2a.dat

|

| %

E Consale @5 DebugJ L0 Solutions] Timinga’Memor}l] % Display]

| ampl: J

JFar Help, press F1 [ Line:o ol
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Mt Ckel+I
& Open... Chrl+0

Mew Workspace k
(= COpen Workspace.,,

Save Waorkspace
Close Warkspace

I save Chrl+5
Save fAs...

Save All

Prinkt... Ckrl+P
Prinkt Setup...

[¥3 Send Mail...

Recent File *

Recent Waorkspaces r

Exit

“Wiorkzpace name

Falder |E:"-.F'ru:-gram Files"AmplStudio Modeling S . |

Cancel
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EﬁlmplStudin
File Edit Wiew Project Solver Buld Tools  Stochastic  Window  Help

IDe- B Ee o REREE R S| s % %%
| @ [[B & o[ E & 0 & el
Model Entities Browser k)

¥.3| Workspare " MyFirstAMPLWarkspace " O project(s)

[£] Fileview | ™ Modeliew | TR Solverview |

=l AmplStudio Modeling System. Beta wer.1.6h

AMPL Version 288408422 (Visual C++ 6.8)

’:E‘L Congole I—@g; Debugl L0 Solutionsl Timing;’Memnr}lE& Displa_l,ll

I ampl: I
For Help, press Fl |Lire:0 oo [ [
5 $)=. '
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Set Active Project »
add To Project *

Ampl Settings. ..

Insert Mew Praject ...

Insert Existing Projeckt ...

5 $6* 01 D

+ . %$"

Add Project to Workspace

Look in: | 3 Bin =« ® o B
ICSMyFirstAMPLWorkspace :}dietxx :}multmipS
) TABLES “heayptz hhetz
3cut Z}Fina 3Newdaknta
E}dak;:uta E}Mudella E}F'Ianning
:}diet :}Madellh :}F'n:nwer
E}Dieti Z}MDdEEa z}steel
< ] | £
I
File name: |steel b Open
Files of type: I,-’.'-.mpl Project LI Cancel |
A
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7 +8 G B
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Fil= Edit Wiew Project

Sakver

Build Tools

Stochastic

Window  Help

D@-2d@see o nER

& & B

G 4% % B

| = |

EEELEEETRETY

Model Entities Browser

x|

- o steel

]

». 3 Workspace " MyFirstAMPLWorkspace,wampl " 1 project(s)

3]

@ File\iem I.'II: Modef\-"iewl O Solver\fiewl

k)

AmplStudio Hodeling System. Beta ver.1.6h
AMPL Version 260408422 (Visual C++ 6.0)

L'E, Conzole I—Eg Debugl L0 Solutionsl Timing.-’Memnl_l,lI& Displa_l,ll

I armnpl: I
For Help, press F1 |Lire:0 ol [ [ | 4
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E] AmplStudio - steel
File Edit Wiew Project

Solver Buld Tools Stochaskic  Window  Help

D@2 d@ = = nER

AN

[ 4% %5

| 8|

24| |EL BB & 6 B o

Model Entities Browser

= # steel
EIEI Madel
[ steel.mod
[ Data

{23 Database

{23 Seript

[ readme. kxt

i| i’

».2| Workspace " MyFirstAMPLWarkspace,

|

|

[E] Fileiew | ™3 Modehiew | 3 « | v || <

set PROD; # products

param rate {PROD} >= 0: # tons produced per hc
param avail »= 0O; # hours awvailable 1n we
param profit {PROD} ; # profit per ton

param market [PROD} >= 0; # limit on tons sold ir

wvar Make {p in PRODY »= 0, <= market[p]; # tons pr

o, | e T oo sk, o et AN Ry i el O |

i | [

x|

AmplStudio Modeling System. Beta wer.1.6h
AMPL Version 260408422 (Visual C++ 6.8)

L'E, Conzole I—Eg Debugl . Solutionsl Timing.-’Memnl_l,lI& Displa_l,ll

I armnpl: I T
For Help, press F1 |Lire:2 iz [ [ [ =2
5 $ < ' *
0 ! 7 %
8 * = 7
Set Active Project 3

add To Project

ampl Setkings,

Insert Mew Praject ...

Insert Existing Project ...
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+ - . 0 %3$"
7+ 0 +
0 $
Mew project |g|
Project name IMyFirsLﬂ.MF‘LPrniect
Project path IE:'&F‘mgram FilezhamplStudio Modeling Syst _l
v Add model and data files [ Stochastic model
Madel name IM WFirstébd PLProjet mod
Data instance IMyFirst.-‘-‘-.MP‘LF'rl:uie-:t.dat
] | Cancel
S
5 $$* = [
! 0 MyFirstAMPLProject
+ 7 7 $+ '% _| $
+ 3 7
$+ % 1 $ n +
7 MYFirstAMPLModel.mod
MyFirstAMPLData.dat
' %A S$ 0 '
22

OpliRisk

SYSTEMS




File Edit “iew Project Solver Buld Tools Stochastic  Window Help

Sl #

ENEEEE EETEE T

E[[ 4% % 5]

