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#3 transportation problem A
Sets

i Plants / Plantk * PlantC /

j  Distribution Centers / DCentD, DCentE / ;
Parameters

a(i) capacity of plant i in cases

! Plantk 1000, PlantB 1500, PlantC 1200 /
b{j) demand at distribution center j in cases Mln Z - fc xl}
L]

! DCentD 2300 -
DCentE 1400 / ; L

Table c(i,j) transport cost in dollar

DCentD DCentE

Flanth 80 215
Plantd 100 108 5. t
PlantC 102 68 : /
Scalar £ conversion rate of dollar to toman /1500/ ;
Variables .
%(1,7) shipment guantities in cases x L S a ' V I
z total transportation costs in tomans ; [J' l’
Pozitive Variable x; ]
Equations }
cost define objective function
supply (1) cbserve supply limit at plant 1
demand (]) gatisfy demand at distribution center j ; .
Xii = b; YV j
cost .. z =e= smm|{i,j)}, £¥c(i,])*=(i,3)) : [-" -’l
supply (i) .. smm(j, x(i,3)] =1= a(i) : i
demand(3) .. smm(i, x(i,3)) =g= Bb(J)

Model transport /all/ ;

ti 1p = CPLEYX;
option lp _ x..>0
Solve transport using lp minimizing z » IJ -
Display x.1l, x.m ; |

[ M- 1 Maodified [T
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Declaration with assigning a name
MODEL , SOLVE

Model and methods of solution
OUTPUT
Output of information into a
separate file

Model structure Outputs
e SETS * Echo Prints
Structure consisting of a complex of by ol
indices or names * Error Message
s glo pliy  ®
 DAIA '
p ‘ tabl | * Reference Maps
arameters, tables, scalars o) o slo a5 o
* VARIABLES (Joo yolie
Declaration with assigning a type of ~ * Equation Listing
variable S0 p SMon L)
e  EQUATIONS e Column Listing

(b yxie ol o) (giw Concd
Model statistics
Joo Ll e
Status Reports
Corog sl )58
Results
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Reserved words

Abort acronym |t sum put No
assign binary Ne then and ge
equation Loop ord putpage eq set

Le Na Sos2 for integer else
models or if all model free
options  scalar solve eps not semiint
Proad Sosl alias inf positive  card
Smin variable  display Minimizing Smax parameters
using while gt Negetive table yes

until file Maximizing system repeat semicont
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L /keyword comments mebrﬁ‘b\?r:m
v' j ” supplier” (labels)
v/j plant /i1,j2,i3/

commodity /k1 commodity 1

k2 “commodity 2”/
identifiers 7 L |
«x illegall /a20bc * alObc / '
< illegal2 /alx1 * a9x9 /
< illegal3 /al * b9/
alias(i,m);
Setn/
Scall =xls2gms r=sheetname!A1:A3 i=C:\Desktop\first.xlsx o=setn.inc
Sinclude setn.inc
/;
o o By > (390 Sz 58 9 S35 4 Sond GAMS 1381 0 5 >
S5 ol 8 03l ST 33505 5 (4092 o 4 Zans GAMS 133 5 >
.(i.e. set or sets)
ew-York instead of New York) scil o jlxe o dcgome Cuond jo idw sz ladS »

7
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émw dfgoxo

Set

K1(i,j) “supplier/plant”/il1.j1,i1.j2/ or [il.(j1,j2)/
K2(i,j) "supplier/plant” /il1.j1,i2.j1/ or /(i1,i2).j1/
K3(i,j) "supplier/plant” /il1.j1,i1.j2,i2.j1,i2.j2/ or /(i1,i2) . (j1,j2)/

I

Construct Result

* (a,b).c.d * a.cd, b.cd

* (a,b).(c,d) .e * a.c.e, b.ce, a.d.e, b.d.e

* (a.1*3).c * (a.1,a.2,a.3).c or a.l.c,a.2.c,a.3.c
e 1*3.1*3.1*3 e 1.1.1,11.2,1.13,....,333

(CblS5) Gold Lo g7 B o 31 (gl e gozen by 2 °

Set a/al*a3/, b /bl1*b3/, ab(a,b) /#a: #b/;
display ab ;

SET ab
bl b2 b3
YES
YES
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Set
[ /i1*i10/
subset1(i) /i2,i3,i6,i9/

Vi

by acgoxo
Set iter [iterl*iter10/;
Optcutset(iter) 'dynamic set for optimality cuts’;
Optcutset(iter)=no;

Optcutset(‘iter7’)=no;
Optcutset(‘iter3’)=yes;
Set
N number of complicating variables /1*4/
NC(N) subset of complicating variables
NC(N)=no; NC(N) S ( ord(N) gt card(N)-2)=yes;

10
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(AU B)acgarza 95 gloiz! *
Set item, subiteml(item) , subitem2(item);
subitem3(item)= subitem1(item) + subitem2(item);
or
subitem3(item)= No; subitem3(subitem2)=Yes; subitem3(subitem1)=VYes;

(A N B)acgozxo g0 Shylsl  °
subitem3(item)= subitem1(item) * subitem?2(item);
or
subitem3(item)= Yes $( subitem1(item) and subitem2(item));

(A€)ac gommo S oo *
subitem3(item)= Not subitem1(item);
or
ubitem3(item)= Yes ; subitem3(subitem1)= No;

(A — B)asgozmo g0 Jolii
m3(item)= subitem1(item) - subitem2(item);
or
m3(item)= Yes S (subitem1(item)) ; subitem3(subitem2) = No;

11
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byl

Set

i /il1*i5/

j/j1%j10/;

parameter b(i)  /i1=2,i2 =1,i3 4,i4 3,i5 7/;

parameter afi,j)

/(i1,i2) . j2*j7 12

i3.j10 17

M *i5.J10 33/;

Lol yoo GAMS 581 05 30 b sl)b o8 i Jladie
parameter c (i,j) cost of CAB data set ;
SCALL gdxxrw.exe "F:\Book1.xls" par=c rng=sheet1!A1:L5 Rdim=1 Cdim=1
SGDXIN Book1.gdx
SLOAD ¢
SGDXIN

Should be same!

table afijk) X
Scall=xIs2gms i=C:\Desktop\data.xIsx r=sheet1!A1:;25 Rdim=2 Cdim=1 o=pard.inc
Sinclude pard.inc

7

12
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Soga |y Ll olg e anib oo, Lasl |, (Acronym) e ais, S wae sbw o (94,5 5]
0,5y y25 el by

Set machines /m1*m5/;

Acronyms monday, tuesday, wednesday, thursday, friday ;

Parameter shutdown(machines)

