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i canning plants / Hamedan, Tehran /
j markets / BandarAbbas, Shiraz, Mashhad / ;
Parameters
a(i) capacity of plant i in cases
/ Hamedan 350
Tehran 600 /
b(j) demand at market j in cases
/ BandarAbbas 325
Shiraz 300
Mashhad 275 / ;
Table d(i,j) distance in thousands of miles
BandarAbbas Shiraz Mashhad
Hamedan
Tehran
Scalar f freight in tomans per case per thousand miles /90/ ;

Parameter c(i,j) transport cost in 1000s of tomans per case ;




c(i,j) = £*d(i,3j) /1000 ;
Variables

x(i,J) shipment quantities in cases

z total transportation costs in 1000s of tomans ;
Positive variable x ;
Equations

cost define objective function

supply (i) observe supply limit at plant i

demand (j) satisfy demand at market j ;

cost.. z =e= sum((i,7),

supply (i) .. sum(j, x(i,J)) =1= a(i) ;

demand (j) .. sum(i, x(i,3)) =g= b(3) ;

Model transport /all/ ;

solve transport using lp minimizing z ;

display x.1, x.m ;
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Hamedan 50.000 300.000
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Mashhad
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Tehran 0.009
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Sets

i canning plants / Hamedan, Tehran /

J markets / BandarAbbas, Shiraz, Mashhad /

0200,S Chyya3 s b |y T slacl gy yai ] 91 slaal 4 dcgese 90 Lo a5 sl e ] 4 398 Ol jgio

i = {Hamedan, Tehran}

j = {BandarAbbas, Shiraz, Mashhad} .
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Set 1 canning plants / Hamedan, Tehran / ;

Set j markets / BandarAbbas, Shiraz, Mashhad / ;
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Set t time periods /1991*2000/ ;

Set m machines /machl*mach24/ ;
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t={1991,1992,1993, .....,2000}

m = { marchi, marcho,......march4},
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* Tables

* Direct assignments

Parameters
a(i) capacity of plant i in cases
/ Hamedan 350
Tehran 600 /
b(j) demand at market j in cases
/ BandarAbbas 325
Shiraz 300

Mashhad 275 / ;
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Parameter a (i) capacity of plant i in cases
/ Hamedan 350
Tehran 600 / ;
Parameter b(j) demand at market j in cases
/ BandarAbbas 325
Shiraz 300

Mashhad 275 / ;
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Scalar f freight in tomans per case per thousand KM /90/ ;
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Table d(i,j) distance in thousands of KM
BandarAbbas Shiraz Mashhad
Hamedan 1.3

Tehran
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Parameter c(i,j) transport cost in 1000s of tomans per case ;

c(i,j) = £*d(i,3)/1000 ;
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c ('"Hamedan', 'BandarAbbas') = 0.40 ;
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csquared = sqr(c) ;
m*csquared ;
1/lamda ;
sqrt ( 2*demand (i) *ordcost (i) /holdcost (i) ) ;
= min(p(i), g(i)/r(i), log(s(i))) ;
euclidean(i,j) = sqgrt(sgr(xi(i) - xi(j) + sqr(x2(i) - x2(3))) ;

present (j) = future(j) *exp(-interest*time(j)) -
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Gdxxrw: Gdxxrw Inputfile Output=filename options

Scall "Gdxxrw Data.xls set=1 Rng=al:a2 rdim=1"
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Including
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: sl

Xls2gms: S$call =XLS2gms i=inputsheet o=outputinclude r=range

i canning plants /
Scall =XLS2gms"i=c:\my documents\Data.xls" o=c:\my documents\Data.inc r=sheet2!al:bl
Sinclude Data.inc

/

I Wosls 5 (o, S5 4y Gloyzen 3,k 5wl oo 9usS 1,21 GAMS (gaingy J5Is 511, XIs2gms.exe ST aJl
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T xls2gms =)

ALS2GMSE 2.8 May 1, 2008 22.7.1 WIN 3727.4700

It file [.ulz) (= Browse... ;
Erwin Kalvelagen, GAMS Development Corp.

|c:\m_l,J documentsh\Data.xle

Fange BE Browse... 2
Hel
|a1:b1 | i
&L Dptions ‘ B Batch |
EI Browse. ..

