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Download GAMS Distribution 25.0.2 (January, 31, 2018)

Please consult the release notes before downloading a system. Here are the detailed platform descriptions and installation notes.

The CAMS distribution includes the documentation in electronic form.

G A I\/I S P rO ra m I n | n To deliver GAMS with the best performance we are using the Amazon CloudFront web service, a global network of edge locations
g for content delivery.
A L] L] L]
L]
Indirilmesi:

Platform

MS Windows 32 bit Windows Vista or newer on AMD- or Intel-based (x86_32) architectures. DOWNLOAD

MS Windows 64 bit Windows Vista or newer on AMD- or Intel-based (x86_64) architectures. DOWNLOAD

Yukarida goruldugu gibi programin deneme strimunu Ucretsiz olarak
indirerek kullanabilirsiniz. Ayrica satin alma olanaklari da mevcuttur.
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GAMS Kurulumu

| 4 © = | GAMS_23.5.1_with_license (Original) - | x

. Girig Paylag Garinidm o
Ind | r||e N ku ru I um dosyaS| t| kla_ga I |§t| r — « v 4 | « Software > GAMS_23.5.1_with_license (Original) v O Ara: GAMS_23.5.1_with_licens.. ©

o

I k b .t k I ~ Ad Dedgistirme tarihi Tar Boyut
ya pl a ra a SI ge u ru u r' =l gamslice 18.08.2010 07:08 Metin Belgesi 1KB
= gamslice_aix 19.08.2010 05:36 Metin Belgesi 1KB
Y li"i windows_x86_32 18.08.2010 07:10 Uygulama 68.985 KB
|raris |raris
mm Setup - GAMS 23.5.1 - X mm Setup - GAMS 23.5.1 -

Select Destination Location

Welcome to the GAMS 23.5.1 Setup Where should GAMS 235.1 be installed?
Wizard
This will install GAMS Distribution 23.5.1 on your computer. Setup will install GAMS 23.5.1 into the following folder.

Itis recommended that you close all other applications before
continuing.

Click Nextto continue, or Cancel to exit Setup. C:‘;Proram Files (xB6)\GAMS23.5 Browse...

To continue, click Next. If you would like to select a different folder, click Browse.

Atleast237.5 MB of free disk space is required.




GAMS Kurulumu

|maris

Setup - GAMS 23.5.1 -

Select Start Menu Folder
Where should Setup place the program's shortcuts?

|maris

Setup - GAMS 23.5.1 -

Select Additional Tasks
Which additional tasks should be performed?

Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

[Gaus

Browse...

Selectthe additional tasks you would like Setup to perform while installing GAMS 23.5.1, then
click Next.

Additional icons:

[«] Create a desktop icon

< Back Mext =

Cancel

< Back Mext = Cancel
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GAMS Kurulumu

|rams

Setup - GAMS 23.5.1 -

Ready to Install
Setup is now ready to begin installing GAMS 23.5.1 on your computer.

|rams

Setup - GAMS 23.5.1

Installing
Please wait while Setup installs GAMS 23.5.1 on your computer.

Click Install to continue with the installation. or click Back if you want to review or change any
settings.

Destination location:
CAProgram Files (x86)\GAMS23.5COPY

Start Menu folder:
GAMS

Additional tasks:
Additional icons:
Create a desktop icon

Extracting files...
CAProgram Files (x86)\GAMS23.5COPY\mosek6_0.dll

= Back Install Cancel

Cancel
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GAMS Kurulumu

nans ~ AR A YT C A

Completing the GAMS 23.5.1 Setup
Wizard

Setup has finished installing GAMS 23.5.1 on your computer. The
application may be launched by selecting the installed icons.

o Do you want to copy an existing license file

Evet Hayir

@m Copy license file

v 4 « Software > GAMS_23.5.1_with_license (Original)

—
Dizenle ~ Yeni klasér
~  Ad a
IJ gamslice
2 E gamslice_aix
|
|
lﬁ‘ W

Dedistirme tarihi

18.08.2010 07:08
19.08.2010 05:36

x
v Ara; GAMS_23.5.1_with_license... @
SRl 4 | o

Daosya adi: |gamslice

Tar Boyut
Metin Belgesi 1KB
Metin Belgesi 1KB
~ ‘ license file
Ag

iptal

Sayet bir lisans dosyaniz var ise, kurulum tamamlandiktan sonra lisans dosyasinin yolu gosterilerek programin lisansi

yapilmis olur.
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GAMS Kurulumu

|r..|u: I,—_‘".;

mn Bl Setup - GAMS 23.5.1 —

Completing the GAMS 23.5.1 Setup
Wizard

Completing the GAMS 23.5.1 Setup
Wizard

Setup has finished installing GAMS 23.5.1 on your computer. The
application may be launched by selecting the installed icons.