/m1 monday, m2 tuesday, m3 wednesday, m4 thursday, m5 friday/;

Display shutdown;

---- 5 PARAMETER shutdown
m1l monday, m2 tuesday, m3 wednesday, m4 thursday, m5 Friday

. set iter /iterl*iter10/;

| parameter convergence (iter,*) 'convergence information’;
scalar UB 'upperbound’;

scalar LB 'lowerbound';

convergence(iter,'Lower') = LB;

convergence(iter,'Upper') = UB;

Display convergence;



\ Set i /i1*i3/,j /i1%3/ , k/k1,k2/;

Aibati- Briersity of Jeckolipy %’ \

Tables b(i,j) Saeed_abasi@aut.ac.ir
fH—2—§3

i1 o2 3

i2 1 2 4

I3 8 9 10;
Tables M(i,j, k)

jl.k1 j1.k2 j2.k1 j2.k2 j3.k1
i1 O 2 3 2 8

2| |1 D 4 1] |0
+ j3.k2
i1 100
2! 9
Or
ki k2
1411 1012
12T 18372
i1j3 8 100
241+ 11 12
2121 a1
i2j3 0 9; 14
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M Arbitrarily large number /+INF/

J (b = co)*+(hie — fi)?

Tofr= 42}(: 1000

parameter b(j,k), c(i,k), h(j,k), f(i,k), d (i,j) ;
b(j,k)=uniform (1,2);
c(i,k)=exp(3);
~ h(j,k)=normal (20,2);
. flik)=log10(4);
- d(i,j)=4*sum(k,sqrt(power(b(j, k)-c(i,k),3)+(h(j,k)-f(i,k))**2))/1000);

Dt ool e X Jlade wb pl plo gl e a3 S L o exp[n*log(x)] o ga x**n >
2,5 solawl power(x,n) b 5l olg o & yg0 !



parameter Upper(d,c); St Hhieraiy of shiodiy {..\
parameter Lower(d C ) Saeed_abasi@aut.ac.irc%p

loop(c, loop(d,
loop(h S(ord(h) < a(c)+1 and b(d,c)>= p(c,h) and b(d,c)<= p(c,h+1) ),
Lower(d,c)=p(c,h);
Upper(d,c)=p(c,h+1);
r(d,c)=ord(h);
kb

* Indexed Operations

sum Summation over controlling index
prod Product over controlling index

smin Minimum value over controlling index
smax Maximum value over controlling index
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power(x,y) Integer power. x¥, where y must be an integer

sqr(x) Square of x. x>

sqrt(x) Square root of x. Vx

abs(x) Absolute Value of x, i.e. [x|

exp(x) Exponential, e*

log(x) Natural logarithm, log, x

log10(x) Common logarithm, log¢ x

normal(x,y) Random number normally distributed with mean x and standard deviation y

uniform(x,y) Random number with uniform distribution between x and y

uniformint(x,y)  Random integer number with uniform distribution between x and y

binomial[x,y]
edist(x,y,z,...)
errorf(x)
ceil(x)
floor(x)
max(x,y,..)
min(x,y,..)
mod(x,y)
round(x)
round(x,y)
Trunc(x)
sign(x)
arctan(x)
cos(x)

sin(x)

generalized binomial coefficient

=x% 4+ y? +z2 + -

Integral of the standard normal distribution from e° to x
Ceiling of x. Smallest integer > x

Floor of x. Largest integer < x

Largest value among all arguments.

Smallest value among all arguments.

Remainder. x - y *trunc (x/y)

round x to the nearest integer

Rounds x to y decimal places right(+)or left(-) to the decimal point
sign(x)*floor(abs(x))

Returns 1 if x>0, -1 ifx< 0, and 0 if x =0

tan~! x . Result in radians

cos x; x in radians

sin x; x in radians
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1 |0 ol il Round o4 °
23,5 soliiwl (g5 o gyl Gy o] 5l g 04 e eoliinl Jow sla osls 51y L5 Round &b

* x=round(12.382); —  x=12

 Xx=round(12.382,2); — » x=12.380

Smin, Smax b °

 x=min{a(i) /i=1,...,n} —  x=Smin(i, a(i));
 z=max {b(ij) /ij=1,...,n} —>  Eq.. Z=e=Smax((i,j), b(ij));
Min, Max b °
B dilosll, GHEE ol 5 ands s & aiost o Bhte (el At 5!

o x=min{y+2,t r} —>  x=min(y+2,t,r);
 z=max {k, t} — Eq.. z=e=max(k,t);
.(INLP with discontinuous derivatives) s s DNLP o3 45 Jow bl 4 yoie SY¥olae ;o alals cpl sslizal >

18
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Variable Type Allowed Range of Variable

free(default) -ooto +eo

positive 0 to +eo

negative -0 to 0

binary Oor1l

integer 0, 1,..., 100(default)

J3lo> b Jowe o o0 Oole 0 il olil g4 51 g (g00e CaeS S b 0gd digy el 184S s xie  ®
s (5] e gozme b 4 Dgdze a5 AL oyl e SO el

Symbol Description

o lower bound

fx Fixed value

.up upper bound

A level or primal value

.m marginal or dual value (reduce cost or z;—c; for variable)

.scale Integer and binary variable can not be scaled 19
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Variables or free variables
obj objective variable

obj.up=100;

or

Equations Constraint;
Constraint.. obj=I=100;

Seti /i1*i3/;
Binary variable
Z(i) Potential hub nodes;

Z.I(11')=1;

Positive variable x1, x2 ; Positive variable xprimel , xprime2 ;
Equation eq; Equation eq;

eg.. 200 *x1 + 0.5 *x2 =e=5; i eg.. 2 * xprimel + 5 * xprime2 =e=5;
x1.up=0.01; x2.up=10; xprimel.uﬁ xprime2.up=1;
x1.scale=0.01 H X2.Sca|e=10; x1 =0.01 * Xprimel

20
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Variable

Objfun objective function
Equations

Constraint

Constraint.. Objfun =e=sum((i,j), d(i,j)*c(i,j)*x(i,j));
or
Constraint.. Objfun =e=sum(i,sum(j, d(i,j)*c(i,j)*x(i,j)));

log (1 — (%) (eec—l))

Xi = — P Viel
cons(i).. X(i)=e=-log(1-(d(i)/P)*(exp(theta*C)-1))/theta ;
yi 2yt Vit,i# |t

eq(i,t)S(ord(i) ne card(t)).. vy(i,t) =g= y(i,t+1);