Model Entities Browser

h;g' Workspace " MyFirstAMPLWorkspace., MyFirstAMPLProjet

7 steel # Model file name:
= 4 MyFirstAMPLProject " n PR ECET I B
=22 Model MyFirstAMPLProject
- [ MyFirstaMPLProjet.mod .
& Data # Data file nams:

# C:~Program Files~AmplStudio Modeling Sue

(N = | 1./ Fir stAMPLProject, dat
(I Database
[0 Script
& sae # et
# param
£ Ll | 5

5] Fileview | ™3 Modeliew | B 4| s

x|

line 1 ~
offset B
Can't find file "MyFirstAHPLProject.dat"
E.
L_E'L Conzale I_Eg Debugl L Snlutiu:mi Timing!MemoryI%i&playl
I ampl:l
For Help, press F1 Line:5 =
5 $ = : < "(
- 7 #@ +%
% # 7 % , 3
0 3D MES$T7 + o+ 0
0 0 % %
3 0 + $
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Maodel Entities Browser

».2] Workspace " MyFirstaMPLWorkspace,
+ 7 steel
= a# MyFirstAMPLProject
=1-(Z3 Model
] MyFirstaMPLPr ojet. mod
—--[ZZ Drata
=l MyFirstAMPLProject, dak
(23 Database
=3 Script
< | >
b L
=] Fileview | ™2 Modetview | B« [ |
5 $ = &'

5% "% + 7

Set as Active Project

Add Fi ko Project. ..
Unload Project

Add Display

Properties
5 $# &
% 0 $°
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Maodel Entities Browser

».2] Workspace " MyFirstaMPLWorkspace,
+- e B
=l MyFirstaMPLProject
=1-(Z3 Model
] MyFirstAMPLPr ojet. mod
—--[ZZ Data
] MyFirstalMPLPr oject . dat
(23 Database
(3 Script
< >
iieview | ™ Modeliew | B
(=] Fileview | "o Modshiew | = 4 | »
5 $). ; &
hote |~ 3 0 $+ %
L]
) 0 7 0
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Minos

Cplex

FartMp

User defined! - )

Meos Solvers r

Cplex Settings. ..
FartMP Settings ...

5 $6 5 ' & &

7+ 3 3 A3

] AmplStirdio
File Edit Yiew Project Buld Toaols Stochastic Window Help

EEEE S @] s %%n][8 6 Es[EE T 0Ra|

Minos

Cplex

Forthp

User defined( - )

Meos Solvers

LOQO

8 Database Cplex Settings... BPMFD
Siript
[ readme.dist.t FortMP Settings ... Q0OQP
1 diet.cplex_optic COMDGR
&l variables name SNOPT
&l Postsolve cmd

KNITRO

[ dist.Afortmp_options
trnloctd LANCELOT

! trnlac MINLP
FATH
5ot WsIPS

User defined{ -}
(2] Fileview | " Modelview | T8 Solveriew

AMPL Uersion Z@A4Bu2z

AWPL Studio Evaluation version

| & Consols I% Dehugl L0 Solutmnsl T\mingﬂMemowI B Disp\ayl

| ampl | “

Line:5 oo [ [

httpijneos.mes.anl.gov/neas/sahversfindex.html

5 $2 = &
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B * 3 3 3 % = %
% % + + 0 / % *
3 % 5 7 &
&
Minos
Cplex

FartMp

Meos Solvers r

Cplex Settings...

| FaortMP Settings ...

5 % 5 ' &
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7T %t 3 % %S$"7 +

FortMP settings

o Basic
Simplex
[Pk contral
tolerence
b airnurn Limits LP Salwer
inpLtoutput ™ Primal
log contral % Dual
MIF caontral ~ IPM
Advanced contral
[ Scale
v Presolve Prezalve Level 5
Restart
[ MIFP
[ Input
W
v MIP Freprocess ~ LP Opfimum
v
v MIP AutoRound i
[ Output
- K [ IPM
Clazzify Bows
| oK | B
Cancel | |
5 $ 5' & ! ;1
* 3 % 3 , ’ 1 , * ! ,
/ y '1 ( * 9% ' ( ’ "
& 7 $ 7 *
0
ﬁNofm B 3 % % +
+ n 7 3 ; +
3 % $ 3 7
38 TiT % - 7
0o 7 3 3 7
1 + 7 7
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( ptions

Saolve zalution

v After zolve wiite file_salution [ show MPS file before salve
v After zolve dizplay solution | Short solution report

E dit options

v Save before running tools [+

Workspave

v Reload last workspace at startup [ Close files before open work space

v [nzert file options in project for additional solver options

Expand constraints Conszole
" dizplay on editar

e | Clear before parse or solve
" dizplay on conzale

A | ‘wiite to log file [project_name. output
i+ dizplay on both g file [praject_ puit]

Cancel
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diet. Afortmp_options]

