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DersinTanimi

Optimizasyon ve Optimal Kontrol Problemlerinin Tanitilmasi, Temel M atematik Kavramlar, Kisitlamasiz
Optimizasyon, Lagrange Carpanlart Yontemi, Kuhn Tucker Kosullari, Davranis Olgiitleri, Optimal
Kontrol Problemlerinde Parametre Optimizasyonu. Niimerik Optimizasyon YoOntemlerinin Optimal
Kontrol Problemlerinde Kullanilmasi. Varvasyonlar Hesabi, Optimal Kontrol Problemlerinde
Varyasyonlar Hesabi, Lineer Regulatér Problemi

(Course Description)

Introduction to Optimization and Optimal Control Problems, Basic Mathematical Concepts,
Unconstrained Optimization, Lagrange Multipliers Method, Kuhn Tucker Conditions, Performance
Measures, Parameter Optimizationin Optimal Control Problems, Numerical Optimization Methods in
Optimal Control Problems, Calculus of Variations, Calculus of Variations in Optimal Control Problems,
Linear Regulator Problem

Dersin Amaci

1.0grencileri optimization ve optimalcontrol kavramlarini anlamak izere egitmek.

2.0grencileri kisitlamalive kisitlamasiz optimizasyon problemlerini ¢dzebilmek izere e gitmek
3.0grencileri optimal kontrol problemlerinde davranisélgiitleri ve kisittamalarin &nemini anlamak tizere
egitmek

4. Ogrencileri bazi optimal kontrol problemlerini ¢dzebilmek tizere e gitmek.

5. Elestirel disiinme becerilerini gelistirmek

(Course Objectives)

1.To train students to understand the conce pt of optimization and optimal control .

2.To train students to solve optimization problems with and without constraints.

3.To train students to understand the i mportance of the performance measures and constraints in
optimal control problems.

4.To train students to solve some optimal control problems.

5.To provide practice for developing critical thinking .

Dersin Ogrenme
Ciktilan

(Course Learning

I. Optimizasyon ve Optimal Kontrol problemlerini tanimlama ve siniflandirabilme, gereken temel
matematik tanim ve kavramlaribilme

Il. Kisitlamasiz Optimizasyon problemlerini ¢ozebilme,

I11. Esitlik kisitamali optimizasyon problemlerini ¢cdzebilme,

IV. Esitsizlik kisitlamali optimizasyon problemlerini ¢6zebilme,

V. Optimal Kontrol Problemlerinde davranis 6lgutlerini bilme,

VI. Bazi niimerik optimizasyon ydontemlerini optimal kontrol problemlerine uygulayabilme,
VII. Optimal kontrol problemlerinde parametre optimizasyonu ya pabilme,

VIII. Varyasyonlar hesabini bilme,

IX. Optimal kontrol problemlerinde Varyasyonlar Hesabini kullanabilme,

X. Lineer Reglilator problemini gozme

Outcomes)

I. Define and classify Optimization and Optimal Control problems, know the required basic
mathematical definitions and concepts