Aidatic Hriersity of Jectolypy
Saeed_abasi@aut.ac.ir

22

)
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set i /1,2,3,4/
i /2,3/;
variable z, x(i) , y(i,j) ;

equationel, e2;

el.. z=e=sum (i, x(i)) ;
e2(i,j) S (ord(i) = ord(j)+1) .. yl(i,j)=e=1;
or
e2(i,j) S (sameas (i,j)) .. v(i,j)=e=1;
or
e2(ij) $ (Diag (i,j)) - y(i,j)=e=1;

MODEL mod /all/ ;

solve mod minimizing z using IP ;

23

display y.l ;
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Set
i setH /1*3/
t /t1*t2/;
alias (i,j);
Equations

l
i€{1,2} jeH\{i} ]
Eql(i,/t1’).. vy(i, 't1") =g=sum((i,j)S((ord(i) It 3) and (ord(j)<>ord(i))), x(i,j, 't2’)) ;
Setd,g,c,h;
Table a(g,d), r(d,c) , m(d,c), n(d,c), k(d,c) ;
Variable u;
Positive variable w, y;

;:( S: Wep + 2 Wch<mdc_ndc)>_ug_3’d20'1 {(vd €D |a(g € {1},d)}

kjc—n
CEC \h€EH<T 4, heH=rg i e

yi = Z z xEHt Vi€EH,te{1}

Eq(d) S(a('gl',d)) .. sum(c,sum(h S(ord(h)<r(d,c)),w(c,h))+sum(h S(ord(h)=r(d,c)),w(c,h))*(
(m(d,c)-n(d,c))/(k(d,c)-n(d,c))))-u(‘g1’)-y(d)=g= 0.1 ; 24
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if u; =1 then inj=1 VieH
jEH

Set

i| /1*3/

alias (i,j);

Parameters u(i) ;

Variable x;

Equations Eq;
Eq(i)S(u(i)=1) .. sum(j, x(i,j)) =e=1 ;
Const (k).. u(k)S(s(k)St(k)) =e= a(k) ;

K dLdgs yulp o $ sl 5l e Olle oled a5 sl 03Y sus plesl dollar slgs sl y >

25



Integer variable x;
Equations Eq

Eqi).. X(i)=g=4;
or
Eq(i).. X(i)=g=3+eps;

Variable ob, x, y;
Equations Fixobj, Eql, Eq2

Fixobj.. ob=e=0;

Egql.. 2*x-3*y=e=1 ;

Eg2.. 4*x+y=e=3;

Model file /all/;

Solve minimizing or maximizing ob using Ip;

A

VieH

’
’
'\\ II ,/
S »
{ RN ,
’ N ’
/ 7’
’ SN ’
\ ’ S Iz
N N .
Ny oy
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Amihat- Hriersity of Jeckolipy (%Pf \

105l fo o gl

X

26
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set set

i /1*3/; jjii+l  /1*4/;
parameter parameter

a(i) /15,25,35/ al(j) /15,25,35,45/
b(i); b1(j);

b(i)=a(i+1); b1(j-1)=al(j);

display b; display b1;

General Algebraic Modeling System
Execution

---- 7 PARAMETER b
1 5.000, 2 5.000
---- 15 PARAMETER bl

1 5.000, 2 5.000, 3 5.000 ¢{

)
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..)..»)5 = )|)§ oolazul S )90 A€ gono S slacl JLa.‘S‘ (_g|).3 LEAD 5 LAG (_gL(b)ng.&‘

* Linear LAG and LEAD operator (+,-). (+) b 09,5 b5
e Circular LAG and LEAD operators (++,--). (++,) oo 0,5 ol 5 o5
SET t /tl*t3/; Eql: Eq2:

al(tl) = a2(t2); 0= a2(tl);
VARIABLE al(t),aZ(t) ; al(t2) = a2(t3); al(tl) = a2(t2);

al(t3) =0; al(t2) = a2(t3);
EQUATION Eql (t),Eg2(t),Eq3(t),Egd(t) ;
Eql(t) .. al(t) =e= a2 (t+l); Eqg3: Eg4 :
Egq2(t) .. al(t-1) =e= a2(t); al(tl) = a2(t2); al(t3) = a2(tl);
Eg3(t) .. al(t) =e= a2 (t++l); al(t2) = a2(t3); al(tl) = a2(t2);
Egd(t) .. al(t--1) =e= aZ(t); al(t3) = a2(t1); al(t2) = a2(t3);

/. al(t1) w
al(tl) |——| at(2) o al(t3)
a1(t3) a1(t2)

N X
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DIAG |1,

SET cityI / "new york", Chicago, boston/;
SET cityJd /boston/;

SCALAR A ;

A = SUM((cityI, cityd), DIAG(cityI, cityJd));
Display A;

29
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u_a.b...,o Lg'.as).il,q.c b
Operators Meaning
Not Not
And And
: min
Or Inclusive or A_/ "
Xor Exclusive or (A.B + A.B)
max
min max
A

Operands Results

A B A and B AorB A xor B Not A

0 0 0 0 0 1

0 Non-zero 0 1 1 1
Non-zero 0 0 1 1 0
1 1 0 0

Non-zero Non-zero

30
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Model Hub /all/;
22,5 oolaul slael § By, caS 5 5l g o anlol jo Lol g 9,5 By S b b Lai> Jow gl P

* reduce output to listing file:
Hub.solprint=2;

* speed up by keeping GAMS in memory:
Hub.solvelink=2;

option mip=cplex;

option nlp=baron;

