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Dersin Adi:Mihendislik Sistemleri Nimerik Analizi

Course Name:Numerical Analysis of Engineering

Systems
Ders Uygulamasi, Saat/Hafta
Kod Yaryil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
GMI131E 2 2,5 4 2 1 -
Bo6lim / Program Gemi Makineleri isletme Miihendisligi
(Department/Program) | (Marine Engineering)
Dersin Tirii Zorunlu Dersin Dili ingilizce
(Course Type) (Compulsory) (Course Language) | (English)
Dersin Onkosullar MAT 101 veya MAT 101E veya MAT 103 veya MAT 103E min DD
(Course Prerequisites) | (MAT 101 or MAT 101E or MAT 103 or MAT 103E min DD)
Dersin Mesleki Bilesene Temel Bilim ve Matematik Temel I\.lliihefldislik Miihendislik Tasarim Genel Egitim
Katlasi, % (Basic Sciences and Math) (Eng!neermg (Engineering Design) (Gene.ral
(Course Category Science) Education)
by Content, %) 80 20 - -

Dersin Tanimi

Hata analizi. Taylor serileri. K6k bulma yontemleri. Lineer denklem sistemlerinin
¢6zim yontemleri. Optimizasyon. Egri uydurma. En kiglk kareler metodu.
Enterpolasyon-ekstrapolasyon. Sayisal tlirev ve entegrasyon. Adi diferansiyel
denklemlerin ¢6zim metotlari. Bilgisayarlarda sayi sistemleri. Stabilite ve hata
yayilmasi. Polinomlar. Baslangic deger problemleri.

(Course Description)

Error analysis. Taylor series. Root finding methods. Solving linear algebraic equations.
Optimization. Curve fitting. Least-squares method. Interpolation-extrapolation.
Numerical differentiation and integration. Solving ordinary differential equations.
Computers and numbers. Stability and error propagation. Polynomials. Initial value
problems.

Dersin Amaci

(Course Objectives)

1. Basit mihendislik problemlerinin dort islemden olusan yaklasimci metotlarla
sayisal olarak nasil formiile edilebilecegini ve ¢6zllebilecegini 6gretmek.

2. Ogrencinin sayisal metotlarin uygulama esaslarini anlamasini saglamak.

3. Ogrencilerde sayisal hesaplamalarda ve bilgisayar uygulamalarinda hata
kavramini anlamalarini saglamak.

4. Bilgisayar programlama dersinde (BIL 108 veya BIL 113) uygulamasi yapilacak
sayisal yontemlerin teorisini 6gretmek.

1. To develop an understanding of how basic engineering problems can be
numerically formulated and solved using simple approximate methods consisting
only of the four basic arithmetic operations.

2. To develop an understanding of the applicability and limits of numerical
formulations.

3. To develop an understanding of the error concept in numerical computations and
computer applications.

4. To teach the theory behind the numerical methods which are coded in the

engineering and scientific computing class (BIL 108 or BIL 113).

Dersin Ogrenme
Ciktilan

Bu dersi basari ile tamamlayan 6grenciler;

I. Sayisal yontemlerin temellerini bilirler.

Il. Ders igeriginde tanimlanan problemleri sayisal hesaplamaya uygun bir sekilde
formiile edebilirler.

Bir problemin analizi icin uygun sayisal yontemi avantajlarina ve sinirlamalarina
bagli olarak secebilirler.
IV. Bir sayisal problemi secilen hata oranina bagli olarak formiile edebilirler.

(Course Learning
Outcomes)

Students who pass the course;
I. Know the fundamentals of numerical methods.
Il. Formulate the problems defined in the course content in a way suitable for
numerical analysis.

lll. Select a suitable numerical method for the treatment of a given problem based




on its limitations and advantages.
IV. Formulate a given problem as a function of a predefined error ratio.

DERS PLANI
DersinOg
Hafta Konular renme
Ciktilan
1 Sayisal metotlara giris. Baslangic deger problemleri I
2 Bilgisayarlarda sayi sistemleri -1V
3 Taylor serileri ve polinomlar -1V
4 Hatalar ve hata analizi B\Y
5 Hata yayilmasi, stabilite ve sartlanma -1V
6 Kok bulma yontemleri Il
7 Lineer denklem sistemleri Il
8 En kigik kareler metodu -11-1v
9 Enterpolasyon -Ekstrapolasyon [-111-1V
10 Enterpolasyon -Ekstrapolasyon [-111-1V
11 Optimizasyon -1V
12 Sayisal tlirev Il
13 Sayisal entegrasyon -1
14 Sayisal entegrasyon -1
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to numerical methods. Initial value problems. I
2 Numeral systems in computers -1V
3 Taylor series and polynomials -1V
4 Errors and error analysis I-IV
5 Error propagation, stability and conditioning -1V
6 Root finding methods Il
7 Solving linear algebraic equations Il
8 The least squares method [-11-1v
9 Interpolation - Extrapolation [-11-1v
10 Interpolation - Extrapolation [-11-1v
11 Optimization -1V
12 Numerical differentiation Il
13 Numerical integration -1
14 Numerical integration (-1




Dersin Gemi Makineleri isletme MiihendisligiOgrenci Ciktilariylailiskisi

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

1 2
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme, v
formiile etme ve ¢ozme becerisi.
Kiresel, kiiltirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saghk, givenlik ve
refahi gbz 6nline alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.
Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.
Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢éziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde bulundurarak bilingli kararlar v
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 icin miihendislik v
yargisini kullanma becerisi.
Uygun 6g8renme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.
Gemi makine ve sistemlerini verimli ve glvenli galistirma, bakimlarini gergeklestirme ve arizalarini
saptayip giderme becerisi.

Olgek:  1: Az, 2: Kismi, 3: Tam
Relationship of the Course to Marine EngineeringStudent Outcomes
Level of
Program Student Outcomes Contribution

1 2 3
An ability to identify, formulate, and solve complex engineering problems by applying principles of v
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
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, v
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 v
engineering judgment to draw conclusions.
An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.
An ability to effectively and safely operate and maintain marine engines and systems, as well as
remedying engine troubles.

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 Chapra, S. C. &Canale R. P., NumericalMethodsforEngineers, 7th Ed.,
(Textbook) McGraw-HillEducation, 992 p., ISBN-13: 978-0073397924, 2014.

1. Chapra, S. C. -Canale, R. P., Miihendisler igin Sayisal Yéntemler, Literatiir
Yayinlari, 2008.

Diger Kaynaklar 2. Karaboga, N., Sayisal Yontemler ve Matlab Uygulamalari, Nobel Yayincilik,

(Other References) 384 p, 2012.

3. Gilat, A., &Subramaniam, V., NumericalMethodsforEngineersandScientists,
3rd Ed., Wiley, 576 p., ISBN-13:978-1118554937, 2013.

. . Denizcilik alantile ilgili 2 adet 6dev
Odevler ve Projeler

(Homework & Projects) ) o )
2 homework assignments related to the maritime field

Laboratuvar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Usage)

Diger Uygulamalar

(Other Activities)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlari

(Midterm Exams) ! 40

Kisa Sinavlar
(Quizzes)

Odevler
Basari Degerlendirme 2 20

) ) (Homework)
Sistemi -
Projeler
(Projects)

(Assessment Criteria) — — —
D6nem Odevi/Projesi

(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