Cutput file [in)

| Dt ] € Close ‘ o 0K |

Xls2gms Jgile -\ S

DS 0l BB aad paa gazmino 10 1y o 5l e sdel Cawsd 4 Sgus pulsS o dS 0sS S8 >

execute unload 'trnsportdata.gdx', z;
execute 'gdxxrw.exe trnsportdata.gdx var=z rng=sheet3'!al'
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Variables
x(i,j) shipment quantities in cases

b4 total transportation costs in 1000s of tomans ;
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Positive variable x ;
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Equations

cost define objective function

supply (i) observe supply limit at plant i

demand (j) satisfy demand at market j ; f .
cost.. z =e= sum((i,j), c(i,3)*x(i,3)) ;N
supply (i) .. sum(j, x(i,3)) =1= a(i) ; POWEREN'R

demand (j) .. sum(i, x(i,j)) =g= b(j) :
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Sum (index of summation, summand)
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Sum(j, x(i,3))
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Sum (i, Sum(j, c(i,j)*x(i,3)))

p...SGA oslazwl Prod )‘ Sum 6°3‘9 sl 4 kas el Egona KVH PO 6”9""’ o Cdle

prod(j, x(i, 3))
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scalar totsupply total supply over all plants

totsupply = sum(i, b(i)) ;
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demand (BandarAbbas) ..

x (Hamedan, BandarAbbas) + x(Tehran, BandarAbbas)
demand (Shiraz) ..

x (Hamedan, Shiraz) + x(Tehran, Shiraz) =g= 300 ;
demand (Mashhad) ..

x (Hamedan, Mashhad) + x(Tehran, Mashhad) =g= 275 ;
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3590 Je jgiws 5o 1y layT wuls sutuas o¥olas ab 5o laasels (e

oS 53153 o s by Jao yolic plas e 5 Vel 5| o

solve transport using lp minimizing z ;

ol ) Ojge @ Jo e 5SS

Solve (gojlgads” .\




Sob Jo b oS Jae gl Y

using (go3lgads Y

Sezge J> gy So bl F

Pl st a o slaghsy el e
sb> sryebin sln 1P

b xé Sryebn ln 1P

Ll Toowe dis 6)J)Ml;)4 6‘)‘.’ mlp

T s ol31 Lalises s sae (3,40l sl rMip

bt é bl mono dae 5 4l gl minlp
oas ol Jas 8 lalisee o e 5,40l gl rminlp
Ll JoSo Sl slp mCp

G’a:>).».c Sgdze oKiws 6‘):’ cns

Yy
relaxed




o lod jakaws .4

055 e s Slite w29 o a3l Jdo ol 51 siliee ISt 05 e SBUSI | (6 lans 8 &y s o ygiand
Sl ogse ooliw B (25 b 4 ol (75,5 5 99dse oS oS Jo g 093 oe sl S Sy e (nl 95
S acnl gols Gialed wilgs oo by 055 g2ta 1) (29,5 OlFior 099 salins 5 (ol (salins Gy Slo 38L

: gy dali

display x.1, x.m ;

oy e ysie 4 bg e XM (Y\co_x,ia ALulS au3R) (e Hlbe Guizen g X SLL laie 0gd 0 s Hgws ol

25 @y qelie plore b Jgu

"LO, .L, .UP, .M' cols SGLLY-

B0 S e (5,085 1) SVolee 5 Lo e I Sledbl T (slas )55, aS sl S>gS (sodls SGL S sl )l GAMS

20,18 929 m~"]~:é Sk 9,85,
ombas=.10

adol b 515 slade =0 1
YLo>=.up

S50 b B Jade= .m

Y¢
reduced costs

field *




3 Syge 50 g 40 050 ALl pU e g e b alolas pU ol a5 cel O jgo (pl 4 Sl 4 g s (o9
OBl (pl a5 ams o 1) Wosls (pl ilisi g ules (ojlal )5 4y l58le 5l 0l 0,91 casals 5l (g yaie b aials ol