. File Edit View Project Solver Buld Tools Stochastic MWindow Help 5
D& g ealibeccMRE[Esn &% %086 @B 1|
]
E ~
| Workspate " Striptworkspace.wanipl ' 6 project(s) | A # Uptions for AMPL/AFORTMP driver
B o dist I L
(20 Model #Display level for solver
S pata displaysolver=2
(22 Database
=27 Seript #Cut generate switch
A Diet.mdb.run cutgenerate=0
A Digt.mdh2.run 3
A Digt.ds.run #DJ tolerance
A Diet.mdbz.run djtol=1.0e-5
[ readme. dist. bt
[ diet cplex_options #Integer tolerance
[&] variables name integertol=0.001
[ PostSalve,cnd
|| #IPM algorithm switch
[l brnloctd ipmalgorithm=0
- trnloc -
et [ #owiltch to retain the log file ™
5] Fileview |'[d MadaNiewl o SO\VEN\awl ettt
x| 7
AMPL Uersion 208040422

AMPL Studio Evaluation version

L'El Caonsole @ Debug | LB Su\ulmnsl Timing/Memuryl ﬂ, Disn\ayl
ampl |

Far Help, press F1 Line: Coli0 l_f_l_ Y
Page:30 of 134 | Words: 21302 €% | \ B Ui

5 $%$' - & &




steelmod 7

Maodel Entities Browser

b.2) Workspace " MyFirstaMPLWorkspz A
o steel
=1-(Z3 Model
=
+-- [ Data
(23 Database
+-{Z3 Script
=1 readme.txt
=] disp
=l MyFirstAMPLProject
=1-(Z3 Model
] MyFirstaMPLPr ojet.mo
—--[ZZ Drata
=1 MyFirstnMPLPrnie[%. -
>

skeel, mod

<
=] Fileview | ™2 Modetview | B« [ ]
5 $

%

C:\Program Files\AmplStudio Hodeling System b.1.6%\Binisteel.mod
(1] 4

I

[FE Console r@:; DebugJ L0 Salutiansl Timing!MemDr}lI Hy Displayl

5 8

' steel.dat 7
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Given: a set of products

P,
a j = Tons per hour of product j, for each j
b = hours available at the mill
¢ ; = profit per ton of product j, for each j
u ; = maximum tons of product j, for each |
Define variables: X j = tons of product to be made, for each j

Maximize: o Xj

P

@Wa)X £b
Subject to: e

O£ X, £u,, for eachii P

5 -




+' 7
% 6 + 7 %
Y 4 +
7 + +
" +
set PROD:;
$ 7
+$ + 1 7 ;
DOE % $ 7
+ + 9 7 7
3 7 $ %
+
@ $ + 7
- + 3, $
7 1
$ 8

set PROD = {"bands”, “coils”, “plate™};
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1990.. 2020 by 5

5

{1990, 1995, 2000, 2005, 2010, 2015, 2020}

7

A union B
A inter B

A diff B

A symdiff B
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7

union: in either A or B
intersection: in both A and B
difference: in A but not B
symmetric difference: in A or B but no

'8

ampl:set Y1 =1990 .. 2020 by 5;

ampl:set Y2 = 2000 .. 2025 by 5;

ampl: display Y1 union Y2, Y1 inter Y2,

set Y1 union Y2 := 1990 1995 2000 2005 2010 2015 20
set Y1l inter Y2 := 2000 2005 2010 2015 2020;

ampl: display Y1 diff Y2, Y1 symdiff Y2;

set Y1 diff Y2 := 1990 1995;

set Y1 symdiff Y2 := 1990 1995 2025;
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param rate {PROD} >0 ;

param avail {1..T} > = 0;
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binary
integer
symbolic
relop expr
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param comb ‘n choose k' {n in 0..N, k in 0..n}
=if k=0 or k =nthen 1 else comb [n-1,k-1] + ¢ ombl[n-1,k];
Computes the number of ways of choosing n things k
time.
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minimize Total_cost: sum {j in FOOD} cost|[j] * Buy|[ il

maximize Total_Profit:
sum {p in PROD, tin 1..T}
(sum {a in AREA[p] revenue[p,a,t] * Sellp,at] -
prodcost[p] * Make[p,t] — invcost[p] * Inv[p,t]);
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subject to Time:
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subject to Time{s in STAGE}:
sum {p in PROD} (1/rate[p,s])* Make[p] <= avalil[s] ;
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linear-expr <= linear-expr
linear-expr = linear-expr
linear-expr >= linear-expr
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const-expr <= linear-expr <= const-expr
const-expr <= linear-expr <= const-expr




where each const-expr 3 % 77 % 3
$ 3 7 linear-expr
$ %3 7 +$
% $ $% % 7
set P;
param a {j in P},
param b;

param c {j in P},

param u {j in P};

var x {j in P},

maximize Total_Profit: sum {j in P} c[j]* X[j];
subject to Time: sum {j in P} (1/a[j]) * X[j] <= b;
subject to Limit {j in P}: 0 <= X[j] <= u[]] ;
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set P := bands coils;
param: a C u =
bands 200 25 6000
coils 140 30 4000
param b := 40;
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F
Risk = 10*StockA + 3.5*StockB + 4*StockC + 4*StockD
4 $

