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Dersin Adi: Engineering Optimisation

Course Name: Engineering Optimisation

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)
DEN 447E 7 2 3 2 - -
Boliim / Program Gemi ve Deniz Teknolojisi Miihendisligi
(Department/Program) | (Shipbuilding and Ocean Engineering)
Dersin Tiirii Se¢meli(TM) Dersin Dili ingilizce
(Course Type) Elective(ERS) (Course Language) | (English)
Dersin Onkosullari
(Course Prerequisites)
Temel Bilim ve .. . ... | Miihendislik/Miman s
Dersin Mesleki Bilesene |  patematik Temel I\(Iuhepdlsllk ik Tasarm Genel Egitim
Katkisi, % (Basic Sciences (Eng,neermg (Engineering/Archit (Gene'ral
(Course Category by and Math) Science) ecture Design) Education)
Content, %)

Dersin Tanimi

(Course Description)

Mihendislik dizayn problemlerinin genel yapisi,Optimizasyon problemlerinin
genel tanimi ve formilasyonu, Amag fonksiyonu ve kisitlarin tanimlanmasi, Tek
degiskenli arama yontemleri, Kisitsiz cok degiskenli arama yéntemleri, Dogrudan
ve Dolayli yéntemler, Gradient ve Newton yontemleri, Kisith nonlineer
programlama, Kuadratik programlama, Lineer programlama, Simplex yontemi,
Ceza fonksiyonu ve Lagrange yontemi, Cok amacli optimizsyon yoéntemleri,
Tipik mihendislik problemlerinin optimizasyon problemi olarak formiilasyonu,
Optimizasyon yazilimlari.

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

(Course Objectives)

Mihendislik problemlerinin biyik ¢cogunlugu bir optimizasyon problemi olarak
formiile edilebilir ve ¢6ziilebilir. Bu nedenle mihendislik egitimi alan bir 6grenci
optimizasyon problemlerinin ¢6zimiinde kullanilan temel matematik yontem ve
teknikleri bilmelidir. Bu dersin iki temel amaci :
1. Miuhendislikte karsilasilan dizayn problemlerinin bir optimizsyon
problemi olarak formilasyonu konusunda bilgi vermek,
2. Butilr problemlerin ¢oziimiinde kullanilacak matematik yontem ve
teknikleri tanitmaktir

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:




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

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

Dersin Ogrenme
Ciktilan

(Course Learning

Muhendislikte karsilagilan dizayn problemlerinim formilasyonu
konusunda bilgi sahibi olacak,

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

Degisik optimizasyon yontem ve tekniklerinin tipik mihendislik
dizayn problemlerine nasil uygulanabilecegini gorecek,

Tipik optimizason yazilimlarini taniyacaktir

Formulate an engineering design problem,

Outcomes) Understand the influence of type and numbers of design variables,
constraints and objective functions on engineering design problems,
Apply different optimisation techniques for a wide range of engineering
design problems,
Be familiar with typical optimisation software.
DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilari
1 Giris 1
2 Mihendislik Problemlerinin Genel Yapisi 1
3 Optimizasyon Problemlerinin Formilasyonu 1
4 Kisitsiz Bir Boyutlu Arama Yontemleri 2,3
5 Kisitsiz Cok Degiskenli Arama Yontemleri 2,3
6 Esit Ara ve Altin Kesit Arama Yontemleri 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 Carpanlari Yontemi 2,3
13 Cok Amach Optimizasyon 2,3
14 Optimizasyon Yazilimlari 4




COURSE PLAN

Course
Weeks Topics Learning
Outcomes
1 Introduction 1
2 General Structure of Engineering Problems 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 Ogrenci Ciktilariyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi
1 2 3
1 Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme, X
formiile etme ve ¢dzme becerisi.
2 Kiresel, kiiltiirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve X
refahi géz 6niine alarak ¢6ziim Greten miihendislik tasarimi uygulama becerisi.
3 Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.
Miihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢éziimlerinin
4 kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde bulundurarak bilingli kararlar
verme becerisi.
5 Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
6 Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak igin miihendislik
yargisini kullanma becerisi.
7 Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.

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

Relationship of the Course to Shipbuilding and Ocean Engineering Student Outcomes




Level of

Program Student Outcomes Contribution
1 2 3
An ability to identify, formulate, and solve complex engineering problems by applying principles of X

engineering, science, and mathematics.

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

Ders Kitabi A J.S. “ ducti Opti Design”, McG Hill, 1989
(Textbook) rora, J.S. “Introduction to Optimum Design”, McGraw-Hill, .
Diger Kaynaklar Dantzig G.B. and Thapa M.N. “Linear Programming”, Springer, 1997.

(Other References)

Nash S. and Sofer A. “Linear and Nonlinear Programming”, McGraw-Hill,
1996.

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 édev 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 Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

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

Yil igi Sinavlar

(Midterm Exams) 1 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 Sinavi
(Final Exam)




