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AKTS Ders Uygulamasi, Saat/Hafta
Kredisi | (Course Implementation, Hours/Week)

(Code) (Semester)

(Local (ECTS |Ders Uygulama

Credits) |Credits) |(Theoretical) |(Tutorial) Laboratuvar (Laboratory)

DEN447E 7 2 4 2 - -
Boliim / Program Gemi ve Deniz Teknolojisi Miihendisligi
(Department/Program) Shipbuilding and Ocean Engineering
R . Dersin Dili Lo
Dersin Tiirii Se¢meli(TM) (Course Ingilizce
(Course Type) (Elective)(ERS) Language) (English)
Dersin Onkosullar: -
(Course Prerequisites) -
Temel Bilim | 1 eme! .
(Basic Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim (General
) . Sei (Engineering (Engineering Design) Education)
Dersin Mesleki ciences) Science)
Bilesene Katkisi, %
(Course Category by
Content, %) - 100 - -

Dersin Icerigi

Miihendislik dizayn problemlerinin genel yapisi,Optimizasyon problemlerinin genel tanimi ve
formiilasyonu, Amag¢ fonksiyonu ve kisitlarin tanimlanmasi, Tek degiskenli arama yontemleri,
Kisitsiz ¢ok degiskenli arama ydntemleri, Dogrudan ve Dolayli yontemler, Gradient ve Newton
yontemleri, Kisitli nonlineer programlama, Kuadratik programlama, Lineer programlama, Simplex
yontemi, Ceza fonksiyonu ve Lagrange yontemi, Cok amacgli optimizsyon yodntemleri, Tipik
miithendislik ~ problemlerinin optimizasyon problemi olarak formiilasyonu, Optimizasyon
yazilimlari.

(Course Description)

General structure of engineering design problems, Basic principles and formulation of
optimisation problems, Defining objective function and constraints, Univariant search methods,
Unconstrained multivariant optimisation, Direct and indirect methods, Gradient and Newton type
methods, Nonlinear programming with constraints, Quadratic programming, Linear programming,
Simplex method, Penalty function and Lagrangian methods, Formulation of multiobjective
optimisation problems, Formulation and solution of typical engineering problems using
optimisation methods, Optimisation software.

Dersin Amaci

Miihendislik problemlerinin biiyiik ¢ogunlugu bir optimizasyon problemi olarak formiile edilebilir

ve ¢oziilebilir. Bu nedenle miihendislik egitimi alan bir dgrenci optimizasyon problemlerinin

¢Oziimiinde kullanilan temel matematik yontem ve teknikleri bilmelidir. Bu dersin iki temel amaci :

1. Miihendislikte karsilagilan dizayn problemlerinin bir optimizsyon problemi olarak
formiilasyonu konusunda bilgi vermek,




2. Bu tiir problemlerin ¢6ziimiinde kullanilacak matematik yontem ve teknikleri tanitmaktir.

(Course Objectives)

Most of the engineering design problems can be formulated and solved as an optimisation

problem.Therefore, an engineering student should be familiar with mathematical techniques to

formulate and solve typical engineering design problems. The main goals of this course are:

1. Formulation of typical engineering design problems as an engineering design problem,

2. To introduce different optimisation techniques for the solution of a wide range of engineering
design problems.

Dersin Ogrenme
Ciktilar:

=

Miihendislikte karsilasilan dizayn problemlerinim formiilasyonu konusunda bilgi sahibi olacak,

2. Bu tiir problemlerde amag¢ fonksiyonu, dizayn degiskeni ve kisitlarin neler olabilecegini ve
bunlarin ¢oziime etkisini 6grenecek,

3. Degisik optimizasyon yontem ve tekniklerinin tipik miihendislik dizayn problemlerine
nasil uygulanabilecegini gorecek,

4. Tipik optimizason yazilimlarini taniyacaktir.

(Course Learning

1. Formulate an engineering design problem,
2. Understand the influence of type and numbers of design variables, constraints and objective
functions on engineering design problems,

(Other References)

Outcomes) 3. Apply different optimisation techniques for a wide range of engineering design problems,
4. Be familiar with typical optimisation software.
Ders Kitabi « . : - i
(Textbook) Arora, J.S. “Introduction to Optimum Design”, McGraw-Hill, 1989.
Dantzig G.B. and Thapa M.N. “Linear Programming”, Springer, 1997.
. Nash S. and Sofer A. “Linear and Nonlinear Programming”, McGraw-Hill, 1996.
Diger Kaynaklar

McKeown J.J., Meegan D., and Sprevak D. “An Introduction to Unconstrained
Optimisation”,IOP Publishing, 1990.
Brousse P. “Optimisation in Mechanics: Problems and Methods”, North-Holland, 1988.