StockA £ 1000
StockB £ 2000
StockC £ 1250
StockD £ 2500

$0
100*StockA + 50*StockB + 80*StockC + 40*StockD £ 200000
12*StockA + 4*StockB + 4.8*StockC + 4*StockD 318000
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set FOOD;
set NUTR;

param cost {FOOD} > 0;
param f_min {FOOD} >= 0;
param f_max {j in FOOD} >=f_min[j];

param n_min {NUTR} >= 0;
param n_max {i in NUTR} >= n_min([i];

param amt {NUTR,FOOD} >= 0;

var Buy {j in FOOD} >=f_min[j], <= f_max([j];

minimize total_cost: sum {j in FOOD} cost[j] * Buy [il;
subject to diet {i in NUTR}:
n_min[i] <= sum {j in FOOD} amt[i,j] * Buy[j] <= n_max([il;
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var Buy {j in FOOD} >=f_min[j], <= f_max]j];
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table table-name IN string-list opt -
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table dietAmts IN "ODBC" "TABLES/diet.xIs" "Amounts
[NUTR, FOOD], amt;
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read table table-name;
ﬁ table + 7 3
+ %3 " read table
* X # $ " 7
$ R T; 7 % 7 $+
read 8
table dietNutrs IN "ODBC" "TABLES/diet.xIs" "Nutrie nts":
NUTR <- [NUTR], n_min, n_max;
read table dietNutrs;
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read table dietAmts;
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table Foods IN "ODBC" "TABLES/diet.xIs":

[FOOD], cost, f_min, f_max;

read table Foods;

7 $ 7 ;
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table Amounts IN "ODBC" "TABLES/diet.xIs":
[NUTR, FOOD], amt;

read table Amounts;
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Set-name <- [key-col-spec, key-col-spec,...]
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table Foods IN "ODBC" "TABLES/diet.xls":
FOOD <- [FOOD], cost, f_min, f_max;
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table Foods IN "ODBC" "TABLES/diet.xIs":
[FOOD] IN, cost, f_min, f_max;
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set FOOD;
set NUTR;
set PAIR within {FOOD, NUTR};

param amt {PAIR} >=0;
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table Amounts IN "ODBC" "TABLES/diet.xIs":
PAIR <- [NUTR, FOOD], amt;
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param-name ~ data-col-name

[ # $ " 7 7 %table

table Foods IN:
[FOOD], cost, f_min ~ lowerlim, f_max ~ upperlim;
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table tableName IN:
[p ~ PROD, t ~ TIME],
market[p,t+1] ~ market, revenue[p,t+1] ~ revenue;
8 3 $ 7 $ 77
/ l+ n $ 3
8
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param market {PROD, 1..T};
param revenue {1..T, PROD};
H
3 table 7
table $ . IN 8
[p ~ PROD, t ~ TIME],
market, revenuelt, p] ~ revenue;
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/ '+ 8 $ 3
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table tableName IN:
[t ~ TIME],
revenue[‘pl”, t] ~ revenuepl,
revenue[‘p2”, t] ~ revenuep2;
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% 7 7 = let
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table Foods IN:
FOOD IN, cost, f_min, f_max, Buy, Buy.priority ~ prior;
% 7 $ = 3 7
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table 7 N 7 OUT % 7 7
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table table-name OUT string-list

opt -
key-spec, data-spec, data-spec, ... ;
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[key-col-name, key-col-name,...]

table ' display ;

* : # $ " table write

table Foods OUT "ODBC" "TABLES/diet.xls" "FoodsOut"
[FOOD], f_min, Buy, f_max;

write table Foods;
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table Nutrients OUT "ODBC" "TABLES/diet.xIs" "Nutrs
[NUTR],
diet.Islack ~ Ib_slack, diet.Idual ~ Ib_dual,
diet.uslack ~ ub_slack, diet.udual ~ ub_dual;

write table Nutrients;
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table Purchases OUT "ODBC" "TABLES/diet.x|s":
[FOOD],
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Buy ~ Servings,

{j in FOOD} 100*Buy[j}/f_max[j] ~ Percent;

write table Purchases;
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table FdsOut OUT "ODBC" "TABLES/diet.xls":
FOOD -> [FoodName], f_min, Buy, f_max;

write table FdsOut;
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table FdsOut OUT "ODBC" "TABLES/diet.xls":
[FOOD] OUT, f_min, buy, f_max;
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write table table
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table inputFoods IN "ODBC" "TABLES/diet.xls" "Foods
FOOD <- [FOOD], cost, f_min, f_max;

table outputFoods "ODBC" "TABLES/diet.xIs" "Foods":
[FOOD], Buy;
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table inputFoods IN "ODBC" "TABLES/diet.xls" "Foods
FOOD <- [FOOD], cost, f_min, f_max;

table outputFoods OUT "ODBC" "TABLES/diet.xIs" "Foo
[FOOD], Buy;

+

table inputFoods IN "ODBC" "TABLES/diet.xls" "Foods
FOOD <- [FOOD], cost, f_min, f_max;

table outputFoods "ODBC" "TABLES/diet.xIs" "Foods":
[FOOD], Buy OUT;

table 7
ds":
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table dietFoods "ODBC" "TABLES/diet.xIs" "Foods":
FOOD <- [FOOD],
costIN, f_min IN, f_max IN,
Buy OUT,
Buy.rc ~ BuyRC OUT,
{j in FOOD} Buy[j)/f_max][j] ~ BuyFrac;

