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Dersin Adi Course Name
Ayrik Eniyileme Discrete Optimization
Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) | (Local Credits) | (ECTS Credits)
BLG 5XXE i 3 7.5 Y.L.
(Fall) (M.Sc.)

Lisansiistii Program Bilgisayar Mithendiligi

(Graduate Program) (Computer Engineering)

Dersin Tiirii Zorunlu Dersin Dili Ingilizce

(Course Type) (Compulsory) (Course Language) (English)

Dersin Icerigi
(Course Description)

30-60 kelime arasi

Eniyilemeye girig: tanimlar, smiflandirma, “bedava yemek olmaz” teoremi; Matematiksel
modeller; dogrusal programlama modelleri, Ayrik eniyileme modelleri, Ayrik eniyileme
yontemleri: tamamini sayma, gevsetme, dallan ve smirla, yuvarla, dallan ve kes;
Yaklasiklik/rasgelelik iceren yontemler; Sezgisel eniyileme: a¢ gozlii sezgiseller, tepe tirmanma
yontemleri, rasgelelik igeren basit yerel arama yontemleri, “a¢ gozlii-rasgele-adaptif arama
yontemi” (GRASP) algoritmalari, tavlama benzetimi, tabu arama; Cok noktali meta-sezgiseller.

Introduction to optimization: definitions, classification, “no free lunch” theorem; Mathematical
models; Linear programming models, Discrete optimization models, Discrete optimization
methods: total enumeration, relaxation, branch and bound, rounding, branch and cut;
Approximation and randomized algorithms; Heuristic optimization: greedy heuristics,
hillclimbing methods, randomizaed local search heuristics, “greedy randomized adaptive search
procedure” (GRASP) algorithms, simulated annnealing, tabu search; Population based
metaheuristics.

Dersin Amaci

(Course Objectives)

Maddeler halinde 2-5

adet

* Ayrik eniyileme tekniklerinin 6grenilmesi.

* Ayrik eniyileme problemlerinin matematiksel modellerinin kurulmast.

* Verilen bir probleme uygun ayrik eniyileme yaklasiminin belirlenebilmesi.

* Degisik ayrik eniyileme yaklasimlarinin farkli problemlere uygulanabilmesi

» Ayrik eniyileme konusunda arastirma yapma ve arastirmayi sunma becerilerini gelistirmek

* To develop an understanding of discrete optimization approaches

* To develop an understanding of mathematical model building for discrete optimization
problems

* To develop skills for choosing the appropriate discrete optimization approach for a given
problem

* To develop skills for being able to apply different discrete optimization approaches to various
problems

» To develop skills for conducting and presenting research in discrete optimization

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9

* Temel ayrik optimizasyon kavramlari

 Ayrik optimizasyon problemlerinin matematiksel modelleri

* Ayrik optimizasyon yaklasimlari

* Ayrik optimizasyon konusunda arastirma yapabilme ve aragtirmay1 sunma

adet

* An understanding of discrete optimization basics.

* An understanding of mathematical models for discrete optimization problems.
* An understanding of discrete optimization approaches.

* Ability to conduct and present research in discrete optimization




Kaynaklar [1] Rardin, R.L. (1998). Optimization in Operations Research, Prentice Hall.
[2] Hillier, F. S., Lieberman, G. J., (2009). Introduction to Operations Research, 9"
(References) Ed. McGraw Hill.
[3] Hoos, H. H., Stuetzle, T., (2005). Stochastic Local Search — Foundations and
En énemli 5 adedini belirtiniz Applications, Elsevier.
Odevler ve Projeler 3 6dev, 1 donem projesi
(Homework & Projects) 3 homeworks, 1 term project
Laboratuar Uygulamalari Yok.
(Laboratory Work) None.
Bilgisayar Kullanimi Tiim 6devler ve donem projesi bilgisayar kullanilarak yapilacaktir.
(Computer Use) All homeworks and the term project will be implemented using a computer.
Diger Uygulamalar Yok.
(Other Activities) None.
Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Savlan 1 % 30
(Assessment Criteria) (Midterm Exams) (20 %)
Kisa Sinavlar
(Quizzes)
Odevler 3 % 15
(Homework) (25 %)
Projeler
(Projects)
Dénem Odevi/Projesi 1 % 15
(Term Paper/Project) (15 %)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinavi 1 % 40
(Final Exam) (40 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan

1 Eniyilemeye girig: tanimlar, tarihge, siniflandirma, “bedava yemek olmaz” teoremiler, 1

2 Matematik modellerle problem ¢dzme 1,2,4
3 Dogrusal pogramlama 1: dogrusal programlama modelleri; simpleks arama 2,3
4 Dogrusal programlama 2: i¢ nokta yontemleri, dualite 2,3

5 Ayrik eniyileme modelleri 1: sirt gantasi problemi, biitgeleme, kiime paketleme/drtme/bélmeleme, atama ve 2

eslestirme, gezgin satici problemi ve yonlendirme

6 Ayrik eniyileme modelleri 2: tesis yeri belirleme, sebeke tasarimi, islemci siralama 2

7 Ayrik eniyileme yontemleri 1: tamamini sayma, gevsetme 3

8 Ayrik eniyileme yontemleri 2: dallan ve sinirla, yuvarla, dallan ve kes 3

9 Yaklasiklik ve rasgelelik iceren yontemler 3
10 Sezgisel eniyileme: a¢ gozlii sezgiseller, tepe tirmanma yontemleri, tavlama benzetimi, tabu arama 3
11 Sezgisel eniyileme: “a¢ gozlii-rasgele-adaptif arama yontemi” (GRASP) algoritmalari 3
12 Meta-sezgiseller: evrimsel algoritmalar 3
13 Meta-sezgiseller: siirii zekas1 algoritmalari. 3
14 Proje sunumlari 4

COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction to optimization: definitions, history, classification, No Free Lunch theorems 1

2 Problem solving with mathematical models 1,2,4

3 Linear pogramming 1: Linear programming models; simplex search 2,3

4 Linear pogramming 2: Interior point methods; duality 2,3

5 Discrete optimization models 1: Knapsack, Capital Budgeting, Set Packing/Covering/ Partitioning, 2

Assignment and Matching, TSP and Routing

6 Discrete optimization models 2: Facility location, network design, processor scheduling/ sequencing 2

7 Discrete optimization methods 1: Total enumeration, relaxation 3

8 Discrete optimization methods 2: Branch and bound, rounding, branch and cut 3

9 Approximation and randomized algorithms 3

10 Heuristic optimization: greedy heuristics, hillclimbing methods, simulated annnealing, tabu search, 3

11 Heuristic optimization: constructive heuristics for discrete optimization — GRASP 3

12 Metaheuristics — evolutionary algorithms 3

13 Metaheuristics — swarm intelligence algorithms 3

14 Project presentations 4

NOT-1: Ders plani, sadece hafta bazinda islenen ders konularini icermeli, ara ve
kisa sinavlar ders planlarina yazilmamahdar.




Dersin Bilgisayar Miihendisligi Programiyla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ciktilar)

Katk

Seviyesi

1

2

Lisans diizeyi yeterliliklerine dayali olarak, Bilgisayar Miihendisligi alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).

X

ii.

Bilgisayar Mithendisligi alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

X

ii.

Bilgisayar Miihendisligi alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme (beceri).

iv.

Bilgisayar Miihendisligi alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Bilgisayar Miihendisligi alanini ile ilgili karsilasilan sorunlari arastirma yontemlerini kullanarak
¢Oziimleyebilme (beceri).

vi.

Bilgisayar Miihendisligi alani ile ilgili uzmanlik gerektiren bir ¢alismay1 bagimsiz olarak
yiiriitebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

vii.

Bilgisayar Mithendisligi alani ile ilgili uygulamalarda karsilagilan ve dngdriilemeyen karmagsik
sorunlarin ¢6ziimi i¢in yeni stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢6ziim
iiretebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilgisayar Mithendisligi alani ile ilgili sorunlarin ¢dziimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

ix.

Bilgisayar Miihendisligi alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklasimla degerlendirebilme ve dgrenmesini yonlendirebilme (Ogrenme Yetkinligi).