optionx:5;
keyword So/lution procedure
Solve Hub minimizing ob using MIP;
/

Name of the model = Name of variable to be optimize

31
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*Check
abortS(Hub.modelstat=1)“Hub model is OPTIMAL ";
*1 OPTIMAL
g oo ol RMIP g LP sla Jow jo s a5 agy olg>™
abortS(Hub.modelstat=2)“Hub model is LOCALLY OPTIMAL ";
*2 LOCALLY OPTIMAL
35 o ol NLP Jao (S, 10 45 (oo dingy Sl
abortS(Hub.modelstat=3)“Hub model is UNBOUNDED ";
*3 UNBOUNDED
P N GO 8 "G, 6 B 6 S SN T W 80 Y PSR S -8 -0 ' A 4 R SN N SOV S TR S8 .
ol 0wl sals 48,5 onuol by pxis  ihaie polie 50,5 dguowe gl STl Glenogase S lal s dgusmals
SR
abortS(Hub.modelstat=4)“Hub model is INFEASIBLE ";
*4 INFEASIBLE
3,08 0939 el cpl g a5 Cowl (a8 a5l oo iy ya5 oliidl a4 by ools (S b o glate Yl ol gois alrus™
S IV P UL < Y O S 0 R OO Y P O S 0 S S 0 N
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abortS(Hub.modelstat=5)“Hub model is LOCALLY INFEASIBLE ";
*5 LOCALLY INFEASIBLE
ol ll 1) el o0l Jad allel gols dbaab sl bt |lbo bed o [ad Lo dlads ol of clol] oo hods ol oI
A0l (ool (0D g g 297y pae (Jae 4 Leg3)
abortS(Hub.modelstat=6)“Hub model is INTERMEDIATE INFEASIBLE ";
*6 INTERMEDIATE INFEASIBLE
i b Jow Jo mlin b loy Cosgamme Jdou Lol el Suls Jsd Ol a5 ol Cllae ol cosss by &I Qﬂ\*
Dgd oy SOIVEr status ;5 s8s Sledlbl gl o 13 .l ool axlge
abortS(Hub.modelstat=7)“Hub model is INTERMEDIATE NONOPTIMAL ";
*7 INTERMEDIATE NONOPTIMAL
Sl o (Pd Oloz 45 Sy ool Ll adl oo eBl Oz S eaes Lt i cl ol
abortS(Hub.modelstat=8)“Hub model has a INTEGER SOLUTION ";
*8 INTEGER SOLUTION
& dazgi b Too dde %"9—? aS ol ‘_,’_M.af I EW P o MIP alss 6‘)-.’ Tutuo Ods %;‘9.? odidd lid el u.:‘*
ol oals Ly ya3 0l eals wulais DUE a5 Optca 4 opter yolas
abortS(Hub.modelstat=9)“Hub model is INTERMEDIATE NON-INTEGER ";
*9 INTERMEDIATE NON-INTEGER
ool Cewdy o Sae Dlsr G g oS Glej il o MIP alis gl (a8l Sz S oaes (i 5 S
33 .
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abortS(Hub.modelstat=10)“Hub model is INTEGER INFEASIBLE ";
*10 INTEGER INFEASIBLE
395 (o p b pliy (nl S35 3929 MIP alis ol oo sae sz ™
abortS(Hub.modelstat=11)“Hub model is LICENSING PROBLEM";
*11 LICENSING PROBLEM- ERROR NO SOLUTION
D515 1y 0aisS o og Jld sl canlio license ol ks 1581 o 5 asens™
abortS(Hub.modelstat=12)“Hub model is ERROR UNKNOWN ";
*712ERROR UNKNOWN
Lol polaali Jow Comsg waisS o o Jal Jds 4 cdl> o S
abortS(Hub.modelstat=13)“Hub model is ERROR NO SOLUTION ";
*13 ERROR NO SOLUTION
el oo lag Sl (o aigl 3 jo JS0l o9y Judo a4y Il ) o
abortS(Hub.modelstat=14)“Hub model is NO SOLUTION RETURNED ";
*14 NO SOLUTION RETURNED
el oais syl Frwly Sl 5
abortS(Hub.modelstat=15)“Hub model is SOLVED UNIQUE ";
*15 SOLVED UNIQUE

ool CNS )0 8,80 pamin Glg> 4 oy pogie 4
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abortS(Hub.modelstat=16)“Hub model is SOLVED ";
*16 SOLVED
Al als 2525 o ;00 sle Sl el (e (Jg el CNS s (sly Dl @ o) pogie 4™
abortS(Hub.modelstat=17)“Hub model is SOLVED SINGULAR";
*17 SOLVED SINGULAR
ol CNS dlics 10 0,8 pamio Olg 4 fouw, pogie 4™
abortS(Hub.modelstat=18)“Hub model is UNBONDED-NO SOLUTION ";
*18 UNBONDED-NO SOLUTION
S5 0925 ez g Sl (S (2 o™
abortS(Hub.modelstat=19)“Hub model is INFESIBLE-NO SOLUTION";
*19INFESIBLE-NO SOLUTION
3,05 092y oo g el Suuis Jow™
Display x.l, a, ¢, constrant.m, “The Algorithm Converged” ;
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Edit Search Windows Utilities Help

gamside: C:\Users\gooshe\Documents\gamsdir\1.gpr

Amikatie %f/é‘é/‘d’/? ﬂ/[ /éém/?/ ’ ‘
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19]

B B % ¥ | 5 o 1 08|

h F\Software & Algorithms\GAMS\GAMS Presentation\pic.gms

I pic.gme

#3 transportaticon problem
Sets
i Blants / Planth * PlantC /
i Distribution Centers / DCentD, DCentE / ;
Parameters
2(l) capacity of plant 1 in cases
/ Planth 1000, PlantB 1500, PlantC

b(j) demand at distribution center j in cases
! DCentD 2300
DCentE 1400 [/ ;
Table c(i,j) transport cost in dollar
DCentD DCentE

Planth 80 215
PlantB 100 108
FlantC 102 1] ;

Scalar £ conversion rate of dollar to toman /1500/ ;
WVariables

X{i,j) shipment guantities in cases

z total transportation costs in tomans ;
Positive Variable =x;
Fqnations

cost define objective function

supply (1) observe supply limit at plant 1

cost .. z =e= sum|(i,j), £*ci(i,j)*=(1i,3)) :
supply (i) .. saw (j, %(i,3)) =1= a(i) :
demand (3} .. sam (i, =(i,3)) =g= b{(i) :

Model transport fall/ ;

option 1lp = CPLEX;

Solve transport using lp minimizing z ;
Display x.1l, x.m ;

demand (3) satisfy demand at distribution center j ;

IA
&

\Y
&
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L[ L (LP) (o g5, 4l
(NLP) ol sy b

(QCP) pgs 4z y0 0B b 5, aslipy

(M'P) wTwa Cryasbig ®

(RN“P) oo o, wia.owab..\c Spyaelip ®

(MCP) weol JoSo aliws  ®

(RMINLP) oo , WTC.MQJ.C bt Gy Ay ®
(MIQCP) aisesl o dac pgo ax,0 0B b g3, sl
(RMIQCP) suis b, aiseel preo d0e pgo a0 0B b g3, sl
(CNS) wio oz i i

(DNLP) awgol litin b s 18 gp,aebp ©

(MPEC) l5s 098 L ol spy by ®

(RMPECLP) 43140 09.8 L oois bo, ob, o3, acbypy @

(MPSGE) SRFE 4\.3)‘|9.o (_gb.; S X 4.»[.3).3 sl AV

(EMP)ail, asugs 2l spyaeby ®
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e The Loop Statement

loop(controlling_domain[S(condition)],
statement {; statement}
),
seti iteration /i-1*i-100 /;
parameter value(i) , reltol (i);
scalars
target "number whose square root is needed" /23.456 /
sgrtval "final approximation to sqgrt(target)"
curacc "accuracy of current approximation” /1/

value("i-1") = target/2 ;

loop(iS(curacc > reltol(i)),

value(i+1) = 0.5*(value(i) + target/value(i));

sqrtval = value(i+1);

curacc = abs (value(i+1)-value(i))/(1+abs(value(i+1)))
abortS(curacc > reltol) "square root not found"