X

Setup has finished installing GAMS 23.5.1 on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

Launch GAMS IDE

o License file copied to GAMS system directory

Tamam

Burada gosterilen “Licence file copied to GAMS directory” mesaji, lisans dosyanizin basarili bir sekilde yerlestirildigini ifade
etmektedir. Finish’e tiklayarak kurulumu bitirebilirsiniz.
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GAMS Kurulumu

5 gamside: CA\Users\lbrahim KucukkocyDocumentsigamsdiryprojdirn\gmsproj.gpr — O =
File Edit Search Windows Utilities Model Libraries Help

=| 2] 2| > [~ | =l o] &|n]l = i

Artik GAMS, ilk modeli
olusturmak utzere kullanima hazir
hale gelmistir.

GAMS |

Modeling for the Real World
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GAMS Kurulumu

E.ﬂ gamside: CA\Users\Ibrahim Kucukkoc\Documentsigamsdir\projdir\gmsproj.gpr XK
File Edit Search Windows Utilities Model Libraries Help
L 7
=

EI EI E’ il ill =] DE Help Topics
GAMS Users Guide

Solver Manual
Expanded GAMS Guide (McCarl)

docs

=m About

GAMS

Integrated Development Environment

lEAMSIDE build ;mm /18435

Module GAMS Base Module

Lic date Jul 4,2010

Build 23.5.1'WIN 18471.18495 /58 x86/M¢

B2 Copy to ClipBoard |

Current license file

-y = ettt e
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Lisansinizin yapildigindan emin
olmak icin, “HELP” mendisiinden,
“About” sekmesine tiklanarak
control yapilabilir.

“Current Licence File” alaninda
gosterilen bilgiler, Grinun
lisansinin yapildigini
gostermektedir.

Sayet “Current Licence File” alani
bos ise, Urun lisanslanmamis
demektir.




GAMS Kurulumu

ﬁ gamside: ChUsers\lbrahim Kucukkoc\Documents\gamsdiryprojdir\gmsproj.gpr — O X
File | Edit Search Windows Utilities ModelLibraries Help

New Ctri+N
Open Ctrl+O
Open in Editor

Open in project directory

Recpen Alt+R
Open in New Window Shift+Ctrl+ O

View in Explorer

Model Library b

Project b
Run F9
Compile Shift+F9
Save Ctrl+S

Save in Unix format
Save as
Save All Shift+Ctrl+S

Modeling for the Real World

Close
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Uriintintizt kurarken lisanslamayi
unuttuysaniz veya baska bir
teknik sebeple lisanslanma
basarisiz olduysa,

“FILE” menusunden “Options”
yolunu izleyerek yeniden lisans
dosyanizi tanitabilirsiniz.




GAMS Kurulumu

E gamside: C\Users\Ibrahim Kucukkoc\Documents\gamsdir\projdirgmsproj.gpr

File Edit Search Windows Utilities Model Libraries Help

Bf B % ¥ | ¥ [T bede = B

GAMS |

Bu alana tiklayarak lisans
dosyasinin yolunu
_— gosterebilirsiniz.

¥ Use alternate license file

License file
[C:\Users\ik\Sthwa:e\Gm{S_zs.5.l_with_license {Criginal) | |

mm CAMS License File

>
Konum: | | | GAMS_23.5.1_with_license (Origina) ~| e@eckEr
% Ad a Degistirme tarihi  Tar
. Er gamslice 18.08.2010 07:.08 Metin Bels
Hizh erigim e s -
gamslice_aix 19.08.2010 03:36 Metin Beli
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GAMS Nedir?

GAMS (The General Algebraic Modeling System) matematiksel proglamlama ve
optimizasyon icin tasarlanan yuksek seviyeli bir dildir.

Dogrusal, Dogrusal Olmayan, Karma Tamsayili optimizasyon problemleri modellenebilir.

Blyuk, karmasik problemler modellenehbilir.
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GAMS — Ornek 1

Urtin 1 ve Uriin 2 olmak tzere 2 farkli Griin imal eden bir firmanin asagidaki dogrusal
programlama modelini ele aldigimizi varsayalim.

Max Z= 4x, + 5 X,

X, +X, <60 (I.Numaral kisit)
X, -2x%X, <40 (Il. Numaral kisit)
X, - X, 20 (lll. Numaral kisit)

X, <20  (IV. Numarali kisit)

EMM3208 Optimizasyon Teknikleri — Yrd. Dog. Dr. ibrahim Kiigiikkog




GAMS — Ornek 1

Bu modeli GAMS ile modelleyebilmek icin 6nce degiskenlerimizi tanimlamaliyiz.

File Edit 5earch Windows Utilities Model Libraries Help

| B % ¥ | % =l | 8|5

am C:\Users\Ibrahim Kucukkoc\Documents\gamsdir\projdir\Untitled_3.gms
| Untited_3.gms

Ea.I:."i.a.]:A»LE&
1

-

Z7
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GAMS — Ornek 1

Tanimladigimiz x; ve x, degiskenlerinin pozitif olmasi gereklidir.

