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GAMS

» Matematiksel programlama modellerini ¢ozmek igin bir
platform

» Dogrusal, dogrusal olmayan, tam sayili vs. modellerin
cozumu icin kullanilabilir.



GAMS

» Kumeler (sets)
» Parametreler (parameters, Tables)

» Karar degiskenleri (variables, positive variables, integer
variables, binary variables)

» Kisitlar (equations)



Ornek Problem
Sabit maliyetli ulastirma modeli

» ATK- Beyaz dort musterisinin taleplerini karsilamak igin
uc¢ potansiyel fabrikay: degerlendirmektedir. Her hangi bir
fabrikayi acarsa firma 200,000TLlik yatirim yapmasi
gerekmektedir.

» Bir fabrikada uretilip, bir musteriye gonderme birim
maliyetleri tabloda verilmistir.

» Firmanin talepleri en dusuk maliyetle karsilamasi igin
gerekli TP modelini kurunuz.

—mm
Fabrika | | 0TL 60,000
Fabrika 2 I8 12TL 13TL 7TL 55,000
Fabrika 3 [P 9TL 6TL 5TL 45,000
40,000 30,000 25000 15,000




Sabit maliyetli ulastirma modeli - TP

» Karar degiskenleri

x; : i fabrikasindan j musterisine gonderilen miktar (i = 1,2,3;]

=1,2,3,4)

y; . i fabrikasinin agilmasi (i = 1,2,3) y; =
1 i fabrikastacilirsa
0 acilmazsa

» TP modeli
Min ;2. cijx;j + 200000 ; y;
Oyle ki; 2% < kiy; (i=1,2,....m)  kapasite kisitlari
2iXxij =t (j=1,2,...,n) Talep kisitlari

xij = 0,y; € {(1)}



Ulastirma modeli

sets 1 santraller /1, 2, 3/
j sehirler /1%4/ ;

table c(i,j)
1 2

3 4
18 6 10 9
2 9 12 13 /
3 14 9 16 5 3

parameter talep(j) /1 40, 2 30, 3 25, 4 15 /;
parameter arz(i) / 1 40, 2 45, 3 25 /;

positive variables x(i,3);
variable z;

equations amac, arzkisiti, talepkisiti ;

amac.. z =e= sum((i,3), x(i,j)*c(i,3));
arzk1s1t1(1) : sum(J, x(1 J)) =1= arz(1)
talepkisiti(3).. sum(i, x(3,3)) =g= talep(j);

model ulastirma /all/;
solve ulastirma using LP minimizing z;
display x.1;



GAMS UYGULAMASI

Maximize f

-~

Subjectto X x; — X x,; =1 0 if i=1orm
/=1 k=1 —f if i=m
X; < U Lj=12,...,m
x; 2 0 i,j=12,...,m




sets 1 /1%7/;

sets n(i1) /2*6/;

alias (1,3);

sets ag(1,3) /1.2, 1.3, 2.3, 2.4, 2.5, 3.4, 3.6, 4.5,
4.6, 5.7, 6.5, 6.7 /;

arameter u(i,j)
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positive variables x(i,3]);
variable f;
equations el, e2, e3, e4;

el.. sum(j, x("1",3)) =e= f;

e2(n).. sum(j$ag(n,j), x(n,3)) - sum(i$ag(i,n), x(i,n))=e= 0;
e3.. sum(i, x(i,"7"))=e= f;

e4(i,j)%agC1,3).. x(i,3) =1= u(i,j);

model eba /all/;

solve eba using LP max f;
display x.1;



» $, Ord(i)

r DisjXij = 1 vJ

denklem(3).. sum(i$Cord(i)>ord(3)),x(i,3))=g=1;
»x() > y() V> i+ 1

Denklem(i,j)$(ord(j)>ord(i)+1).. xi(i1) =g= y(3);



Veri Alma (Kime&Tablo)

» Problemin ¢ozumu igin gerekli tum verileri GAMS’in
icine yazmak yerine, bu verileri saklayan baska bir
dosya(excel, notepad) kullanilabilir. Bu sayade hem
kod basitlesir hem de var olan verileri tekrar yazmaya
gerek kalmaz

» Importing sets&table from an excel file

A B C D E F
1 ml m2 m3 m4
2 fl 8 6 10 9
3 f2 9 12 13 7
4 f3 14 9 16 5
5




Veri Alma (Kime&Tablo)

SET Kimeadi /

$call =xls2gms r=ilkhiicre:sonhiicre i=dosyaadi.xls o=setKiimeadi.inc
$include setKiimeadi.inc

/; sets 1 fabrikalar /
Scall =xls2gms r=a2:ad i1=data.xls o=seti.inc
$include seti.inc

/ m
LA 4

» GAMS sadace dusey verileri okuyabilir, yatay verilerin
okunabilmesi icin koda ilave bir terim eklenmelidir
SET Kiimeadi /

$call =xls2gms r= ilkhiicre:sonhiicre s="," 1=dosyaadi.xls o=setKiimeadi.inc
$include set Kiimeadi.inc
/s sets J milsteriler /

Scall =xls2gms r=bl:el s="," 1=data.xls o=setj.inc

$include setj.inc

;fom
ior




Veri Alma (Kime&Tablo)

» Tablolari okumak igin;
TABLE tabloadi(1.kiime,2.kiime)
$call =xls2gms r=hiicre(0,0):hiicre(n,m) i=dosyaadi.xls o=partabloadi.inc

$include partabloadi.inc

TABLE c(1,7)
Scall =xls2gms r=al:ed i1=data.xls o=parc.inc
sinclude parc.inc

-
r

A B C D E F
1 ml m2 m3 m4
2 f1 8 6 10 9
3 f2 9 12 13 7
4 f3 14 9 16 5
5| !




sets i fabrikalar /
$call =xIs2gms r=a2:a4 i=data.xls o=seti.inc
$include seti.inc

/;

sets j misteriler /

$call =xl1s2gms r=bl:el s="," i=data.xls o=setj.inc
$include setj.inc

/;

TABLE c(i,7)
$call =xIs2gms r=al:e4 i=data.xls o=parc.inc
$include parc.inc

scalar fa /200000/;
parameter talep(j) /ml 40000, m2 30000, m3 25000, m4 15000 /;
parameter kapasite(i) / f1 60000, f2 55000, f3 45000 /;

positive variables x(i,j);
binary variables y(i);
variable z;

equations amac, kapasitekisiti, talepkisiti ;

amac.. z =e= sum((i,3), x(i,j)*c(,3)) + fa*sum(@, y(i));
kapasitekisiti(i).. sum(j, x(i,j)) =1= kapasite(i)*y(i);
talepkisiti(j).. sum(i, x(i,j)) =g= talep(j);

model ulastirma /all/;
solve ulastirma using MIP minimizing z;
display x.1, y.1;