)

option decimals=8;

display "square root found within tolerance", sgrtval, value;

Exp:

Saeed_abasi@aut.ac.ir

Amihat- Hriersity of Jeckolipy (%Pf \

parameters c(i,j);
c(i,j)=uniform(1,2);
loop(i, c(i,i)=0) ;

38
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The output is:
-—-- 18 square root found within tolerance

-—-- 18 PARAMETER SQRTVAL 5 4.84313948 final approximation to sgrt(target)
18 PARAMETER VALUE used to hold successive approximations

i-1 11.72800000, i-2 6.86400000, i-3 5.14062471, i-4 4.85174713

i-54.84314711, i-6 4.84313948, i-7 4.84313948

Db ood e 100D b5 LSl jo J S dcgeme gud iy ya5 P

Set j,k,s ;

Scalar

n,m,p

lim /-inf/

m1 /0/

nl /0/

pl/0/

I
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loop ((j,k,s), n=ord(j) ;
m=ord(k) ;
p=ord(s) ;

solve ml using MINLP maximizing obj;
M(j,k,s)=0bij.l;
if (lim <= M(j,k,s),
lim=M(j,k,s);
nl=n;
ml=m;
pl=p;
);
);
* The if-Elseif-Else Statement

if (condition,

statements;

{elseif condition, statements }
[else statements;]

);

40
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oS SR e, ) el

p(i)S(f<=0)=-1;

p(i)S((f > 0) and (f < 1)) = p(i)**2 ;
p(i)S(f > 1) = p(i)**3 ;
q(j)s(f<=0)=-1;

a(j)S((f >0) and (f < 1)) = g(j)**2;
a(j)s(f>1) = q(j)**3;

Digdh oo o OS5 O yea if-lSeif-else &b 5l eolainl b Lulg, oy

if (f<=0,
p(i) =-1;
a(j) =-1;

elseif ((f >0) and (f < 1)),
p(i) = p(i)**2;

a(j) = a(j)**2;

else

p(i) = p(i)**3;

a(j) = a(j)**3;

)}

41
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if ((ml.modelstat eq 4),

* model ml was infeasible

* relax bounds on x and solve again
x.up(j) = 2*x.up(j) ;

solve ml using Ip minimizing ob;
else

if ((ml.modelstat ne 1),

abort "error solving model ml”’ ;

);

);

o e 9 Cadgamma JISwl el b i ya5 4 5o lOOP\if-elseif-else\while\for slg o »

The following GAMS code is illegal:

if (sgtO, if (sgtO,
eg.. sum(i,x(i)) =g= 2 ; or scalary;y=5;
); );

42
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1 |0 ol il Ifthen &b °
il el (Sglate polie «,la 5 g0 byl 4y az g b allys o aS 09 o oolitul Sl yuiie 3590 0 Al
X=ifthen (condition, expressioniftrue, expressioniffalse);

EXP:

X=ifthen(t=2,3,4)

43



e The While Statement

while(condition,
statements; or

);

Sonend

While condition do
statements;
EndWhile;

scalar count ; count=1;
scalar globmin ; globmin = inf;
parameter globinit(j);
while((count le 1000),
X.l(j) = uniform(0,1) ;
solve ml using lp minimizing obj ;
if (obj.l le globmin,
globmin = obj.l ;
globinit(j) = x.1(j) ;
);

count = count+1 ;

);

Aidatic Hriersity of Jectolypy
Saeed_abasi@aut.ac.ir

44

)




Amihat- Hriersity of Jeckolipy (%Pf \

Saeed_abasi@aut.ac.ir

e The For Statement

SOnend
for (i = start to|downto end [by incr], fori=start to|downto end [by incr] do
statements; or  statements;
); EndFor;

b oo GlBHINET Jloie ojlasl 4 Al 1o 4o 0 aSs jghay e game SO &5 Sl el )b SO SSLES T AS 09 axg5 P
S g ol e b cuite aiilys oo @Nd g StArt polis il o uss sae iNCr g start, end polis gy >
Al o Camsly oo 545 HNCE

for(s=-3.4 to 0.3 by 1.4,
display s ;
);

The resulting listing file will contain the following lines,

---- 2 PARAMETER S T -3.400
-—-- 2 PARAMETER S T -2.000
-—-- 2 PARAMETER S = -0.600

45
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scalari;
scalar obmin ; obmin =inf ;
for (i = 1 to 1000,
X.l(j) = uniform(0,1) ;
solve ml using nlp minimizing obj ;
if (obj.l le obmin,
obmin = obj.l;
obinit(j) = x.I(j) ;
);) s

option forlim=46; controls the number of index in The For Statement.

» Attributes Controlled by the Solver

* numvar number of single variables generated

°* numequ number of single equations generated

* resusd resource units (in CPU seconds) used to solve model

* iterusd number of iterations used 46
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* The Repeat statement

Repeat (
Statements to execute;
Until  logical condition is true );

EXP:

SCALAR C /5/;
Repeat (
C=C+0.01;
Untii C>10);

47



Options

Options exist in two forms: global or model-specific.
» option iterlim = 100;
» mymodel.iterlim = 10;

Option

Description

iterlim

reslim

optca

optcr

Sets a limit on the simplex iterations performed by the solver. If this limit is hit,
the solver will return solver status 2 ITERATION INTERRUPT.

Sets the time limit in seconds. If this limit is hit, the solver will terminate and
return solver status 3 RESOURCE INTERRUPT.

MIP absolute optimality criterion. The absolute gap is defined to be |BP-BF|,
where the best found value BF is the objective function value of the best
integer solution found thus far and the best possible value BP is the current
bound on the problem’s solution. If the absolute gap is no greater than optca,
the solver will terminate and return solver status 1 NORMAL COMPLETION and
model status 8 INTEGER SOLUTION.

MIP relative optimality criterion. The relative gap is defined to be |BP -
BF|/|BP]. If the relative gap is no greater than optcr, the solver will terminate
and return solver status 1 NORMAL COMPLETION and model status 8 INTEGER
SOLUTION. 48
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workspace

bratio

workfactor

domlim

nhodlim

optfile

Specifies the amount (in MB) of memory the solver should allocate.
workspace exists only as a model-specific option.

GAMS uses the bratio value to determine if an advanced basis exists.
All the pivotal algorithms in GAMS solvers will make use of this
advanced basis to speed up problem solution.