Odevler ve Projeler

(Homework &
Projects)

Ogrencilere dersi daha iyi anlamalari amaci ile ddev verilecek ve bu ddevler bir hafta
sonra toplanacaktir. Odev sorularindan sinavlarda yararlanilabilir.

All homework problems are to be HANDED IN a week after they are assigned. Homework
problems may be used as a source for exams.

Laboratuar
Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)




Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi
(Assesment Criteria)

Faaliyetler (Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Savlan
(Midterm Exams)

20

Kisa Sinavlar

(Quizzes)

Odevler
(Homework)

12

40

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawv1
(Final Exam)

40




DERS PLANI

Hafta Konular Dersin Ciktilar:

1 Girig 1

2 Miihendislik Problemlerinin Genel Yapist 1

3 Optimizasyon Problemlerinin Formiilasyonu 1

4 Kisitsiz Bir Boyutlu Arama Y6ntemleri 2,3
5 Kisitsiz Cok Degiskenli Arama Y ontemleri 2,3
6 Esit Ara ve Altin Kesit Arama Y ontemleri 2,3
7 Gradient ve Newton Yontemleri 2,3
8 Lineer Programlama 2,3
9 Lineer Programlama 2,3
10 Simplex Yontemi 2,3
11 Kisith Nonlineer Optimizasyon 2,3
12 Lagrange Carpanlar1 Y ontemi 2,3
13 Cok Amacli Optimizasyon 2,3
14 Optimizasyon Yazilimlar 4

COURSE PLAN
Week Topics Course Outcomes

1 Introduction 1

2 General Structure of Engineering Problemsintroduction 1

3 Formulation of Optimisation Problems 1

4 Unconstrained One Dimensional Search Methods 2,3
5 Unconstrained Multivariant Optimisation 2,3
6 Equal Interval and Golden Section Search Methods 2,3
7 Gradient and Newton’s Methods 2,3
8 Linear programming 2,3
9 Linear programming 2,3
10 Simplex Method 2,3
11 Nonlinear Optimisation with Constraints 2,3
12 Lagrange Multipliers 2,3
13 Multiobjective Optimisation 2,3
14 | Optimisation Software 4




Dersin Gemi ve Deniz Teknolojisi Miihendisligi Programyla iliskisi

Katki
Ogrencilere Ait Ciktilar Seviyesi

11213

matematik, fen ve mithendislik bilgilerini uygulama becerisi

deney tasarlayip yiiriitebilme ve sonuglari analiz edip yorumlama becerisi

ihtiya¢ duyulan bir sistemin, bilesenin veya stirecin, ekonomik, ¢evresel, sosyal, politik, etik, is giivenligi,
iiretilebilirlik ve siirdiiriilebilirlik gibi gercekei kisitlar altinda, tasarlanmasi becerisi

cok disiplinli takim ¢aligmasi yiiriitebilme becerisi

mithendislik problemlerini belirleme, formiile etme ve ¢ozme becerisi X

profesyonel ve etik sorumluluklar: kavrama

etkin sozli ve yazili iletisim kurabilme becerisi

ST |Q|=h|o ||l |T|D

mithendislik ¢dzlimlerinin kiiresel ekonomik, ¢cevresel ve toplumsal baglamda etkisinin kavranmasi i¢in
gereken genis kapsamli bir egitim

yasam boyu 6grenim geregini algilamis ve bu beceriyi kazanmis olmalari

j | glincel/cagdas konulara iliskin bilgi sahibi olmalar1

K miithendislik uygulamalari i¢in gerekli olan teknikleri, becerileri ve modern miihendislik donanimlarini
kullanabilme becerisi

1:Az, 2:Kismi, 3:Tam

Relationship Between the Course and Shipbuilding and Ocean Engineering Curriculum

Level of
Student Outcomes Contribution
1 2 3
a | an ability to apply knowledge of mathematics, science, and engineering
b | an ability to design and conduct experiments, as well as to analyze and interpret data
an ability to design a system, component, or process to meet desired needs within realistic constraints
¢ | such as economic, environmental, social, political, ethical, health and safety, manufacturability, and
sustainability
d | an ability to function on multidisciplinary teams
e | an ability to identify, formulate, and solve engineering problems X
f | an understanding of professional and ethical responsibility
g | an ability to communicate effectively
h the _broad education necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context
i | arecognition of the need for, and an ability to engage in life-long learning
j | a knowledge of contemporary issues
k | an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice | X
1:Little, 2:Partial, 3:Full
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