Bilgisayar Mithendisligi alanindaki giincel gelismeleri ve kendi ¢aligmalarini, nicel ve nitel veriler
ile destekleyerek, alanindaki ve alan disindaki gruplara, yazili, sozlii ve gorsel olarak sistemli
bicimde Tiirk¢e ve/veya Ingilizce olarak aktarabilme (Iletisim ve Sosyal Yetkinlik).

xi.

Sosyal iligkileri ve bu iliskileri yonlendiren normlari elestirel bir bakis acisi ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gecebilme (iletisim ve Sosyal
Yetkinlik).

xii.

Bilgisayar Miihendisligi alaninin gerektirdigi diizeyde bilgisayar yazilimu ile birlikte bilisim ve
iletisim teknolojilerini ileri diizeyde kullanabilme (fletisim ve Sosyal Yetkinlik).

xiii.

Bilgisayar Mithendisligi alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi agsamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme
ve bu degerleri dgretebilme (Alana Ozgii Yetkinlik).

xiv.

Bilgisayar Miihendisligi alani ile ilgili konularda strateji, politika ve uygulama planlar1
gelistirebilme ve elde edilen sonuglari, kalite siiregleri ¢ercevesinde degerlendirebilme (Alana
Ozgii Yetkinlik).

XV.

Bilgisayar Miihendisligi alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinlerarasi calismalarda kullanabilme (Alana Ozgii Yetkinlik).

XVi.

Tezli programlarda, kendi calismalarini, Bilgisayar Miihendisligi alanindaki uluslararasi
platformlarda, yazili, sozlii ve/veya gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computer Engineering Program

Program Outcomes

Level of
Contribution

1

2

3

Developing and intensifying knowledge in Computer Engineering area, based upon the
competency in the undergraduate level (sufficient knowledge) (knowledge).

X

ii.

Grasping the inter-disciplinary interaction related to Computer Engineering area (knowledge).

X

ii.

The ability to use the expert-level theoretical and practical knowledge acquired in Computer
Engineering area (skill).

iv.

Interpreting and forming new types of knowledge by combining the knowledge from Computer
Engineering area and the knowledge from various other disciplines (skill).

Solving the problems faced in Computer Engineering area by making use of the research
methods (skill).

vi.

The ability to carry out a specialistic study related to Computer Engineering area independently
(Competence to work independently and take responsibility).

vii.

Developing new strategic approaches to solve the unforeseen and complex problems
arising in the practical processes of Computer Engineering area and coming up with solutions
while taking responsibility (Competence to work independently and take responsibility).

viii.

Fulfilling the leader role in the environments where solutions are sought for the problems
related to Computer Engineering area (Competence to work independently and take
responsibility)

ix.

Assessing the specialistic knowledge and skill gained through the study with a critical view and
directing one’s own learning process (Learning Competence).

Systematically transferring the current developments in Computer Engineering area and one’s
own work to other groups in and out of Computer Engineering area; in written, oral and visual
forms in turkish and/or english (Communication and Social Competency).

xi.

Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to take action to change these when necessary. (Communication
and Social Competency).

xii.

Using the computer software together with the information and communication technologies
efficiently and according to the needs of Computer Engineering area (Communication and
Social Competency).

xiii.

Paying regard to social, scientific, cultural and ethical values while collecting,
interpreting, practicing and announcing processes of Computer Engineering area related data
and the ability to teach these values to others (Area Specific Competency).

xiv.

Developing strategy, policy and application plans concerning the subjects related to Computer
Engineering area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

XV.

Using the knowledge and the skills for problem solving and/or application (which are
processed within the area) in inter-disciplinary studies (Area Specific Competency).

Xvi.

In the programs with thesis, the ability to present one’s own work within the international
Computer Engineering environments orally, visually and in written forms (Area Specific
Competency).

1: Little, 2. Partial, 3. Full

NOT-2: Ders ile ilgisi olmayan c¢iktilarin bos birakilmasi gerekmektedir.

A. Sima Uyar, Aysegiil Yayimh 05.01.2012

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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