Transport.gms (LP case): solve with s=m1 (save model to file m1)

Se File Edit Search Windows Utiities Help

ml.gms ‘ me.gms ‘ m3.gms ‘ mé.gms ‘ mb.gms ‘ porfolio_access.gms

B gamside: C:\samsprojectsiconferencestinforms 2004 \modelsip\apr, - [C:\samsprojectsiconferencesyinforms2... |Z| |E| gl
=

BEON 1 ] sa|m 5 sl

portfolio_excel.gms ‘ porfolio_jdbc.gms | portfolio_jdbe. st H trmsport.gms

reguirements at markets and suppiies at factories.
Dantzig, & 5, Chapter 3.3. In Linear FProgramming and Extensions.
Frinceton University Fress, FPripceton, New Jerszay, 1053

|
This Formuiatian js described in derail dn: ) .
Rosenthal, R E, Chapter 2: A GAMS Tutorial. In GaMs: A User's guide.
The Scientific Press, Redwood City, California, 1988

The Tine numbers will not match those in the Hoaok because af these

Camments.
foffrtext
5ets
i canning plants A seattle, san-diego /
j markets S new—york, chicago, topeka / ;
Parameters

afil) capacity of plant 1 in cases
seattle 350
san-diego 600 /S

b(iy) demand at market j in cases

new-york 325
chicago 300
topeka 275/
Table d{i,j) distance in thousands of miles
new-york chicago topeka
seattle 2.5 1.7 1.8
san-diego 2.5 1.8 1.4

scalar £ freight in dollars per case per thousand miles 90/ ;
Parameter c(i,j) transport cost in thousands of dollars per case ;
<(i,33 = F % ddi, 30 7 1000
variables
x(i,9) shipment guantities in cases
z total transportation costs in thousands of dollars

Positive variable x

Equations
cost define objective function
supply (i) ohserve supply Timit at plant i
demand(j) satisfy demand at market J ;

cost .. z =e= sum({i,30, cfi,3a%xdd, 300
supplyCid .. sum(j, x(1,330 =1= a(i) ;
demand(il .. sum(i, x(1,33) =g= h{jd

Model transport fallys ;

solve transport using Tp minimizing =z
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trnsport.gms: debugging — clicking on error takes you automatically to
code where error occurred.

\gamsprojectsiconferencesyinforms 2004\modelsip.gpr
File Edit Search Windows L s Help

[T o = I 1)

£ C:\gamsprojectsiconferencesiinforms 2004\models\trnsport.gms

ml.gms

mB.grms | {9 No active process

portfolio_jdbc.gms | pofl m2 | m3 | md | ms tmsportl
Frinceton University £r GAMS Rev 140 Copyright (C) 1987-2004 GaMS Development. A1l rights reserved Clicki
}_h]‘.s fﬂf”mu?ar]‘.ﬂﬁ ]‘.5 des TR ORI RO R O N EBETA re‘lease IC Ing On
Rosenthal, & £, chaprer||¥¥ GAMS Rev 140 BETA 220CT04 WIN.0O.NA 21.5 140.000.041.VIS PIPC error
The scientific press, pj|viw wewwkwsuikuww BETA release
’ Licensee: armin Pruessner GO40913 /0001CR-WIN immediately
The Tine numbers will n ,GAMS Development Corp. DC33E9 "4
comments. -—- Starting compilation takes you to
——— trnsport.gms(607 3 Mb 2 Erraors K
$offtext Aol = T S S 11 Tl = T =T =Tt =Ey e LN T = o o o i - code that has
bomain wvioTation for set
wwe Error 171 in Cihgamsprojectshconferenceshinforms2oo4ymodelshtrnsport. gms the error
sats pomain wiolation for set
] canning planf|zoo trnsport.gms(66) 3 Mh 3 Errars i
i markets W% Errar 257 in Cihvgamsprojectshconferenceshinforms2004hmodelshNtrnsport. gms
solwve statement not checked bhecause of previous errors
parameters ——— trnsport.oms(&68) 3 Mh 4 Errars
wew Erpror 141 9n Cihgamsprojectshconferenceshinforms2 004 modelshrrnsport. gms
a(i) capacity of symbal neither dnitialized nor assigned
ceattle A wild shot: vou may have sEur"lous cammas in the explanatory
san-diego text of a declaration. check symbol reference Tist.
——— trnsport.gms(68) 3 Mb 4 Errors
b€i3  demand at wwk status: compilation error(s)
b new-york Exit code = 2
chicago
topeka
Table d{i,j) distanc
new
seattle P i
san-diego =

scalar ¥ freight in |
Parameter <(i,j) tra

<(i,3) = F

Close Open Log I~ Summary arily I Update

variables
*(1,70 shipment quantities in cases
z total transportation costs in thousands of dollars