Specifies a factor to be applied to the solver-computed memory
estimate. E.g. setting workfactor=2 doubles the memory estimate.

Sets the domain violation limit. Domain errors are evaluation errors
in the nonlinear functions (e.g.Vx for x<0). When a domain violation
occurs the domain error count is increased by one; a solver will
terminate if this count exceeds domlim and return solver status 5
EVALUATION ERROR LIMIT.

Sets the branch and bound node limit. This is a limit on the total
number of nodes in the tree, not on the number of active nodes. If
this limit is hit, the solver will terminate and return solver status 4
TERMINATED BY SOLVER.

If nonzero, the solver should read an option file. If optfile=1 the
name of the option file is solvername.opt. If optfile is between 2
and 999, the value determines the extension used. 49
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prioropt

cheat

cutoff

tryint

sysout(off)

Instructs the solver to use the priority branching information
passed by GAMS through variable suffix values variable.prior. If
and how priorities are used is solver-dependent.

MIP cheat value: Each new integer solution must be at least
cheat better than the previous one. This can speed up the
search, but the search may miss the optimal solution.

Cutoff value: When the branch and bound search starts, the
parts of the tree with an objective worse than cutoff are
deleted. This can sometimes speed up the initial phase of the
branch and bound algorithm, at the cost of ignoring integer
solutions whose value is worse than cutoff.

Signals the solver to make use of a partial or near-integer-
feasible solution stored in current variable values to get a quick
integer-feasible point.

If option sysout=on GAMS will echo all the solver messages to
the GAMS listing file. This is useful for debugging or to get
additional information about a solver run. Normally, only those
messages flagged by solver as destined for the listing file get
listed. Sysout exists only as a global option, and can be set
from the command line using an integer (e.g. sysout=1)

50
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Options controlling output detail:

decimals(3) global control of print format
solprint(on) controls printing of solution
limcol(3) number of columns listed.
limrow(3) number of rows listed.

Options controlling solver specific parameters:

iterlim(1000) (Allowable Max iteration= 2100000000)
optca(0.0)

optcr(0.1)

reslim(1000)  (Allowable Max time = 107°5s)

Options affecting input program control:

seed(3141) resets seed for pseudo random number generator
solveopt(merge) controls return of solution values to GAMS
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Solai sae udyy ®

L g ail oo (Bolai dl O gas g 005 Bolal GAMS I3l o5 o Bolas olacl #3ly 4o
aS olacl 5l g pmw S aS oo 0929 Sl ol Lol gl o adgy adad o oS S5l eola]
zl olej 4y azgi b ol lyzl 5l alopo s 30 aSG ol Wisdh wg widl (oo Gl 4 s
10,5 oolalwl jolaie (pl (6lp i jewo 5l les ce 1A el adgy alies Slucl acgozs

execseed = 1+gmillisec(jnow);
EXP:

execseed = 1+gmillisec(jnow);
seti/il*i10/;

parameter p(i);

p(i) = uniform(0,1);

display p;
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solprint aasie
Option solprint=off ;
or

modelname.solprint=off ;
sol> a5 solvar 4 solequ sls o .Ist L6 o off ., solprint aascis ols 1,8
Agas ood 00l ioled il o SYolas g b i o bl 4 bgs e ledb
numequ daasie *
modelname. numequ
Ao o olis |y Jae ool a8 )5 \ISG SY ol slaws
numvar aasieo °

modelname. numvar
s oo plas ]y Jae Jo 40 000 gle st slawg
numdvar aascie ®

modelname. numdvar
A o Gl |y Jow aiwS slo pxio olaws

humunbd aasie ©

modelname. numunbd
w2 oo plid ) Jae Jo y0 090l sl e olass
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numinfes aasis °
modelname. numinfes
A o plis |y Jae Jo jo Sadd sl Olga slaws
NUMNZ daasie ®
modelname. numnz
s oo plid |y Jow colpo o il jo jao 8 sl al s oluss
robj aasieo *®
modelname. robj
Bad ml jlade jemws opl wils Jo bbb 048 slas 28,5 a5 o b aliee MIP Jow jo 5
A2 oo slid ]y onds ba
sysout aasie °
Option sysout=on ;
or

modelname.sysout=on ;

2 e Ohey il i Ol gl jelate a4 g cl OFf 58 iy &jgar dasis ()l
5y 0 S e oy
solvestat aasin °®

modelname. solvestat

D (oo lis Iy Jo gy Canog 4 bgs o oS
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oly> ioles

It is often more useful is to control layout of the data. The general form is:
Option dataname : d-value : r-value : c-value ;

EXP: \ Number of column labels

variable x(ij,k,1) ; Number of row labels
option x :5:3:1; display x;

and the output:

----12 PARAMETER X a four dimensional structure
i ji

first .one .b 5.63559

first .two .a -2.93930 0.02873

first .two .b 10.34570
first .three.b  -6.31610

second.one .a +INF 1.00370
second.one .b -17.29948
second.two .a +INF

second.two .b 19.83500

23
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1 NORMAL COMPLETION
Qs o lis | s Camsg 3l 65 G8s wledbl model status cdl> -l
e 2 ITERATION INTERRUPT
u.w.fl Seolaiwl cdls pl jo el sals e LSO dlawd Cosgaze Judo 4 Jow o aS cnl Cdlas opl Slis cdls ol
Dgd a dogs LSS Slaws ali8l ol iterlim
e 3 RESOURCE INTERRUPT
reslim Q.WT Seolaiwl cdls pl jo sl suls Jidee oy Cavgazme Jdo 4 Jow o a5 ol Cdlae (ol (Sl <l oyl
D9l (o0 dnogi > (ley Ll sl
4 TERMINATED BY SOLVER
P B8 Sledlbl @ g o b play cwyp b el ool axlae S b Jow o dalol a5 cosl Cllas ol [SSlis > oyl
« 5 EVALUATION ERROR LIMIT
i b o e Olle ol oy o LB e polie 50 0529 Jdoy Joo Jo aelol a7 el Cdlas ol Slis el
ez 5158 cand Cdlo pl 4o a0 jlade p Ole SO Die Aigs 2ol polie (ol Wl 4S5 jglay .l 0ol >l
D oo 00l inled by Olex 5l L3