File Edit 5earch Windows Utilities Model Libranies Help
IERIRARA| X @ @l

am C:\Users\Ibrahim Kucukkoc\Documents\gamsdir\projdir\Untitled_3.gms
| Untited_3.gms

sitive wvariables
1l
2
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GAMS — Ornek 1

File Edit Search Windows Utilities Model Libraries Help

: =| & AR Al =l (a) [
Daha sonra amac fonksiyonu ve kisitlari | .I %él | “l | él .'l
tanimlariz. mm C:\Users\Ibrahim Kucukkoc\Documents\gamsdir\projdir\Untitled_3.gms

. . Untitled_3.gms
Gams kullanirken dikkat etmemiz :

v . variables

gereken husus kullanacagimiz tim 1
denklem ve esitsizlikleri onceden =

Zr
tanimlamamiz gerektigidir.
positive variables
rdl
x2;

equations
amac
kisicl
kisitZ
kisit3
kisit4;
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GAMS — Ornek 1

Denklem ve esitsizlikleri tanimladiktan sonra | fle Edit Search Windows Utilities Modellibraries Help
amac fonksiyonumuzu ve esitsizliklerimizi =IEIRARARY =l @) @] m| [
yazmaya baslayabiliriz.

mm C:\Users\Ibrahim Kucukkoc\Documents\gamsdir\projdir\Untitled_3.gms

GAMS’de iliskisel operatorler asagidaki Untitled_3.gms
sekilde tanimlanur. equations
amac
— |g;|n — e = kisitl
kisitcZ
< icin =1= kisit3
o kisit4;
2 Igln - g — amac. . z=e=4*x1+S5*%x2;

kizitl.. x14+x2 =1= §&0;
kisit2.. x1-2*x2 =1= 40;
kisit3.. xl-x2 =g= 0;
kizitcd.. x2 =1l= 20;
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GAMS — Ornek 1

Modelimizi GAMS’de tanimladiktan sonra
modelin ¢cozumu icin gerekli komutlari
vermemiz gereklidir.

Bunun icin oncelikle modelimize bir
isim vermeliyiz.

Ornegimizin adi “ornek1” olursa
yandaki gibi modelimizin olusturulmasi
saglanabilir.

model ornek1/all/

Yrd. Dog. Dr. ibrahim Kiiglikkog

File Edit Search Windows Utilities

Model Libraries Help

& @) g ¥ [ W]

=l | @[

== C:\Users\lbrahim Kucukkoc\Documents\gamsdir\projdir\Untitled_3.gms

IUnmhd_igms

equations
amac
kisitl
kisitcl
kisit3
kisit4;

amac. . z=e=4*x1+5%x2;
kisitl.. x1l+xZ =1= &0;
kisitZ2.. #1-2*x2 =1= 40;
kisit3.. xl-xZ =g= 0;
kisit4.. x2 =1= 20;

model ornekl/all/




GAMS — Ornek 1

® Bu komut gereksiz gibi goziikse de aslinda ileri seviyede, bir GAMS modeli
ustinden bir cok model calistirmak isteyen kullanicilar icin cok kullanishdir.

@ “/all/” ifadesindeki “/” isareti ile sinirlandirilan alana, modele dahil edilmesi
istenen denklem ve kisitlar yazilarak model sinirlandirilabilir.

@ Bu 6zellik, ayni zamanda her fonksiyonun 6nce neden tanimlanmasi
gerektigini aciklamaktadir.

I”

@® Biz modelimizde tim kisitlari kullanmak istedigimiz icin “al
komutunu kullanacagiz.

(tdmu)

Yrd. Dog. Dr. ibrahim Kiiglikkog




GAMS — Ornek 1

@ Son Olarak modell gozmek Igin Hsolve” komutu E“E Edit §earch ﬂindows Qtilities Model Libraries ﬂdp

cagrilir. EHIRANIRA! =l @ @
® Bu komutun yapisi asagida verilen yapiya uygun | 2 ciUsers\Ibrahim Kucukkoc\Documents\gamsdir\projdin\Untitled_3.gms
olarak olusturulmalidir. [ Untitled_3.gms
equations
1. “Solve” komutu e
. . . kisitl
2. Cozulmek istenen modelin adi kisit2
ki=zit3
3. “using” komutu, bu komut kullanmak kisitd;
istedigimiz yontemi secim sansi sunar. amac. .  peemdrxliSixn:

kisitl.. x1l4x2 =1= &0;
kisitZ2.. x1-2*x2 =1= 40;
kisit3.. x1l-x2 =g= 0;
ki=zitd.,. x2 =1l= 20;

model ornekl/all/

solve ornekl using lp maximizing z;
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GAMS — Ornek 1

4. Cozum yontemi; cozim yonteminin model yapisina uygun secilmesi gerekmektedir.
GAMS icinde bulunan bazi yontemler sunlardir.