Positive variable x ;

Equations

Incorrect cost define ohjective function
.. .. supply (il observe supply Timit at plant i
indices X(j,l) ~ demand(j) satisfy demand at market j ;

instead of cost sum(€i,3Y, c€i,9I¥x(i, i) ; P
X(1,]) supply (i) (3,430 1= a(i) ;
demand(j) .. sum{i, =x¢Ci,310 =g= b{j) ;

|A
%
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m2.gms: min/max shipments (MIP): solve with r=m1 (restart from file m1)

We use model info from restart file and only need to add changes to previous
model.

eg) gamside: C:\samsprojectsiconferenceskinforms2004 modelsip.opr - [C:i\gamsprojectsiconferencestinforms2... |Z||E|rg|
e Fle Edit Search ‘windows Utiitiss Help

- | %
EERREY RN B
ml.gms me.gms m2.lst | m3.gms | md.gms mb.gms | porfolio_access.gms |

podfolio_excel.gms | portfolio_jdbc.agms | podfolio_jdbc.lst | tmsport.gms |

BTitle A Transportation problem - min/max shipments (m2.gms)
fontext

Here we resrarr.from the rransporarfoﬁ_mode?, thcﬁ we ran wirﬁ
s=mi ¢zawveld. Doing 50 saves all model Fnformarion in a ©7le which
can be wsed For other runs.

To run wsing the info From mi, we run with
r=mi (restart)

$offrext
& Add minsmax shipments
scalars
xmin / 100 /
xmax S 275 7

Binary variables
ship(i,32 decision wariable to ship:

Equations

minship(i,j) minimum shipments
maxship(i,J) maximum shipments

minship(i,j).. =xCi,i) =g= <min¥ship(i,j);
1=

maxshipCi,jr.. *«(i1,30 = xmax*ship(i,jl;

Model m2 Jcost, supply, demand, minship, maxship/s ;
Solve m2 using mip minimizing z

pisplay «.1, =.m ;
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Specify
global
NLP

solver

nlcost.. z =e= sumf{ (1,33, <(i,)¥%xCi,jo%*hetal;
"\\\ Model m3 /nlcost, supply, demand,) ;
o
*“ Spectiy _:l,v}‘oba? optimizarion solver
option nlp=baron;
# Conveax
heta = 1.5;

m3.gms: nonlinear cost function (NLP): solve with r=m1 (restart from file
m1l)

We use model info from restart file and only negd to add changes to previous
model.

eg) gamside: C:\samsprojectsiconferenceslinforms2004vmodelsip.gpr - [C:A\gamsprojectsiconferencestinforms2... |Z|rg|
e Fle Edit Search ‘windows Utiitiss Help =1

EEON 5 o] ala]r <

mil.gms | me.gms | mé.lst | m3.gms m3.lst | mi.gms | mb.gms | portfolio_sccess.gms |
porfolio_excel.gms | podfolio_jdbe.gms | porfolio_jdbc.|st | trsport.gms | trnsport.lst
$7itle A Transportation Problem - wNonlinear Cost Function (m3.gms)

jontext

This modification of the transporation model inciudes & noniinear
cast Ffunction, which can be canvex ar wnoncanvex. we make use arf
a global nonlinear optimization solver.

Here we restart From the transporation model, which we ran with
F=mi ¢rawvel. Doing fo0 saves alil model] informatrion in a File which
can be wsed For other runs.

To run using the info From mi, we run with
r=mi {restart)

foffrext
% Add nonlinear cost Ffunction
Equation . .
nlcost nonlinear cost funcrtion;

scalar heta;

Solve m3 using nlp minimizing z ;
FONOR-CORVeX

heta = 0.6;

solve m3 using nlp minimizing z ;

pisplay «.1, =.m ;

31 Insert




M4.gms: nonlinear cost function + min/max shipments (MINLP): solve with

r=m1 (restart from file m1)

eg) gamside: C:\samsprojectsiconferencestinforms2004 niadelsip.gpr - [C:A\gamsprojectsiconferencestinforms2... |Z| |E| rg|

e Fle Edit Search ‘windows Utiitiss Help

EERE EEOE =

-1 8|

ml.gms | me.gms | m2. st | m3.gms | m3.lst | m4.grms md.Ist | mb5.gms | porfolio_access.gms

Wonlimear cost and mingmax shipments.

Here we restart From the trarsporation model, which we ran with
s=mi ¢rawvel. Doing 50 saves alil model] informatrion 7n a File which
can be wsed For other runs.

