2023 - 2024 / YZM506 - Optimization / Optimization

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Optimization / Optimization

Ders Kodu / Course Code

YZM506

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Master with Thesis / Master with Thesis

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

YOK

NONE

Amaci / Purpose

Bu dersin amaci, 6grencilere optimizasyonun temel kavramlarini ve yontemlerini 6gretmek,
matematiksel optimizasyon modelleri, lineer programlama, tamsayili programlama gibi
konulara odaklanmak, farkli optimizasyon tekniklerini kesfetmek, kisitlarla optimizasyon,
yapay zeka ve optimizasyon, ¢ok kriterli optimizasyon gibi ileri dizey konularn ele almak,
optimizasyon alanindaki gelecek trendlerini ve uygulamalarini incelemektir.

The aim of this course is to teach students the basic concepts and methods of
optimization, focus on topics such as mathematical optimization models, linear
programming, integer programming, explore different optimization techniques, address
advanced topics such as optimization with constraints, artificial intelligence and
optimization, multi-criteria optimization, and examine future trends and applications in
the field of optimization.

igerigi / Content

Bu dersin amaci, 6grencilere optimizasyonun temel kavramlarini ve yontemlerini 6gretmek,
matematiksel optimizasyon modelleri, lineer programlama, tamsayili programlama gibi
konulara odaklanmak, farkli optimizasyon tekniklerini kesfetmek, kisitlarla optimizasyon,
yapay zeka ve optimizasyon, ¢ok kriterli optimizasyon gibi ileri dizey konular ele almak,
optimizasyon alanindaki gelecek trendlerini ve uygulamalarini incelemektir.

The aim of this course is to teach students the basic concepts and methods of
optimization, focus on topics such as mathematical optimization models, linear
programming, integer programming, explore different optimization techniques, address
advanced topics such as optimization with constraints, artificial intelligence and
optimization, multi-criteria optimization, and examine future trends and applications in
the field of optimization.

Onerilen Diger Hususlar /
Recommended Other
Considerations

YOK

NONE

Staj Durumu / Internship Status




Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

"Optimization Models" - Giuseppe C. Calafiore, Laurent El Ghaoui

"Introduction to Linear Optimization" - Dimitris Bertsimas, John N. Tsitsiklis

"Genetic Algorithms in Search, Optimization, and Machine Learning" - David E. Goldberg
"Convex Optimization" - Stephen Boyd, Lieven Vandenberghe

"Multi-Objective Optimization Using Evolutionary Algorithms" - Kalyanmoy Deb

"Optimization Models" - Giuseppe C. Calafiore, Laurent El Ghaoui
"Introduction to Linear Optimization" - Dimitris Bertsimas, John N. Tsitsiklis

"Genetic Algorithms in Search, Optimization, and Machine Learning" - David E.
Goldberg

"Convex Optimization" - Stephen Boyd, Lieven Vandenberghe

"Multi-Objective Optimization Using Evolutionary Algorithms" - Kalyanmoy Deb

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Optimizasyon kavramlarini ve temel prensiplerini anlama becerisi gelistirmek. Developing the ability to understand the concepts and fundamental principles of optimization.
2 Matematiksel optimizasyon modelleri ve yontemlerini anlama ve uygulama yetkinligi kazanmak. Understanding and applying mathematical optimization models and methods.
3 Lineer programlama, tamsayili programlama, dogrusal olmayan programlama gibi optimizasyon Learning and applying optimization techniques such as linear programming, integer programming,

tekniklerini 6grenmek ve uygulama becerisi gelistirmek.

and nonlinear programming.

4 Optimizasyon problemlerini modelleme, ¢6zme ve sonuglar yorumlama yetkinligi gelistirmek.

Developing the ability to model, solve, and interpret optimization problems.

5 Optimizasyon tekniklerini veri bilimi projelerinde kullanma becerisi kazanmak.

Developing the ability to use optimization techniques in data science projects.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE

217




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Optimizasyona Girig
Introduction to Optimization
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Matematiksel Optimizasyon Modelleri
Mathematical Optimization Models
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Lineer Programlama
Linear Programming
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Tamsayil Lineer Programlama
Integer Linear Programming
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Karar Agaclar ve Kesikli Optimizasyon

Decision Trees and Discrete Optimization
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Yiizey Tabanh Optimizasyon
Surface-Based Optimization
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Genetik Algoritmalar ve Evrimsel Optimizasyon
Genetic Algorithms and Evolutionary Optimization
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm Exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 igerik Tabanli ve iteratif Optimizasyon
Content-Based and Iterative Optimization
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Ag Tabanl Optimizasyon
Network-Based Optimization
. . gretim Yont . -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Durumsal Optimizasyon

Stochastic Optimization
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Karar Destek Sistemleri ve Gok Kriterli Optimizasyon
Decision Support Systems and Multi-criteria Optimization
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Yapay Zeka ve Optimizasyon
Artificial Intelligence and Optimization
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Optimizasyonda Gelecek Trendler ve Uygulamalar
Future Trends and Applications in Optimization
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final Sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 76.00 76.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 72.00 72.00
Toplam / Total: 4 150.00 150.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 150.00/25.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 150.00 / 25.00 = 6.00 ~ 6.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilar / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 | 1.1.7 [ 1.1.8 | 1.1.9 [1.1.10(1.1.11[1.1.12|1.1.13|1.1.14 [1.1.15

1.Optimizasyon kavramlarini ve
temel prensiplerini anlama
becerisi geligtirmek. /
Developing the ability to 4 3 4 4 4 4 4 4 4 3 5 4 5 4 5
understand the concepts and
fundamental principles of
optimization.

2.Matematiksel optimizasyon
modelleri ve yontemlerini
anlama ve uygulama yetkinligi
kazanmak. / Understanding 4 5 5 5 4 5 5 4 4 5 4 5 4 5 4
and applying mathematical
optimization models and
methods.

3.Lineer programlama,
tamsayili programlama,
dogrusal olmayan
programlama gibi optimizasyon
tekniklerini 6grenmek ve
uygulama becerisi gelistirmek. / 5 3 5 4 5 5 5 4 4 5 3 5 4 5 4
Learning and applying
optimization techniques such
as linear programming, integer
programming, and nonlinear
programming.

4.0Optimizasyon problemlerini
modelleme, ¢bzme ve
sonugclarn yorumlama yetkinligi
gelistirmek. / Developing the
ability to model, solve, and
interpret optimization problems.

5.0ptimizasyon tekniklerini veri
bilimi projelerinde kullanma
becerisi kazanmak. /
Developing the ability to use
optimization techniques in data
science projects.

Katki Dlizeyi / Contribution Level : 1-Cok Diisiik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yiksek / High, 5-Cok Yiiksek / Very high
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