“Ip” dogrusal programlama

“nlp” dogrusal olmayan programlama

“mip” tamsayili programlama

“rmip” genisletilmis tamsayili programlama

“minlp” tamsayil, dogrusal olmayan programlama

“rminlp” genisletilmis tamsayili, dogrusal olmayan programlama
“mpec” denge kisith matematiksel modeller

“cns” kisitlanmis nonlinear sistemler

Yrd. Dog. Dr. ibrahim Kiiglikkog




GAMS — Ornek 1

5. Amaciniza gére “minimizing” veya
“maximizing” komutu

6. Optimize edilmek istenen degiskenin adi
(bu 6rnekte “z”)

Yrd. Dog. Dr. ibrahim Kiigiikkog

W20rnekl.gms

Kodun Tamamu:

variables
x1

X2

Z

positive variables
x1
X2;

equations

amac

kisitl

kisit2

kisit3

kisit4;

amac.. z=e=4*x1+5*x2;
kisitl.. x1+x2 =l= 60;
kisit2.. x1-2*x2 =I= 40;

kisit3.. x1-x2 =g=0;
kisit4.. x2 =l= 20;

model ornek1/all/

solve ornekl using lp maximizing z;




_E’E_ gamside: C\Users\Ibrahim Kucukkoc\Documents\gamsdir\projdir\gmsproj.gpr

File Edit Search Windows Utilities Model Libraries Help

EEAIEY,

3 ] sfa]]

W10mek1.gms | Unitled_3.gms | Untiled_d.gms | Untited_d.st| Unitled_5.st | [w1Omeki st

(=8 How =

re

22 No active process

untiled_4 | untitled_5 wlomeki

HODE
TYPE

*##&x%* SOLVER STATUS
Axax*x MODEL STATUS
*#&x* QBJECTIVE VALUE

RESOURCE USAGE, LIMIT

L ornekl
LP
SOLVER CPLEX

SOLVE

1l Normal Completion
1 Cptimal

ITERATICN CCUNT, LIMIT

IBM ILOG

CPLEX

Jul 4,

Cplex 12.2.0.0, GAMS Link 34

OBJECTIVE
DIRECTICH
FRCM LINE

2€60.0000

0.003

SUMMARY

MAXTMIZE

25

1000.000

1 2000000000

LP status(l): cptimal
Cptimal solution found.
Objective 260.000000
LCWER LEVEL
—-——-— EQU amac . .
-—-- EQU kisitl -INF €0.000
—-——— EQU kisitZ2 -INF .
—-=—-- EQU kisit3 . 20.000
———— EQU kisit4 -INF 20.000
LCWER LEVEL
———— VAR x1 . 40.000
-——— VAR x2 . 20.000
-——— VAR z -INF Z2€0.000

&= C:\Users\Ibrahim Kucukkoc\Documents\gamsdir\projdir\W10mek1.Ist

Compilation
Equation Listing SOLVE ornek1 Using L

+- Equation
Column Listing SOLVE ornek1 Using L

+- Column
Model Statistics SOLVE ornek1 Using LF
Solution Report  SOLVE ornek1 Using LI

*#- SolEQU

SolVAR

< > |«

<

UFPPER

€0.000

40,000
+INF

20.000

UFPPER

+INF
+INF
+INF

2010 23.5.1 WIN 18414.18495 V58 x86/M5 Windows

MARGINAL
1,000
4.000
1.000

MARGINAL

<

IBM
Cplex 1

1

5 rows

ILOG CFLEX

e ]
-

Iteration

I

LP status(l):

Jul

--— WlOrnekl.gms (25) 3 Mb
3 columns 10 non-zZeroes
--— Executing CPLEX: elapsed 0:00:00.077

0.0, GAMS Link 34

Reading data...
Starting Cplex...
Tried aggregator 1 time.
LP Presolve eliminated 2

Reduced LP has 3 rows, 2 columns, and € nonzeros.
Presolve time =

Dual Cbjective

rows and 1 columns.

0.00 sec.

0.000000

optimal

Cptimal solution found.
Cbhjective :

2€0.000000

--— Restarting execution

=== WlOrnekl.gms(25) 0 Mb

--- Reading solution for model ornekl
**% Status: Normal completion

-== Job W1lOrnekl.gms Stop 02/07/18 19:07:42 elapsed 0:00:C,

In Variable

x1

4, 2010 23.5.1 WIN 18414.18455 V58 >

>

Close

Open Log

I Summary only ¥ Update




Ornek 2

ABC firmasi, standart ve luks bilgisayar olarak adlandirdigi iki tip bilgisayar tretmektedir.

Standart bilgisayarlar icin normal kapasiteli, lUks bilgisayarlar icinse yiksek kapasiteli sabit disk (SD)

kullanilmaktadir. Ayrica standart bilgisayarlarda bir adet, liks bilgisayarlarda iki adet RAM vardir.
Firma, standart bilgisayar basina $30, ltks bilgisayar basina $50 kar etmektedir.

Bir ayda en cok 60 adet normal kapasiteli SD, 50 adet yuksek kapasiteli SD ve 120 adet RAM

kullanilabilmektedir.