Felad table dietFoods;

write table dietFoods;
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table DietSens {j in FOOD}
OUT “ODBC” "TABLES/diet.xIs" (“Sens” & ) :
[FOOD], f_min, Buy, f_max;
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table DietSens {j in FOOD}
OUT “ODBC” ("TABLES/diet” & j & “.xIs"):
[FOOD], f_min, Buy, f_max;
table 77 "
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[FOOD], Buy ~ (“Buy” & ));

table DietSens {j in FOOD} “ODBC” "TABLES/diet.xIs"
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table dietAmts IN “ODBC” “TABLES/diet.xIs”:
[i ~ NUTR], {j in FOOD} < amt]i,j]l ~ (j) >;
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9 ; + 7 7 + "% $
$ R T$
7 3 - # 3
3+D#E % % 7 < % F
$ 7 $+ My + 7
-# 3 " +
+ 3 3 ;
% %9 table 7 7
%9 7
% 7 7 %9 table 7 -#
$
“ODBC” “connection-spec” “external-table-spec” opt ‘verbose” gy
% R-# T 7 % $ +
-# 9 7 $ 7




ﬁm o |17 9 7 7 7 ;

29 " - 3;
7 $ 7
- 7 7 9 7 -H#
9%$9 + %3 7 $;
7 7 $ 3 3 + 7
$ ; 7 $ 3
$9 7 % table
% 3 $ | % % # .U
% -# %
UNote " 9%9 3 7
RAUI9 +T
/ ; $ $
+ $+ Mt % %
DMNE
7 $ 3
N /. ' +
$
6 % # $ " $9 %
$ 7 8
8 * 7 $ $ 7
| +8

Table Foods IN “ODBC” “TABLES/diet.mdb” :
FOOD <- [FOOD], cost, f_min, f_max;




8 * 7 m $ $ 7 1
I +8
Table Foods IN “ODBC” “TABLES/diet.xIs” :
FOOD <- [FOOD], cost, f_min, f_max;
28 * " $ 7 5 !
+8
Table Foods IN “TABLES/Foods.dat”:
FOOD <- [FOOD], cost, f_min, f_max;
0 . +
ﬁum " %3; $ % 7 7 I
7 % @9% 9 $
* $ 9 % 7 " % +7 ;0 $
@ %9 % 7+ % "
7 $
17 % 7 R7 $T 7 $
"7
17 % 7 R7 $T 7 $
$ + n 7
17 %9 %3; "7 $9 $
& I -
7 3% # $ " $ 7 % 7
AmplStudio Modeling System - Copyright (¢) 2003-200 4, Datumatic Ltd
MODEL.STATISTICS
Problem name diet
Model Filename :Diet.mod
Data Filename :Diet2a.dat
Date :1:9:2005
Time :20:5
Constraints 6 . Nonzeros
S _Constraints 6
Variables 8 : Nonzeros

SOLUTION.RESULT

'‘Optimal solution found'

FortMP 3.2j: LP OPTIMAL SOLUTION, Objective =11

DECISION.VARIABLES

8.0594032




Name Activity .uc Reduced Cost
Buy['BEEF 5.3606 10.0000 -0. 0000
Buy['CHK"] 2.0000 10.0000 11 888
Buy['FISH'] 2.0000 10.0000 1. 1444
Buy['HAM'] 10.0000 10.0000 -0.3 027
Buy[MCH 10.0000 10.0000 -0.5 512
Buy['MTL'] 10.0000 10.0000 -1.3 289
Buy['SPG'] 9.3061 10.0000 0.0 000
Buy[ TUR'] 2.0000 10.0000 2.7 316
CONSTRAINTS
Name Slack body dual
diet['A"] 1256.2882 1956.2882 0.0000
diet['B1'] 336.2575 1036.2575 0.00 00
diet['B2] 0.0000 700.0000 0.40 46
diet['C'] 982.5149 1682.5149 0.0000
diet'NA]  -0.0000 50000.0000 -0.00 31
diet[CALT 3794.6206 19794.6206 0.00 00
END

3 % $+ % $

$ + 11}




3 3 +7 ' ;
% +
7 % % % 7%
3 + %3 ; 7
X % 3
$ %3 7
5) (
1
%
$3 7 3 +
% + 7 X %
+ 3
3 +$ 9
%
+0O 3 +
$+ + +$
$
" 8
ampl: option promptl “A>" ;
A>
7
\Y
- 3 $+ %

ampl: option cplex_options;

7 3

/

%




ampl: option solver cplexamp;

ampl: model steel
ampl: data steel4.
ampl: solve;

17

'+ $0 3 7
$+ 7

4.mod;
dat;

$0 3 7
$+
7 $0

$0 37

7 F
37

ampl: objective Total_Number;

reset data MINREQ, MAXREQ, amt, n_min, n_max;

3

update data MINREQ, MAXREQ, amt, n_min, n_max;

$ 3
MAXREQ
n_max $

? Q@

ampl: let T:=3;
ampl: solve ;

+ 2
+
% 7

4
n_max

8

3

@
$
+ 8

MINREQ,amt
17

% %

MAXREQ

3 %

% 2 $+




? @ 3 3 + ;3

+? @7 $+ 9 7 7
8

ampl: model dietobj.mod;
ampl: data dietobj.dat;
ampl: delete Total_Number, Diet_Min ;

7 <$ + $0 3
? %@ 7% '+ ? %@

% 3 ; ™ 7@

ampl: redeclare param f_min {FOOD} >0 integer;

% 3 + f min. 7
f _min 7 % ; +3 3 +
f _min.