Sl odal o3 5 00ls SOL ol 51 oolail 5 slaJlie 0,91 co 9925 ar atd s )15 sl sul5 sl

4..:]5‘ ):{QL.EA l.:{j L.(b)t.i;'..n A> L')..:.::.s A

free, positive, negative ) col bo o g9 Gollao ,5045 &jg0 0 a5 sl Glacgome s Gl 9 YU o>

e Glgie 4058 caugiilb ol Lwg Wil e 950> ol Jg (binary, or integer

x.up(i,3) capacity(i,Jj) 7
x.lo(i,3) = 10.0 ;

x.up ('Hamedan', 'BandarAbbas') = 1l.2*capacity(Hamedan', 'BandarAbbas') ;
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parameter pctx(i,j) perc of market j’s demand filled by plant i;
pctx(i,j) = 100.0*x.1(i,3)/b(3) :

display pctx ;
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PARAMETER pctx perc of market j's demand filled by plant i

BandarAbb~ Shiraz Mashhad

Hamedan 15.385 100.000

Tehran 84.615 100.000
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parameter amr (i,j) appropriate marginal for ratio constraint ;
amr (i,3) = ratio.m(i,3j)*0.01*g.1(3) -

display amr ;
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i canning plants / Hamedan, Tehran /

Error Messages Reference Maps “
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j markets / BandarAbbas, Shiraz, Mashhad / ;

Parameters
a(i) capacity of plant i in cases
/ Hamedan 350
Tehran 600 /
b(j) demand at market j in cases
/ BandarAbbas 325
Shiraz 300
Mashhad 275 / ;
Table d(i,j) distance in thousands of miles
BandarAbbas Shiraz Mashhad
Hamedan

Tehran

Scalar f freight in tomans per case per thousand miles /90/ ;

Parameter c(i,j) transport cost in 1000s of tomans per case ;
c(i,j) = £*d(i,3)/1000 ;
Variables
x(i,J) shipment quantities in cases
z total transportation costs in 1000s of tomans ;
Positive variable x ;
Equations
cost define objective function
supply (i) observe supply limit at plant i

demand (j) satisfy demand at market j ;




Model transport /all/ ;

solve transport using lp minimizing z ;
38 display x.1, x.m ;
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set g quarterly time periods / spring, sum, fall, wtr / ;

1 set g quarterly time periods / spring, sum, fall, wtr / ;
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parameter c(i,j) transport cost in 1000s of dollars per case

c(i,j) = £ * d(i,3) / 1000 ;
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16 parameter c(i,j) transport cost in 1000s of dollars per case
17 c(i,3) = £*d(i,j)/1000
*xHkx 597 $195$96519451
ERROR MESSAGES
1 REAL NUMBER EXPECTED
96 BLANK NEEDED BETWEEN IDENTIFIER AND
(-OR-ILLEGAL CHARACTER IN IDENTIFIER)
(-OR-CHECK FOR MISSING ‘;’ ON PREVIOUS
97 EXPLANATORY TEXT CAN NOT START WITH
(-OR-CHECK FOR MISSING ‘;’ ON PREVIOUS
194 SYMBOL REDEFINED
195 SYMBOL REDEFINED WITH A DIFFERENT TYPE
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sets
i canning plants /Hamedan, Tehran /

J markets /BandarAbbas, Shiraz, Mashhad / ;

table d(i,j) distance in thousand of miles
BandarAbbas Shiraz Mashhad

10 seatle 2.5 1.7 1.8

* Kk Kk Kk $17O

11 Tehran 2.5 1.8 1.4 ;

ERROR MESSAGES

170 DOMAIN VIOLATION FOR ELEMENT
Do dalgS cpl dml viS ol dem(j) olotil 4 b(j) sl 4 51 F Jlo

45 demand(j) .. sum(i, x(i,3) ) =g= dem(3) ;
* Kk kx k $14O
ERROR MESSAGES

140 UNKNOWN SYMBOL, ENTERED AS PARAMETER

For all i, Zi xii=100
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meaninglss (i) .. sum(i, x(i,3j)) =e= 100 ;
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125 SET IS UNDER CONTROL ALREADY [This refers to set 1i]