Firma, stok degerlerini asmayacak sekilde iki tip bilgisayardan ayda kacar adet Gretmesi durumunda

kar maksimize edilecektir?
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Firmanin aylik standart bilgisayar Gretim miktari Xs, aylik lUks bilgisayar Gretimi Xl ile gdsterilirse; amacg kari
maksimize etmek oldugundan amacg fonksiyonu:

n |[variables
Max: 30Xs + 50X1 £ |xs, x1
o |27
Kisitlar: E
< |positive variables
Xs < 60 @ |xs, x1;
=
Xl < 50 egnations
amac
Xs+2X1 <120 Kkisitl
kisitZ
Xs, Xl >0 kisit3
amac. . z =e= 30*xs+50*x1;

kisgitl.. x=2 =1= g0Q;
kizitZ2.. x1 =1= 50;
kisit3.. x8 + 2%x]l =1= 120;

model ornek3 /all/:;
Yrd. Dog. Dr. ibrahim Kiigiikkog solve ornek3 using lp maximis ing




SOLVE SUMMARY

MODEL  ornek3 OBJECTIVE z
TYPE LP DIRECTION MAXIMIZE
Reading data... SCLVER CPLEX FROM LINE 21
Starting Cplex...
Tried aggregator 1 time. xxx* SOLVER STATUS 1 Normal Completion
LP Presolve eliminated 3 rows and 1 columns. xx%% MODEL STATUS 1 Optimal
Reduced LP has 1 rows, 2 columns, and 2 nonzeros. \xh% OBIECTIVE VALUE 3300.0000
Presolve time = 0.00 sec.
Iteration Dual Objective In Variable RESOURCE USAGE, LIMIT 0.035 1000.000
1 3300 . 000000 <1 ITERATION COUNT, LIMIT 1 2000000000

LP status(l): optimal .
LP status(l): optimal

; ; timal luti £ d.
Cptimal solution found. gi':::ivza-u ron G;:GG 000000
Chjective @ 3300.000000 J ’ ’
LOWER LEVEL UPPER MARGINAL
—=== EQU amac . . . 1,000
-——— EQU kisitl =-INF €0 .000 60 .000 5.000
———— EQU kisitl =INF 30,000 50.000 .
==== EQU kisit3 =INF 120.000 120 .000 25,000
LCOWER LEVEL UPPER MARGINAL

—-——= VAR x5 . &0.000 +INF
Yrd. Dog. Dr. ibrahim Kiiglikkog . 30.000 +INF
-INF 3300.000 +INF




Odev 1

Asagidaki problemi GAMS ile ¢ézunuz.
max P = 20x, + 10x, + 15x3

Subject to
3x; + 2x,+ 5x; <=55
2X;+ X, + X3  <=26
X;+X,+3%x3 <=30
5x,+ 2x,+ 4x; <=57
X1, X5, X3 >=0
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Bir GAMS Modelinin Temel Bilesenleri

Inputs: Outputs:

® Sets e Fcho Print

Declaration e Reference Maps

Assignment of members

e Equation Listings
e Data (Parameters, Tables, Scalars) e Status Reports
Declaration
e Results

Assignment of values

e Variables
Declaration
Assignment of type

[ ]

Assignment of bounds and/or initial values (optional)

e Equations
Declaration
Definition

Model and Selve statements

L]

Display statement (optional)
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Sirt Cantasi (Knapsack) Problemi Ornegi

Sirt cantasi (knapsack) problemi, sinirli olarak verilen kapasite kisitini saglarken faydayi
maksimize etmeye calisma problemidir.

n: esya sayist (i = 1,2,..,n)
we;: 1 esyasinin agirligt (kg)
v;: i esyastmn faydast ($)

0 W: Cantanin kapasitesi (kg)
- \ Qw X;:1,e8er i esyast alinmissa; 0, alinmamissa

mavai*Xi, i=1,2,..,n

i

Kapasite Kistitt: z we; * X; < W
i

Isaret Kisitu: X; €{0,1}
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set
i esya numarasi /1*5/

y ’

W3Kn.k.gms

+ 1 esya numarasi /1,2,3,4,5/ variables
X (i) karar degiskeni
parameters Z ama¢ fonk
we (i) esya agirlidi ;
fl 12
2 1 binary variables
32 X (1)
q4 1 ;
5 4/
eguations
v (i) esyanin dederi AR
/1 4 kisitl
3 2
21 amac.. Z =e= sum(i, wv(i)*X (1))}~
5 10/ kisitl.. sum(i, we(i)*X (1)) =1= W:

.

rudel knapsack /z2ll/:
s

_ _ olve knapsack using mip maximizing Z:
scalar W canta kapasitesi /15/;
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Sum kullanmadan yapilmak istenirse, amac fonksiyonu ve kisit asagidaki sekilde de
tanimlanabilir:

lequations
amac
kisitcl

-
[

amac.. Z =e= v("1")AX ("1 )+V("2")AX (2" ) +V("3")AX ("3 )+V("4") AKX ("4 ) +V ("5")AX('5]') ;
kisitl.. we("1")*X("1")+we ("2")*X('2")+we ("3")*X ("3 ) +we ("4") *X ("4 ) +we ("S")*X('E') =1= W:

model knapsack /fall/:
solve knapsack using mip maximizing Z:
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SOLVE SUMMARY