17 13 7

? @ % $0 3 7
ll; 8

subject to Diet_Max { iin MAXREQ} :
sum { j in FOOD} amt[l,j] * Buy [il <=n_max][i];

? @ 7+ 7 % 8

drop Diet_Max[“CAL"] ;

7 $ % $+

drop {i in MAXREQ} Diet_Max]i] ;

77 / o




3 $ I 3 < 7
3 77 3 + " ? @
? @ + 3 %
" 1 * _
% % ?2 "0 % +@7 7 7 + F 3 8

option relax_integrality 1;

% 73 % % 3 4 %
% % 3 $ 7 7 ; 3 %
$ + %3 $ T7F $ 7
% + , ? "0 % +@ $
3 $@ 7 $+ 7?7 @ % +
" 8 7 % + 7 F '
7 77" "%+ 3 +* "

ampl: let Buy['CHK'].relax=1;

"% % +% + 3 77 77 @ ? "0 %

+ " 3 ?  +@ /
$ [ 7%+ %
V7 77? +@ <




7 $+ + % ? +@ 7
* oo 7 '+ 7 A % 3
7 %

ampl: display WEEK;
set WEEK : = MON TUE WED THURS FRI SAT SUN;

% 77?7 +@ $ < $ + 7
3 * "o 7
AREA[p] D PROD = {prodl, prod2, prod3, prod4},
AREA[prodl] = east, AREA[prod2] = north, AREA[prod3 ] = west,

AREA[prod4] = south ES8

ampl: display union {p in PROD} AREA[p];

set union {p in PROD} AREA][p] := east north west so uth;
?  +@ $ 3 7
ampl: display T;
T=4
- 3 7 3 7

ampl: display avail[“reheat], avail[“roll"] ;
avail ['reheat’] = 35
avail ['roll'l = 40

$ +" 8

ampl: display sin(1)"2 + cos(1)"2;
sin(1)*2 + cos(1)"2=1

0 7+ 3, 7
* 29 @ ( 3 $ "3 (
7 * "7 3 "3 ;
7 + 8
ampl: display avail;
avail[*] :=
reheat 35
roll 40
* 2 9 @ 3 % ( 3 7
( 7 7 7 $ 7
%
7 +@ 3 7 + "
3 % 3 " 77 4+
7 7 3 + 5-#
% 8

ampl: display sum{p in PROD, tin 1..T} revenue[p,t I*sell[p,t];




sum{p in PROD, tin 1..T} revenue[p,t]*sell[p,t] =

3 3 3
L;M X + ? + 3 ;
7 3 L;M L; M; %
3 $+ + %8

ampl: display revenue * sell;
syntax error
context: display revenue >>> * <<< sell ;

% F 7+
7 n ; 7+
ampl: display {p in PROD, tin 1..T} revenue[p,t]*
revenue[p,t]*sell[p,t] [*,*] (tr)
: bands coils

1 15000 9210
2 15600 87500

7 "% "

+ 7 7
7 + % % 3 ;
% 7F 3
7 3

n % n

787810

+8

sell[p,t];

% %

F

%

%

% !

+0

+0

% O

OF O 17

OF O 17

7

$ '+ 7?7 @

ampl: option display_1col O;

7 + 7 $
7 7

3+ %




7 7 "8
ampl: display required;
required [*] :=
Fril 100
Fri2 78
Fri3 52
Monl 100
Mon2 78
Mon3 52
Satl 100
Sat2 78
Thul 100
Thu2 78
Thu3 52
Tuel 100
Tue2 78
Tue3 52
Wedl 100
Wed2 78
Wed3 52

/ 7 8

Required [*] :=

Fril 100 Monl 100
Fri2 78 Mon2 78
Fri3 52 Mon3 52

Satl 100
Sat2 78
Thul 100

% @
% 7 3
77 +

+ % 3

%
77

Thu2 78
Thu3 52
Tuel 100

Tue2 78
Tue3 52
Wedl 100

Wed2 78
Wed3 52

% 7

% !

+0

%

/7 F DE

+0 #%

<7

+0 #9

7

+0

D7 % 3E

+ $

DR TE

%

%

7

# %

7




3 <7 7
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O #% 7 D7 % 3E %
3
; 3 %
+0O DR TE
%
/
% 7 8
ampl: print {t in 1..T, p in PROD} Make [p.t] ;
5990 1407 6000 1400 1400 3500 2000 4200
- 77 $+ "% " ; 7 7
$ 7 "8
ampl: print {tin 1..T}: {p in PROD} Make[p.t];
5990 1407
6000 1400
1400 3500
2000 4200
+ $+ ' $ ? O @
$ %
'+ ? @D "% " E 7 $+
9 7 $ 3 ;
"0 " 7 $+ 3 F 73
9 +@ : + 3 3
+
?2 @ ? O @ 2 O @ ,
R ? 40 @ ? +0 @ 7
+
/
+ "7 7 " + 7 ;" 7
% 3 7 % 7 %
8

ampl: printf “Total revenue is $%6.2f.\n", sum {p i
revenue[p,t] * Sell[p,t];
Total revenue is $787810.00

n PROD, tin 1..T}




; 3 7
7 3 % ! 3
Y 3
7 ?2 T@7 %
[ 1] &
3 + 7" % $0 3;% ;
3 3 $+
7 3 $ 7
R77"T %
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7 $0 3 7 D7
7 $0 3@ 3 7
$ $0
7
ampl: print 100* Total_Profit;
7000
Total_Profit $0 37
)