To run Wsing the info From mi, we run with
r=mi (restart)

foffrext
% Add ponlinear cost Funaction and maxsmin shipments
scalars
xmin S 100
xmax S 275

Binary wvariables
shipCi,jo decision wariable to ship;

Equation
minship(i, ]2 minimum shipments
maxship(i, 30 maximum shipments .
nlcost nonlinear cost funcrtion;
scalar heta;

maeenine A9 e 29z minesnine 3

nlcost. . z =e= sumf (1,32, ci,jr*xCi,jov~hetal;
Model md4 /nlcost, supply, demand, maxship, minship/ ;
option minlp=baron;

heta = 1.5;
solve md using minlp minimizing =z

pisplay x.1, x.m ;
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porfolio_excel.gms | podfolio_jdbe.gms | porfolio_jdbc.|st | trsport.gms | trnsport.lst
$T7itle A Transportation Problem - Nonlinear Cost Function + Max/mMin (md.gms)
fontext




M5.gms: solve all 4 previous models and write solutions to Excel (created
intermediate GDX file report.gdx which can be viewed in the IDE)

Note: that we only list part of the model. The initial part is the same as the
trnsport.gms model.

EA gamside: C:ywamsprojectsiconferencesyinforms2004\modelsip.opr - [C:ysamsprojectsiconferencestinforms?2... E_|@|E|
wa Fille Edit Search ‘Windows Utlities Help

o|E % (% T olala] T &

ml.gms | ma.grms | mz.|st | m3.gms | m3.lst | md.gms | md.Ist | mb.oms porffolio_access.gms
porfolio_excel.gms | portfolio_jdbcgms | porfolio_jdbc.lst | frnsport.gms | trnsportlst
s

scalar heta;

manzhietdsn el o9z minsninth 3

nlcost. . z =e= sumf{ (1,303, <(i,j)¥xCi,jo%*hetal;
Model ml / cost, supply, demand / ;

Model m2 / cost, supply, demand, maxship, minship/ ;
Model m3 /nlcost, supply, demand H

Model md Snlcost, supply, demand, maxship, minship/ ;

Parameter rep(i,j,*) report

solve ml using Ip minimizing z ;
repCi, 3, " Ip') = x.LCi,30;

solve m2 using mip minimizing z ;
repCi, 3, 'mip') = x.L(1,30;

heta = 1.5;
solve m3 using nlp minimizing z ;
repi, ], 'nTp-convex') = x.L(T,]D);

heta = 0.6;
solve m3 using nlp minimizing z ;

repCi,, 'nITp-noncon') = x.LCT,3);

Unload to GDX file which
we can view in IDE.

option minip=haron;
heta = 1.5;
solve m4 using minlp minimizing =z

repCi, 3, 'minTp') = x. (3,30

pisplay rep;

# Export te fxcel (generaves Tntgpatdiatre Lgox Filed
execute_unload "results. "

dx
exacute 'gdxxrw.exe resu?ts.gdx par=rep’
\ Write GDX file to Excel
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M5.gms: GDX view of file results.gdx

ﬁ gamside: C:\gamsprojectsiconferencestinforms2004vnodelskp.gpr

of 2[5 | =< [ala]

£ C:\gamsprojectsiconferenceslinforms 2004wnodelsim5. lst |: |E| |z|

ml.gms

Search  windows  Ukilitiss  Help

me.lst md.|st

mz.gms m3.gms | m3lst md.grms ma.grms

.5t porfolio_sccess.gms | portfolio_excel.gms |

portfolio_jdbc.gms | porfolio_jdbc.lst | trnsport.gms | trmsport st |
0GAMS Rev 140 Intel /M3 Window ~
é -lD— %C:\gamsprujects\cunferences\infﬂr|1152004\mndels\results.gdx
Entry |Symbol | Type [Dim [Nr Elem I
3 A Par 1 2
il Par |1 3 Flane Index [empty]
19 heta Par 0 1
T Par |2 B Ip  |mip|nlp-canwesx nlp-noncon |minlp as
L et e ! new-york |seattle 160/ 142.384077867818 132.657695294
% 152 Zemand E:ru 12 2 san-diego (275 175|182 615922132182 325192, 442304706 1c
1 chicaga |seattle 300200 130.929935455408 300117 442304706 5]
a -'1 16 |f ::: 1D 12 san-diedgo 100(169.0700645405592 182557695294
— topeka  |seattle TEBB50936ET2TT33 100
2] Set |1 3 san-diego [275 275198.314013327227 745 1748
17 |maxship Equ |2 B
16 minship Egqu 2 4]
nlcost a 1 ER
-
1
2
a 1
0 1 3"
i 1 J
Decimals ¥ Souesze defaults .
e | e
Qrdering: 21 3
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