Il. Solve optimization problems without constraints

I11. Solve optimization problems with equality constraints

IV.Solve optimization problems with inequality constraints

V. Know the performance measures in optimal control problems

V1. Applysome numerical optimization methods to optimal control problems

VII.Solve parameter optimization problems in optimal control

VIIIl. Understand the calculus of variations

IX. Use Calculus of Variations in Optimal Control Problems




X. Solve Linear Regulator Problem

DERS PLANI
DersinOg
Hafta Konular renme
Ciktilan
1 Optimizasyon ve Optimal Kontrol Problemlerinin Tanitilmas1 ve Smiflandirilmast, |
2 Temel M atematik Tanimlar, [
3 Temel M atematik Tanimlar, Kisitlamasiz Optimizasyon 11l
4 Kisitlamasiz Optimizasyon, 1
5 Esitlik Kisitlamalari ile Optimizasyon, Lagrange Carpanlari, 1
6 Esitlik Kisitlamalari ile Optimizasyon, Lagrange Carpanlari, 1l
7 Esitsizlik Kisitlamalari ile Optimizasy on, KuhnTucker Kosullari, \Y
8 Kontrol Sistemlerinde Davranis Olgiitleri, Optimal Kontrol Problemlerinde Parametre Optimizasyonu, V, VI
9 Optimal Kontrol Problemlerinde Parametre Optimizasyonu, VI
10 Niimerik Optimizasyon Yontemlerinin Optimal Kontrolde Kullanilmasi, VI
11 Varyasyonlar Hesab, VI
12 Optimal Kontrolde Varyasyonlar Hesabinmn kullanilmas, IX
13 Optimal Kontrolde Varyasyonlar Hesabinmn kullanilmasi, IX
14 Lineer Regulatér Problemi X
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction, classification of optimizationproblems, defination of optimalcontrol problem 1
2 Basic M athematics 1
3 Basic M athematics, UnconstrainedOptimization 1
4 UnconstrainedOptimization 1,2
5 Optimizationwithequality constraints, LagrangeM ultipliersM ethod 2,4
6 Optimizationwithequality constraints , LagrangeM ultip liersM ethod 2,4
7 Optimizationwithinequality constraints , KuhnTuckerConditions 2,4
8 Performancemeasures in optimalcontrolproblems, Parameterop timization in optimal controlproblems 6,7
9 Parameteroptimization in optimalcontrolproblems 6,7
10 Application of numericalop timizationmethods in optimalcontrolproblems 3,5
11 Calculus of Variations, 7
12 Calculus of Variations in Optimal Control Problems 4,7
13 Calculus of Variations in Optimal Control Problems 4,7
14 LinearRegulator Problem 7




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilanylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi

112 |3

Mihendislik, fen ve matematikilkelerini uygulayarak karmagik m Gihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.

Kuresel, kiltlrel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve X
refahigoz 6niine alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.

Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi. X

Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik coztiimlerinin
kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini gozéninde bulundurarakbilinglikararlar X
verme becerisi.

Uyeleribidikte liderlik saglayan, ishirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gorevleri X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde galisma yetenegi becerisi.

Ozgiin deneygelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin mithendislik X
yargisinikullanma becerisi.

Uygun 6grenme stratejileri kullanarakihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi. X

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

Relationship of the Course toControl and Automation EngineeringStudent Outcomes

Level of
Program Student Outcomes Contribution

1 2 3

An ability to identify, formulate, and s olve complex engineering problems by a pplying principles of X
engineering, science, and mathematics.

An abilityto apply engineering designto produce solutions that meet s pecified needs with consideration
of public health, safety, and welfare, as well as global, cultural, s ocial, environmental, and economic X
factors.

An ability to communicate effectively with a range of audiences. X

An ability to recognize ethical and professional responsibilitiesin e ngineering situations and make
informed judgments, which must consider the impact of engineeringsolutions in global, economic, X
environmental, and sodetal contexts.

An ability to function effectivelyon a team whose members together provide leadership, create a X
collaborative andinclusive environment, establish goals, plan tasks, and meet objectives.

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

An abilityto acquire and apply new knowledge as needed, using appropriate learning strategies. X

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

Tarih (Date) Béliim onayi (Departmental approval)




Ders kaynaklari ve Basari degerlendirme sistemi(Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

- D.E. Kirk, Optimal Control Theory ,Dover Publications, (2004)

ISBN-10: 0486434842
ISBN-13: 978-0486434841

-Rangarajan K. Sundaram,A First Course in OptimizationTheory Cambridge

University Press (1996)
ISBN-10: 0521497701
ISBN-13:978-0521497701

Diger Kaynaklar
(OtherReferences)

- M cCausland, “Introductionto Optimal Control ”’, John Wiley andSons, USA, (1969)

ISBN: 68-30918

-D.A Pierre, “Optimal Control Theory ”, Prentice-Hall INC, New Jersey, USA, (1986),

ISBN: 13-638098-0

- Michael Athans , Peter L. Falb,“Optimal Control: An IntroductiontotheTheory andlts
Applications”,Dover Publications (2006)

ISBN-10: 0486453286
ISBN-13: 978-0486453286

- Robert F. Stengel, Optimal Control andEstimation, Dover Publications (1994)

ISBN-10: 0486682005
ISBN-13: 978-0486682006

Odevlerve Projeler
(Homework & Projects)

Ogrenci takimlarma verilen projenin rap orlandirilmasi ve sunulmasi istenmektedir.

A reportand an oral representationarerequiredfortheprojectgiventothestudentteams.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Ogrencilere projede Matlab Control Toolbox ve SIM ULINK programlarindan yararlanmalart

onerilmektedir.

Studentsareprop osedtomakeuse of M atlab Control Toolbox ve SIMULINK programsforthe

Project..

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yiligi Sinavlari
(Midterm Exams)

2

%45

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

%15

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)

%40
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