MODEL knapsack CBJECTIVE Z
TYPE MIP DIRECTION MAXIMIZE
SCLVEE CPLEX FRECHM LINE 4Z2 l
Aaxs SQOLVER STATUS 1l Hormal Completion LOWER LEVEL UPPER MARGINAL
#&x&% MODEL STATUS 1l Oprtimal
sxax* OBJECTIVE VALUE 15.0000 -—-—= EQU amac A . . 1.000
=== EQU kisitl -INF 8.000 15.000
RESCURCE USAGE, LIMIT 0.056 1000.000 .. )
-=—== VAR X karar degiskeni
ITERATION COUNT, LIMIT 1 2000000000 2
| LOWER LEVEL UPPER MARGINAL
0 oc Ve e 1 . 1.000 4.000
Gorulecegi Uzere X2, X3, X4 ve X5 karar - 1.000] 1.000  2.000
degiskenleri 1 degerini almislardir. 2 1:000)  2.000  2.000
4 1.000 1.000 1.000
. 5 1.000 1.000 10.000
Bu durumda amacg fonksiyonu
degeri $15 olmustur. LOWER  |LEVEL | UPPER  MARGINAL
v %) ’
Canta aglrllgl da 8 kg dir. ——-- VAR Z -INF 15.000 +INF

Z amac fonk
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Butce Kisitl Proje Secimi

Bir sirket gelecek yil icin sekiz olasi proje yatirimini degerlendirmektedir. Her bir projenin
beklenen getirisi ve her bir proje icin yapilmasi gereken baslangic yatirrmi tabloda verilmistir.
Bitceyi ($1.5 milyon) asmayarak kari maksimize edecek sekilde hangi projelerin yatirima
dahil edilmesi gerektigine karar veriniz.

Proje No Beklenen Baslangic
Getiri Yatirimi
1 $500.000 $425.000
2 $750.000 $450.000
3 $1.000.000 $550.000
4 $600.000 $300.000
5 $500.000 $150.000
6 $500.000 $250.000
7 $450.000 $350.000
8 $500.000 $325.000
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n +Biit¢e Kisitli Proje Se¢imi
=
oo
sets
6 i yatirim numarasi /1*8/
(© H l
= scalar B biitce /1500/;
; parameters
g{i) beklenen getiri variable
/1 500 ®x (i) eger i projesine yatirim vapilmigsa 1 degilse 0O
2 750 z amag fonk degeri
3 1000 :
4 €00
5 500 binary variable
& 500 %x (i)
7 450 .
8 500/
equations
v(i) baslangi¢ yatirimi
/1 425 EFEF ..
- 450 kisit blitge yatirimi
3 550 ¢
4 300
5 150 amac.,. z=e=sum (i, x(1i)*(g(i)-v(i))):
6 250 kisit.. sum(i, x(i)*vy(i)) =1= B:
T 350
g8 325/ model butce /fall/:;
: solve butce using mip maximizing z;




SOLVE SUMMARTY

MCDEL butce CBJECTIVE =

TYPE MIP DIRECTION MANIMIZE

SOLVER CPLEX FROM LINE 49
#=x&&% SOLVER STATUS 1l Normal Completion
#axa MODEL STATUS 8 Integer Solution
#xx& QRJECTIVE VALUE 1400.0000
MIP Solution: 1400.000000 {1 iterations, 0 nodes) LOWER LEVEL UPPER MARGINAL
Final Solve: 1400 .000000 (0 iceracions)

--—-— EQU amac 5 . 5 1.000

Eest possikble: 1516.666667 -=== EQU kisit -INF 1450.000 1500.000 g
Absolute gap: 116.666667
Relative gap: 0.083333 kisit bltge yatirimi

---— VAR X eger i projesine yatirim yapilmissa 1 degilse O

LOWER LEVEL UPPER MARGINAL

2 % . . 1.000 75.000

2 . 1.000 1.000 300.000

3 . 1.000 1.000 450.000

4 . 1.000 1.000 300.000

5 . 1.000 1.000 350.000

6 . . 1.000 250.000

: 7 1.000 100.000
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W4Yatirim2.gms

Probleme asagidaki gibi yeni bir kisit daha ekleyelim:
- ilk dért projeye yapilabilecek yatirim tutari S1milyon’u asamaz.

i yatiraim numarasi /1*8/;

parameters
g(i) beklenen getiri ($X)

/1 500
750
1000
€00
S00
500
450
500/

W < on > W

425
450
550
300
150
250
350
325/

/1

MW <) ,m 0 b W D

e

ABiit¢e Kisitli Proje Ss¢imi
*Yeni Kisit: Ilk dort projeys
sets

v(i) baslangi¢ yatirimi ($K)

tutari 1000 ($K)'1i gegsmez!

he
]
o]
=
[
]
0
Wy
-
bt
]
ot
'
H
&1
H

scalar B biitge ($K) /1500/:
scalar V ilk dort proje i¢in biitge /1000/;

variable
x(i) eger i projesine yatirim yapilmissa 1 degilse O
z ama¢ fonk degeri

-
L

binary variable
®(1i)