* 6 CAPABILITY PROBLEMS
3,08 Joe Jo sl |y ¥ Ul Jo b,
* 7LICENSING PROBLEMS
Qb s U hg, o9 Jd sl p cwlie license slls s 158 mzw
5
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* 8 USERINTERRUPT
Lol 00,5 a8gio |y aal o sl,>l iNterrupt as ;55 5l eolatal b )18
* 9ERROR SETUP FAILURE
el 0y azlge JSio b conds ot o) jo JSGT 092 Judo 4y J> s,
* 10 ERROR SOLVER FAILURE
Dgd sy (380 Hob 4 29,3 0,y U sl jlo el ool axlge JSine b > 0,
* 11 ERROR INTERNAL SOLVER FAILURE
ASl oo Jo ) s (T a4 barye e (nl il osd axlge S JSia b Jo )
* 12 SOLVE PROCESSING SKIPPED

el oais plodl ¢ Jow gl jo ol y slallas 0529 Jdo a4y Jow Jo al> 1e
* 13 ERROR SYSTEM FAILURE

4 9y 0, B el Lo S o el ) 5, nl o b g Jo e, GAMS cois s Gl o (Sihe F e el o)
Dgil gy 3280 Hob
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Ngd o et gd oo ol la glal o a8 TFEFE e b lallas )55 sles P
» Compilation Errors
1 set c crops / wheat, corn, wheat, longaname /

%k %k %k k $172

2 parameter price(c) / wheat 200, cotton 700 /
%k k %k %k S17O
3

Error Messages

170 Domain violation for element
172 Element is redefined

» Compilation Time Errors

1 variables x,y, z ;

2 equations eql, eq2;

3

4eql. x**2-y=e=z;

5 eqg2.. min(x,y) == 20;

6

7 model silly / all / ;

8 solve silly using Ip maximizing z ;
b $54,51,256
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*#%* THE FOLLOWING LP ERRORS WERE DETECTED IN MODEL SILLY:

**** 54 IN EQUATION EQ1 .. ENDOG OPERANDS FOR **
**** 51 IN EQUATION EQ2 .. ENDOG ARGUMENT(S) IN FUNCTION
9

Error Messages

51 Endogenous function argument(s) not allowed in linear models

54  Endogenous operands for ** not allowed in linear models

256 Error(s) in analyzing solve statement. More detail appears
Below the solve statement above

* Execution Errors

EPS :small but not zero

NA :not available

UNDF : the result of an illegal operation

Solve Errors

variable x;

equation eql;

eql..x=I=10;
X.lo=10;
X.up =5; co

O Ul WN = e
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7 model wrong /eql/;

8 solve wrong using Ip maximizing x ;

9

*a*k* MATRIX ERROR - LOWER BOUNDS > UPPER BOUND
X (.LO, .L, .UP=10,0,5)

**%* SOLVE from line 8 ABORTED, EXECERROR = 1
**%%* JSER ERROR(S) ENCOUNTERED

Some Important Error Messages

141 Symbol neither initialized nor assigned
A wild shot: You may have spurious commas in the explanatory
text of a declaration. Check symbol reference list.

148 Dimension different - The symbol is referenced with more/less
indices as declared

149 Uncontrolled set entered as constant

257 Solve statement not checked because of previous errors
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(g 4> 305 Feo A sl ) el ol gL 5l sl ociass 8500 oyl 8
SYolas plo jo lo Ll 0, SSlas 36
oo dascive jo (“=g=", “ze=" “=I=") Wols g5 0,5 oy 37
Slowe e Jas 8 dasiie  60-51
el 00 yalls dolae ;o (co3e 80,l0ke oo a5 on] 66

o n

sl 00 3l 7 S le b ool dasiio Lol Canl oads by dolee 71

ool ot ST Ko @)le T g s el adly LG (ke 96
D9d sod by pb b 6l acgome 120

S8 893y sl S e adls 125

Dgd o plsl .M gl Lsolve b ol oo sslanwl ools fygas yal )y 141
el 00 0018 gl | codds Ly a5 b dcgazme ;o doul 4 s (i b S slo wasl b el 148

ol 005 il (6,500 dlolas b SUM [0 o0l jasie dcgeme 149
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o g 098 cwy b el lale 04l sed lag degemme Caypai j0 Al e il b ools gl dcgezmo Lol 170
b sl eolo al.'>)‘ oLl dcgamme SO ol

3,00 393 pliil degame 10 a5 de il (gl caialy jo JSal 171

ol 00 iy ya5 DLB o0l solawl ob 195

s plaie a5 Cowl 00l soliwl (5l dcgaza jo OFd jgiws 51 198

DS oS 1) Canl ool SOIVE jgiws 5l am alolddl a5 sllas sl plis 0,18 349 Jow Olasuin o JSie 256
b e GAMS slals 4y b bLs | o Was ol sl o Sl sasS’ J> 257

] 00 el 3 dcgase gl p o9 Cadle 340

(098 4z g 3 A plis a0) .l oo b s 501y Slows ases 55l oyl,, 408

wy»).f Y L) 9 QY|9.~; O 3 6‘)‘3 G&os Soud
https://groups.google.com/forum/#!forum/gamsworld
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- Akt %f//‘é/“d”/? I// @%//é&/ ’ ‘
DO l I ar CO ntrOI O pt|0 ns Saeed_abasi@aut.ac.irw%%

« Sabort
Sgds (o0 odliiwl bl G 0929 O jg0 10 plan SO Ol ol Slee ol

* Sclear
Jo oley Jsb o Slae ol dS 05l a5 00l (o oolainl ouls oy o5 slo ools  slad polde (0,5 sy (glp Slos ol
ol )b cdcgame Jolis b ools  seled (0,5 Cunny glp Nlos (pl a5 Cnl J08F uoren 09l o0 Jlesl o 5l s 4 g
ool oolawl LB s pxiio glgil 5 Cuogaze

EXP:
seti/1*20/; scalara /2/;
Sclearia
displayi, a;
The result shows that i is now an empty set, and a takes a value of 0.
3 SET I
(EMPTY)

-—- 3 PARAMETER A = 0.000
o Skill .