77" & $ 3 %
' 77 73 $@3

ampl: display Buy.lb, Buy, Buy.ub, Buy.slack;

: Buy.lb Buy Buy.ub
BEEF 2 2 10
CHK 2 10 10
FISH 2 2 10
HAM 2 2 10
MTL 2 6.23596 10
SPG 2 5.25843 10

2 2 10

TUR

+  $ 7 VU WU

%

% 3

7 $ %

% %

7 RI
D E;

Buy.slack;
0
0
0
0
3.76404
3.25843
0

73
$+

%

7T
7




77" 5 8+ $ % 3
7 ; 77" '
$+ $
I &
%
3 $; % 3
3 ; 3 $+
+1 7+ % 77" * ;
% @8
subject to Demand {j in DEST, p in PROD}: sum {i i
demand][j,p];
$ 7 3

ampl: display Demand;

Demand [*,*]

: bands coils plate :=
DET 201 190.714 199
FRA 209 204 211
FRE 266.2 273.714 285
LAF 2012 198.714 205
STL 206.2 207.714 216
WIN 200 190.714 198
+ $

3 + $+ 3 $ @
3 7 3 $+ 7
i $ $

% % " $ ]
% -
! -
7 7

ampl: model example.mod;
ampl: show;

parameters: demand limit
sets: DEST ORIG PROD
variables: use cost
constraints: Demand supply

7

77 $

+3 +'

7 ;
7

n ORIG} Trans[l,j,p]=

$3 %+

; $
77"
$ ]




objective: Total_cost
checks: one, called check_1.

+ +9$ + 8

ampl: show vars;
variables: use cost

+ 7 3

ampl: show Total_cost;
minimize Total cost: sum{ i in ORIG, j in DEST, p i n PROD}
demand[p]*useli,j] ;

' 3 $
+
- 1
"7 7

: +D$+ 7 % E +D$+ 7 %

E /7 %3 ;

+7
" 8

ampl: xref demand, Trans ;

# 2 entities depend on demand:
check 1

Demand

# 5 entities depend on Trans:
Total_Cost

Supply

Demand

Multi

Mini_Ship

! % + '+ 7@ 7 $+ 9
7 + $ 7 ;3 $; $0 3

7 7 % % ?" @
+ % 3 ! 7




ampl: model example.mod;
ampl: data example.dat;
ampl: expand Supply;
subject to Supply[ GRAY:
Trans['GRAY'’FRA']+  Trans['GRAY’,’DEN’]
[[GRAY’, ‘LAN’] + Trans
[[GARY’, ‘WIN’] = 1400;
subject to Supply['CLEV]:
Trans['CLEV',FRAT+ Trans['CLEV',DEN’]
[[CLEV’, ‘LAN'] + Trans
[‘CLEV’, ‘WIN’] = 2600;

Trans

Trans

+ $0 3 $ " " $;
7 F 77 7 3 7
$0 3 3 %
$0 3 X J
?2" @ " 7 $ ; $0
M - - & I
&
. |
03 $ 73 %
$
O $ 7
$
O $0 .$ 7 $0 3
$
03 P O3 Q 73 %
$
O P O Q . 7
$
0O%0 P 0%$00 7 $0
$
O3 P O3 Q + + 7
$
OPO Q +|+ 7
$
O3$0P O $0Q + + 7
$




% % o 7 7 7 F 3 |
+ F 7 F $ % 8

ampl: model steelT.mod;

ampl: data steelT.dat;

ampl: option show_stats 1;

solve;

Presolve eliminates 2 constraints and 2 variables.
Adjusted problem:

24 variables, all linear

12 constraints, all linear ; 38 nonzeros
1 linear objective; 24 nonzeros.
MINOS 5.5 optimal solution found.