-
£

equations

amac

kisit toplam biitge kisita

kisitZ ilk dort proje igin biutge kisita

"
r

amac.. z=e=sum(i, x(i)*(g(i)-y(i))):
kisit.. sum(i, x(i)*y(i)) =1= B;

Akisitl. . H{"1")Av("1")+ x(TEDT) Ay ("2 )+ {"I") Ay ("3 )+ {4 ) Ay (T4")
kisitl.. sum(i${ord(i)<=4), x(i)*y(i)) =1= V;

=l=

V;

model butce /all/;
solve butce using mip maximizing z;




SOLVE SUMMARY

. 000 100.000
. 000 175.000

MODEL butce OBJECTIVE =
TYPE MIP DIRECTION MAXIMIZE
SOLVER CPLEX FRCHM LINE 52
LOWER LEVEL UPFER MARGINAT
Aans SOLVER STATUS 1l Hormal Completion
wxxx MODEL STATUS g Integer Solution ———= EQU amac . . . 1.000
*#*% OBJECTIVE VALUE 1350.0000 ~—-- EQU kisit -INF  1250.000 1500.000
———= EQU EkisitZ -INF 850.000 1000.000
MIP Solution: 1350.000000 2 icerations, 0 nodes)
Final Solve: 1350.000000 (0 iterations) kisit toplam bitge kisata
kisit2l ilk dbrt proje icin blitge kisaita
Best possible: 1484.615385
Absolute gap: 134.615385 -——- VAR x efer i projesine yatirim yapilmissa 1 degilse 0
Belative gap: 0.099715
LOWER LEVEL UPFER MARGINAL
1 1.000 75.000
2 . 1.000 300.000
3 1.000 1.000 450.000
4 1.000 1.000 300.000
5 1.000 1.000 350.000
5] 1.000 1.000 250.000
7 1
8 1
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Ahsap Uretim Problemi

Dort tip ahsap panelin (A, B, C, D) uretildigi bir sistemi ele alalim. Her ahsap panel, cam ve
mese talaslarinin farkli miktarlarda karistirilip yapistirilmasi ve preslenmesi sonucu
olusmaktadir.

Asagidaki tablo, degisik panel tipleriicin bir palet panel Gretiminde kullanilmasi gereken
kaynak miktarlarini gostermektedir.

50 50 100 50
5 15 10 5
500 400 300 200
500 750 250 500
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Eldeki (mevcut) kaynak miktarlari su sekildedir:
5800 litre yapistirici (Y)
730 saat sikistirma kapasitesi (S)
29200 kg cam talasi (C)
60500 kg mese talasi (M)

Her bir palet A, B, C ve D paneli sirasiyla $450, $1150, $800 ve $400 dolara satilmaktadir.

Firma karini maksimize etmek icin her bir panel tipinden kac¢ palet tretmelidir?

Yrd. Dog. Dr. ibrahim Kiiglikkog




Oncelikle problem matematiksel model olarak ifade edilmelidir.

Karar degiskenleri A, B, C ve D modellerinin Gretim miktarlaridir.

Bunlar sirasiyla X, X,, X5 ve X, olarak dustinulirse amag fonksiyonu asagidaki sekilde
yazilabilir:

Max Z = 450X, + 1150X, + 800X, + 400X,
Kaynak kullanimlarina iliskin kisitlar asagidaki sekilde ifade edilebilir:

50X; + 50X, + 100X; + 50X, < 5800 (yapistirici)
5X; + 15X, + 10X; + 5X, < 730 (sikigtirma)

500 X, + 400X, + 300 X; + 200X, < 29200 (¢gam)
500X, + 750X, + 250X; + 500 X, < 60500 (mege)

Herhangi bir panelin tretim miktari 0O'dan kiicik olamayacagi icin:
X, X, X3,X, =20
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= |
il
<

LN

=

Hariables
&1, ®xZ, x3, x4

positive wvarilables
&1, xZ, 3, x49;

egquations

amac

!kiﬂitl

kisitl

kisit3

kisit4

anc.. z == 450*x1+1150*x2+800*x3+400*x4;

kizitl.. S0*xl + 50%xZ + 100*x3 + 50#%x4 =]1= 5800;
kisitZ.. S5*x]l + 15*x2 + 1l0*x3 + S5*x4 =1= 730;
kisit3.. 500*x1l + 400*x2 + 300*x3 + Z00*x4 =1= 28200;
kisit4.. S500*x1l + 750*xZ + 250#%x3 + 500*x4 =1= €0500;

model ornek3 /fall/:

Fclve ornek3 using lp maximizing z;
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SOLVE SUMMARY