Dgds oo dad> Ay g £95 Ladd Cl> pl jo 0ah e colaiwl b ools 0,8 S gl Sles ol 5l
EXP:
seti/ 1*20/; scalar a /2/;
Skill i a
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o 0 a8 Jlo 18 098 (oo Gy Ll polie aid g wigd oo Lai> b oolo adgl il Sclear cll> o oS sgd ax g
3,5 ool saze ciy 15 6l LS sla oles 1 loamme (g (oo 9 Nigd oo Sy 3 Aol iy s S glay SKill
seti;scalara;
* Seject
Bgd oo dlflos dman S o b 295 Ol cel Slae ol 5l oolail
EXP:
Seject
Seti,j;
Parameter data(i,j) ;
Seject

* Serror
S oo Pla 1y e plig Wil 85 by ol a5 ()90 50 5 093 (o0 ealiinl byi Sy 9,5 Sz sl Shes
EXP:
Sif not exist myfile
Serror File myfile not found - will continue anyway

<> ‘File not found - will continue anyway’ sl ol aislss sg>9 myfile L6 3145 558 o Eel jgiws oy
il oo alsl 0 gy bshas by o (sl s 5 35
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» Sofflisting, Sonlisting
On Ses nl (28 G s 5 958 (o0 ooliiul b (295 Caand o alie o (6399 Sl poe lp Ses (0l
]

EXP:
set i /0234*0237/

j /a,be/;
table x(i,j)

abc

0234 123
Sofflisting
0235 456
0236 5 6 7
Sonlisting
0237 111
The resulting listing file looks as follows,
1 set i/0234*0237/
2 j/ab,c/;
3 table x(i,j)
4 abc
5 0234123 -
10 0237111
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« Sontext, Sofftext
Sl sl el Ui Cudgaote aseid (glp uiores gl oo oolaiul O e jo CllS Soly SO sl sl Sas ol
1,5 oolaiwl lgy oo Nlos
 Stitle "text’
Cowl guaS ol mST A iSTas canl (o0 Glaie Job 09 o0 coliiul b 29,5 Gl Glaie Cla Cp Sles )
el o0 Dl (2o, Dlmao celed jo 4l 550 lgie
« Sstitle
D¢ a oolitwl ol ool Stitle o5lgallS 51w teXt &g aS SUbLItlE Ll> sl Klas oyl
EXP:
Sstitle data tables for input/output

e Seolcom !!
L 25 Jle 0,5 i 50 5 ) S 90 b o Wilg g0 a5 098 (o0 oolitnl s G Ll jo codlS iy ya3 sl Kles ()
SVPSL Uy
Seolcom ->
seti /1*2/: -> set declaration
parameter a(i) ; -> parameter declaration
66

The character set -> serves as the end-of-line-comment indicator.
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* Insert GAMS to GAMS
2005 25 ol 5l o b Joe Jo Jsb 5o Wl (o0 GAMS Jow Sy 50 GDX L6 S 5l ol 5 S8
Exp:
39N el g o 0dilg S f aiely (0 a5 ol LS g 09l oo Sy, GDX LG 5l demand’ sL L b L
g oo 48,5 sasob b el )b polie Koo Jade ollas ma ol

Set

j markets / new-york, chicago, topeka /;
Parameter

b(j) demand at market j in cases ;
SGDXIN demanddata.gdx

SLOAD b=demand

SGDXIN
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* Execute GAMS to GAMS
355 Sa b 53131, GDX bbb s oo 4l szl Jsbo 5o 5 g 5l oslisil L

To read data:
execute_load 'filename’,id1,id2=gdxid2,..;
To write data:
execute_unload 'filename’,id1,id2=gdxid?2,..;
Read a solution:
execute_loadpoint ‘filename’;
* Insert Text to GAMS

355 plesl Wl o ,Shas ol &5 ol (S IS5 o JlsS3 1, e BB S Sligime Shos o
Sinclude " C:\Desktop\first.txt "
* Execute GAMS to Text
EXP:
file abc /"Test.txt”/;
put abc; ¥~ Create extra text file namely Test
seti /il*i4/
loop(i,
put i.tl:4;

Convert i to character form

put/;v\ 68

); New line
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EXP: EXP:
seti; File final /myresult.txt/;
loop(i, put final;
put /; put “Total Cost=", z.1/;
put d-EB/ Number of column putclose;
put @ 11 x.I(i); gh ool 5y o le myresult.txt LB o
); Total Cost= 153.76
Number of line

/

put # 3;

* Execute GAMS to Excel

23,5 alol Wb al> e g0 Excel L1 LIB o > mls ioles sy
Execute_Unload solS aelS lawgs Excel L1 jo jioles slp a5 8,90 Gledbl 40,5 jastin 9.80X Sguo b Ll ol .1
Execute solS aulS Lawgs Excel slo a5 s 980X Sgun L ool asle L1 gdxxrw.exe LB Jlgsls .2
e
w2 ioles results ob L Excel L o 1) X(i)]) jxe 0 bogopo polie gal(i) jiol)b d uoail pudlys o 0S8

Execute_Unload “results.gdx”ia x.l x.m
Execute ‘gdxxrw.exe results.gdx var=x.| var=x.m rng=sheetl!fl:h3 par=a rng=jl:k2 set=i

rng=m1:nl’
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Lwa ra

Execute ‘gdxxrw.exe results.gdx var=x.l’
Execute ‘gdxxrw.exe results.gdx var=x.m rng=sheetl!f1:h3’
Execute ‘gdxxrw.exe results.gdx par=a rng=j1:k2’
Execute ‘gdxxrw.exe results.gdx set=i rnj=m1:n1’
b oo Excel Lo 53 e sains lis active process axao slsl o 55 plis
GDXXRW
Input  D:\New Folder\results.gdx

Output D:\New Folder\results.xIsx
ol iales B 55 &g results.xlsx LG 5l ol

A B C D E F G H I ] K L Y M
new-york chicago topeka chicago topeka seattle  san-diego seattle  san-diego
seattle 50 300 seattle 0.036 350 6500
san-diego 275 275 san-diego 0.009
- YL e]

il Hlaw S 5o b (b acgezme) o (il 4 adly olais] gl a0

Nigsh o Alisgi w5 o (saN-diago,seattle) ol clo il 4 by gl ol @) anile gan 5 polis gy °
2y5 o )8 Ol Blie sue 4l 5o 5

Sk 5l g (san-diago,seattle) 1 slo wail & bgw sla o6 XM i silbe gom g0 polie gl ©
D58 o )18 TL blie sae il a0 g digd e ALby o, S g g SO L0 ol 5 4 (topeka,chicago)
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* Execute GAMS to MATLAB

Cwol 3L MATLAB 1331 6 5 y0 d(iyj) yial )b g X(i) jusie Slaz o yils S5L g MATLAB 1381 6 5y Jow G sl (sl y
Wil Al 3 ygiawd SOLVE jgiwd 3l s S 0 U

e Slibinclude matout x.li

* Slibinclude matout d i j

Dgd ALbg 3 yeiws jub MATLAB L jo sl o3V 10 85, (oo MATLAB L1 G 0 1y Olg> ladie L5 jgims o)

* [x d] =gams(‘NameGamsFile’);
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e DEA Problem

maxz VkYpk
p

output weights : vy,
input weights : u;

k
St-zujxpj =1 Vp
J
zvk}’ik —Zujxij <0 Vi
k J
Vg, uj =0

Lol &) 9 oo (09 (it audeld
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* Thanks for attention
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