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Dersin Adi: Optimizasyona Giris

Course Name: Introduction to Optimization

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
EHB 474E 7 3 6 3 - -
B6liim / Program Elektronik ve Haberlesme Mihendisligi
(Department/Program) | (Electronics and Communication Engineering)
Dersin Tiirii Secimli (Elective) Dersin Dili ingilizce
(Course Type) (Course Language) | (English)
Dersin Onkosullan MAT 281/MAT 281E MIN DD
(Course Prerequisites)
Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilesene | pjatematik Temel Miihendislik Ik Tasarim Genel Egitim
Katkisi, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) - 0 0 -

Dersin Tanimi

Kisitsiz optimizasyon i¢in gerekli ve yeterli sartlar, Rekiirsif arama yontemleri, Gradyen
yontemler, Newton yontemi, Esitlik kisitli problemler, Esitsizlik kisit1 ve Karush-Kuhn-Tucker
teoremi, En Kkiiciikk kareler analizi, Lineer programlama, Simplex yontemi, Disbiikey
Optimizasyon, Uygulamalar.

(Course Description)

Necessary and sufficient conditions for unconstrained optimization, Recursive search methods,
Gradient methods, Newton’s method, Problems with equality constraints, Inequality constraints
and the Karush-Kuhn-Tucker theorem, Least-Squares analysis, Linear programming, Simplex
algorithm, Convex Optimization, Applications.

Dersin Amaci

(Course Objectives)

1. Ogrencilere temel optimizasyon kavramlarini gostermek.

2. Haberlesme sistemlerinde ortaya ¢ikan klasik optimizasyon problemlerini tanitmak

3. Ogrencileri haberlesme sistemlerindeki optimizasyon ile ilgili yeni arastirma konularinini
tanitmak.

1. Introduce the basic concepts in optimization theory.
2. Present classic optimization problems occuring in telecommunication systems
3. Introduce new research topics in optimization for telecommunication systems.

Dersin Ogrenme
Ciktilan

(Course Learning

Bu derste basarili olan 6grenciler;

1. optimizasyon ¢alismalari i¢in gerekli lineer cebir ve ¢cok degiskenli cebir bilgisi ile
donatilmiglardir

2. kisitsiz optimizasyon i¢in gerekli ve yeterli sartlar tizerinde ¢alisma yapmiglardir
3. kusitli optimizasyon i¢in gerekli ve yeterli sartlar1 6grenmislerdir

4. kisitsiz optimizasyon problerinin ¢éziimleri icin iteratif yontemleri incelemislerdir
5. lineer programlama tekniklerinin temellerine giris yapmislardir

Outcomes)

Students who pass the course have:

1. been equipped with the necessary tools in multivariable calculus and linear algebra for
studies in optimization

2. studied the necessary and sufficient conditions for unconstrained optimum

3. learned the necessary and sufficient conditions for constrained optimum

4. investigated iterative algorithms for the solution of unconstrained optima

5. been introduced to the basics of linear programming techniques




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilar
1 Giris 1
2 Lineer cebir ve ¢ok degiskenli cebir tekrari 1
3 Lineer cebir ve ¢ok degiskenli cebir tekrari 2
4 Kisitsiz optimizasyon i¢in gerekli ve yeterli sartlar 2
5 Rekiirsif arama yontemleri 2
6 Gradyen yontemler 4
7 Newton yontemi 4
8 Esitlik kisith problemler, Lagrange teoremi 3
9 Esitsizlik kisitlar1 ve Karush-Kuhn-Tucker teoremi 3
10 Esitsizlik kisitlar1 ve uygulamalar 3
11 En kiigiik kareler analizi 3
12 Lineer programlama 5
13 Simplex algoritmasi, dualite 5
14 Digbiikey optimizasyon 5
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction 1
2 Review of linear algebra and multivariable calculus 1
3 Review of linear algebra and multivariable calculus 2
4 Necessary and sufficient conditions for unconstrained optimization 2
5 Recursive search methods, 2
6 Gradient methods 4
7 Newton’s method 4
8 Problems with equality constraints, Lagrange theorem 3
9 Inequality constraints and the Karush-Kuhn-Tucker theorem 3
10 Inequality constraints, applications 3
11 Least-Squares analysis 3
12 Linear programming 5
13 Simplex algorithm, duality 5
14 Convex optimization 5




Dersin Elektronik ve Haberlesme Miihendisligi Ogrenci Ciktilanyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formile etme ve ¢ozme becerisi.

X

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, giivenlik ve
refahi gbz 6niine alarak ¢6ziim treten mihendislik tasarimi uygulama becerisi.

Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢6ztimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak igin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Electronics and Communication Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)