MODEL ornek3 OBJECTIVE =z
TYPE LP DIRECTICH MAXTIMIZE
SOLVER CPLEX FROM LINE Z3
#xxw| SOLVER STATUS 1l Normal Completion
Aaas | MODEIL STATUS 1l Cptimal 3 l
xxx%| OBJECTIVE VALUE 58800.0000 LE status(l): oprimal
Cptimal solution found.
Chjective : 58800.000000
RESQURCE USAGE, LIMIT 0.005 1000.000
ITERATICN CCOUNT, LIMIT 4 2000000000
LOWER LEVEL UPFER MARGINAT
-——— EQU amac . . . 1.000
———= EQU ki=itl -INF 5800.000 58200.000 0.429
-——= EQU kisitZ2 -INF 730.000 730.000 T71.429
——== EQU ki=it3 =INF Z2Z8Z00.000 Z8Z00.000 0.143
-——= EQU kisit4 =INF 3Z2500.000 €0500.000
LOWER LEVEL UPPER MARGINATL
—-——= VAR x1 . Z23.000 +INF
-——- VAR x2 . 15.000 +INF
-——— VAR x3 . 35.000 +INF .
---- VAR x4 . . +INF -7.143
-———= VAR = -INF | SEE0Q0.000 +INF
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Modeli bu sekilde acik olarak yazmak dogru olmasina ragmen, bu yaklasim kullanildiginda
blyuk kapsamli modellerin yazilmasinda problemler cikabilir. Bu sebeple yazim usttinde

bazi degisiklikler yapilabilir.

Modelde verilen dort karar degiskeninin ayri ayri tanimlanmasina gerek yoktur. Bunun
verine bir x degiskeni tanimlanip, dort ayri indis atanabilir.

GAMS modellerinde indislerin “set” komutu ile tanimlanabilecegi gosterilmisti.
seti/1,2,3,4/

Bu komut ayni sonucu verecek sekilde asagidaki gibi de yazilabilir:
seti /1*4/

Ayrica parametreler ve scalar degerler de kullanilabilir.
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Bu model kapali formda asagidaki sekilde yazilabilir:

Amac Fonksiyonu:

maxZ = 2 DiX;
= Notasyon:
Kisitlar: I : Urtin kiimesi (A, B, C, D)
p; :Birpaleti Grinu satisindan elde edilecek gelir
ZJ’iXi <Y y; :Birpaleti Gruni igin gerekli yapistirici miktari
i€l s; :Birpaleti Grinu igin gerekli sikistirma kapasitesi kullanim miktari
z s X; <S c; :Bir paleti Grinu icin gerekli gam talasi miktari
i€l m; :Bir palet i Grinu igin gerekli mege talagi miktari
X; :iUrundnden uretilecek miktar (palet)
z Xy = C Y : Mevcut yapistirici kapasitesi
= S :Mevcut sikistirma kapasitesi
z m;X; < M C : Mevcut cam talasi kapasitesi
' M : Mevcut mese talasi kapasitesi
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'sets
i /1*4/f l
n P(i) vapistirici
& |variables / 1 450
Q0 |1y (1) 2 1150
Q ||z; 3 800
. 4 400/
-<% positive variables :
g x(i);
scalars
parameters YK /5800/
v(i) yapistirica SK /730/
/ 1 50 CE /f2oz200/f
2 50 M¥E /Je0500/
3 100 .
4 50/ ’
s (i) wyapistirica -ﬁztlons
/s kisitl
= 15 Kisit2
5 10 Kisit3
45/ kisit4
c(i) vapistirici ’
/S 1 500 - S s s
> 400 amac. . zZ == sum(i, p(i)*x(i)):
3 300 kisitl.. sum(i, v(i)*x(i)) =1l= YK;
4 200/ kisitZ2.. sum(i, s(i)*x(i)) =1= SK:
kisit3.. sum(i, c(i)*x(i)) =1= CK;
In(1) vapagtarica kisit4.. sum(i, m(i)*x(i)) =1= MK:
/ ; igg model ornek3 /all/:
3 250 solve ornek3 using lp maximizing z;
4 500/



SOLVWVE SUMMARTY

MODEL arnek3 OBJECTIVE = LP status(l): optimal
TYPE LP DIRECTICN MAXIMIZE Cptimal solution found.
SOLVEE CPLEX FECH LIME &5 Objective : £5g8800.000000
Aukx SOLVER STATUS 1 Normal Completion
sx%% MODEL STATUS 1 Optimal LOWER LEVEL UPPER MARGINAL
dawx QBJECTIVE VALUE SEBEOOQ.0QOO0
-——— EQU amac . . . 1.000
———— EQU kisitl -INF S800.000 5800.000 0.4249
RESOURCE USAGE, LIMIT 0.003 1000.000 —-——= EQU kisitZ2 =-INF T30.000 T30.000 T71.429
ITERATION COUNT, LIMIT 4 2000000000 ———— EQU kisit3 ~INF 29200.000 29200.000 0.143
-——— EQU kisit4 =INF 32500.000 €0500.000
—-———== VAR %
LOWER LEVEL TUPPER MARGINAT
1 23.000 +INF
2 15,000 +INF
3 39.000 +INF .
4 +INF =-7.143
LOWER LEVEL UPPER MARGINAL
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