15 iterations, objective 515033

% % 7 7 3 7 F 3 I
+ 7 @ @ + | +: $+
% % % F 3 ; % +

@ % % %

7 7 % + D S+
% V 7 7 8

ampl: display supply >multi.out;

7 7+ % V7 7 $+ D
3 +" %7 7 E $ I
7T 7 7 % 8

ampl: close multi.out;

7 3 + D
3 %E;, VV 7V

%

%07 3 $1
7 @ 3 % 7 8

ampl: option log_file ‘multi.tmp’;

% 7 +
% %07 + % 7 % 7




T % . % ;
% /7 F: + 7
$DE % < % 3 3 +
$ ; 33
7 3 7 (" 9 % %
+
| 7 : 7 $ 9
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3 3 $ 7 7
8

include filename

$+ 7 7 3
7 : | %
? @ ?7 @ 7 ? @
$7 %
+ 2 ? @ 3 % * ' %
% $ 3
7 $+ 7 ? @
8

commands filename;

3+ 0 $
+ " %
* o0 -9 @ +7 7 %
+ $+ % % 3 /
3 +$+ % % $3

7 $+ 77 @




model steelT.mod;

data steelT.dat;

for {1..4} {

solve;

display Total_Profit > steelT.sens;
option display_1col 0O;
option omit_zero_rows 0;
display Make > steelT.sens;
display Sell > steelT.sens;
option display_1col 20;
option omit_zero_rows 1;
display Inv > steelT.sens;
let avail[3] := avail[3] + 5;

}
27 @ $ 3 +
% % $ 7?7 @ ;
B ; 7
*
T % ) %
% % 7
> + ? @ 7 7 %7
repeat while condition {...};
repeat until condition {...};
repeat {...} while condition;
repeat {...} until condition;
$ 4+ $+ PHQ; $ $
% % ; %
7 $7 $ +

$7 3+ <7 7 $7




/ N+ + O
79 9 * !
% 7
/ ;7 3
7 8

If Make [“coin”,2] < 1500 then printf “under 1500\n

+ $ 7 %

% 7 8

If Make [“coin”,2] < 1500 then printf “under 1500\n
1500\n” ;

" $+ 7 3 %

17 " 7

' %
%
< 7
. .
+ 7
¥ 7 % 7
7 17
7 % $ %
%
3 +7 TR+$  $%% T7

$+9

" else printf “Over

%
7
D7 +E
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%




% " +
2% 0 @ 7 7 3 7 *
ampl: option single_step 1;

ampl: commands steelT.sa7;
steelT.sa7:2(18) data...

<2>ampl:
" steelT.sa7:2(18) % 3
$
7 $+ 3% % 7 " D
" ampl:
3 7 %< RT "
+ "
17 7 $+ $ $

<2> ampl: step;
steelT.sa7:4(36) option ...

% % + D7 ;
3 1
+ %?" @
2 @ ?
N8O7
[
?.@ %

% % 7 7 7 $+

ampl: model diet.mod;

ampl: data diet2.dat;

ampl: display NUTR, FOOD;

set NUTR = A B1 B2;

set FOOD := BEEF CHK FISH;

ampl: set NUTR_FOOD := setoff {i in NUTR, jin FOO
ampl: display NUTR_FOOD;

set NUTR_FOOD :=

A_BEEF B1 BEEF B2 BEEF
A_CHK B1_CHK B2_CHK
A_FISH B1 FISH B2_FISH;
. $ % ? @ + 3

7

%

% 7
E $ "
<2> 7

%

7E

D}i&" "&j;

%

/
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ampl: print {j in 1.._nvars: _var[j].status = “pre
Inv[‘bands’, 0]
Inv[‘cails’, 0]
ampl: print {iin 1.._ncons: _conli].status = “pre
Init_Inv [‘bands’]
Init_Inv [‘coils’]

$
% % ;
% 7 , F 7
N O 7
$ %7 7
0 <
7 % 7
% %
%
? 0O ; 7
$ % 7
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; 3
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"}: _varname [j];

"}. _conname [i] ;
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$ 7

ampl: option sstaus_table;
option sstatus_table ‘\

% F 3 3 O%$8

0 none no status assigned\

1 bas basic\

2 sup  superbasic\

3 low nonbasic<= (normally =) lower bound \

4 upp nonbasic>= (normally=) upper_bound\

5 equ nonbasic at equal lower and upper bounds\
6 btw  nonbasic between bounds\

/ " + o+ 3 $ 7
+ 37 ! 3 % 77
9 X 77 7 17
|+ R 'T
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|+ | 3 I 17 | +;
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7 + 7 % F 3 8

ampl: option astatus_table;
option astatus_table \

0 in normal state (in problem)\

1 drop removed by drop command\

2 pre eliminated by presolve

3 fix fixed by fix command\

4 sub defined variable, substituted out\
5 unused not used in current problem\
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wu 9"

9"+ 33%3 $
* +$ 77, + 7
77", 77"9 O 77"9 0% $
7 $ 77"9 77"9 O
3 7 % " 8
suffix iis symbolic OUT;
option iis_table ‘\
0 non notin the iis\
1 low atlower bound\
2 fix  fixed\
3 upp at upper bound\
! 7 % 7 % 3 ; %3 ;
9 | 77" 3
38
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problem Cutting_Opt : Cut, Numer, Fill;

$ Cutting_opt 7 7 7
Cut 3 $ ; $0 3 Number 7 Fill
; Cutting_opt $ $ + 7" Cut
3 $ 7", 3 $ 7"
3 $0 3 Number 7 $ 3 + :
$0 3 < + + Fill
+ & 7 + $ 77 7 "%
$
+ $ $+ % ? $ @8

ampl: model cut.mod;
ampl: data cut.dat;
ampl: problem;
problem Initial;

$ + / $ 3%
7 ? @ % 3 7 $ 3
$ 7

ampl: show problems;
problems: Cutting_opt  Pattern_Gen
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