149 uncontrolled set entered as constant [This refers to set j]
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SYMBOL TYPE REFERENCES
PARAM DECLARED DEFINED 11 REF
PARAM DECLARED DEFINED 15 REF
PARAM DECLARED ASSIGNED 28 REF
EQU DECLARED DEFINED 41 IMPL-ASN
REF 47
DECLARED DEFINED REF
DEMAND DECLARED DEFINED IMPL-ASN
REF 47
DECLARED DEFINED
DECLARED DEFINED
19 26 28 31
2*43 45 CONTROL 28
45
DECLARED 6 DEFINED
19 26 28 31
43 2*45 CONTROL 28
45

SUPPLY EQU DECLARED 38 DEFINED IMPL-ASN
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'cross-reference map




REF 47
TRANSPORT MODEL DECLARED 47 DEFINED 47 IMPL-ASN 49
X VAR DECLARED 31 IMPL-ASN 49 REF 34
41 43 45 2*51
VAR DECLARED 32 IMPL-ASN 49
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sets
i canning plants
Jj markets
parameters
capacity of plant i1 in cases
demand at market j in cases
transport cost in 1000s of dollars per case
distance in thousands of miles
freight in dollars per case per thousand miles
variables
x shipment quantities in cases
z total transportation costs in 1000s of dollars
equations
cost define objective function
demand satisfy demand at market j
supply observe supply limit at plant 1
models

transport
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demand =g= satisfy demand at market j

demand (BandarAbbas) ..

x (Hamedan, BandarAbbas) +x(Tehran, BandarAbbas) =g= 325 ;

demand (Shiraz) ..

x (Hamedan, Shiraz) +x(Tehran, Shiraz ) =g= 300 ;

demand (Mashhad) ..

x (Hamedan, Mashhad) +x(Tehran, Mashhad) =g= 275 ;
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option limrow = r ;
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option limrow = r, limcol = c ;
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MODEL STATISTICS
BLOCKS OF EQUATIONS 3 SINGLE EQUATIONS 6
BLOCKS OF VARIABLES 2 SINGLE VARIABLES 7

NON ZERO ELEMENTS 19
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SOLVESUMMARY
MODEL TRANSPORT OBJECTIVE Z
TYPE LP DIRECTION MINIMIZE
SOLVER BDMLP FROM LINE 49
*x*x% SOLVER STATUS 1 NORMAL COMPLETION
***x% MODEL STATUS 1 OPTIMAL
**x*x* OBJECTIVE VALUE 153.6750
RESOURCE USAGE, LIMIT 0.168 1000.000

ITERATION COUNT, LIMIT 2 1000

Al
solve summary
SOLVER STATUS

MODEL STATUS '
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---- EQU SUPPLY observe supply limit at plant i

LOWER LEVEL UPPER MARGINAL
Hamedan -INF 350.000 350.000 EPS
Tehran -INF 550.000 600.000
—-——— EQU DEMAND satisfy demand at market j

LOWER LEVEL UPPER MARGINAL
BandarAbbas 325.000 325.000 +INF 0.225
Shiraz 300.000 300.000 +INF 0.153
Mashhad 275.000 275.000 +INF 0.126
---- VAR X shipment quantities in cases

LOWER LEVEL UPPER MARGINAL

Hamedan .BandarAbbas . 50.000 +INF
Hamedan .Shiraz . 300.000 +INF
Hamedan .Mashhad . . +INF 0.036
Tehran.BandarAbbas . 275.000 +INF
Tehran.Shiraz . . +INF 0.009
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Tehran.Mashhad . 275.000 +INF
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