DERS KATALOG FORMU
(COURSE CATALOG FORM)

Dersin Kodu : MATH510
(Course Code)

Dersin Adi : ileri Miihendislik Matematigi

(Course Name) : (Advanced Engineering Mathematics)

Yariyih D+U+L [ Kredisi
(Semester) | (Lc + T + L) [(Credits)

AKTS Dersin Dili | Dersin Tiirii | Dersin islenis Yontemi | On Kosullari
(ECTS) | (Language) | (Category) | (Instructional Methods) [(Pre-Requisites)

Gulz/Bahar

3+0+0 3
(Fall/Spring)

ingilizce Zorunlu Ders+Uygulama Yok
(English) (Compulsory) (Lectures+Tutorial) (None)

Dersin Amaci

(Course Objectives)

Bu dersin amaci lisansustu diizeyde matematik bilgisi vermek ve makine ve/veya diger
muhendislik alanlarindaki ¢esitli uzmanlik dallarina yénelik bir altyapi olusturmaktir.

The aim of the course is to provide graduate level mathematics knowledge and give a
foundation for various specialization areas in mechanical and/or other engineering
disciplines.

Dersin igerigi

(Course Content)

Lineer diferansiyel denklemler. Kuvvet serileri ¢dziimleri. Vektor uzayl. Ozdeger
problemi. Skaler ve vektdrel alan teorisi. Fourier serileri, Fourier integrali, Fourier
dénustimu. Kismi diferansiyel denklemler. Diflizyon denklemi, dalga denklemi, Laplace
denklemi ve diger konular.

Linear differential equations. Power series solutions. Vector space. Eigenvalue
problem. Scalar and vector field theory. Fourier series, Fourier integral, Fourier
transform. Partial differential equations. Diffusion equation, wave equation, Laplace
equation and other topics.

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Mlhendislikte yaygin kullanilan adi diferansiyel denklemleri ¢ézer [PC-2]

2. Vektdr uzayi, skaler ve vektor alanlari, 6zdeger analizi kavramlari ve bunlarin
muhendislikteki uygulamalarini bilir [PC-2],

3. Kismi diferansiyel denklemlerin ¢6zimu igin spektral (Fourier) ydntemleri kullanir

[PC-5].

[Not: Kbseli parantez igindeki sayilar ilgili program ¢iktilarinin numaralarini isaret
etmektedir]

Students, who pass the course satisfactorily:

1. Solve ordinary differential equations commonly used in engineering [PO-2],

2. Know vector space, scalar and vector fields, eigenvalue analysis concepts and
their applications in engineering [PO-2],

3. Use spectral (Fourier) methods for the solution of partial differential equations
[PO-5].

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

52 Muhendislik
(52 Engineering)

Ders Kitabi
(Textbook)

“Advanced Engineering Mathematics”, Erwin Kreyszig, 10th Edition, Wiley, 2011

Yardimci Kaynaklar
(Other References)

“Advanced Engineering Mathematics”, M.D. Greenberg, 2.ed., Prentice Hall, 1998
“Engineering Mathematics: Volume 1”, A.J. Spencer, 2013.
“Engineering Analysis”, Merle C. Potter, 15 Edition, 2018.




HAFTALIK KONULAR

Hafta Ders Konulari
Birinci dereceden diferansiyel denklemler
2 ikinci dereceden ve yiiksek dereceli dogrusal diferansiyel denklemler
3 Seri ¢ozimleri
4 Seri ¢dzimleri
5 Vektor uzayi
6 Ozdeger problemi
7 Ozdeger problemi
8 Skaler ve vektor alan teorisi
9 Skaler ve vektor alan teorisi
10 Fourier serileri, Fourier integral, Fourier dontisimu
11 Fourier serileri, Fourier integral, Fourier dontisimu
12 Diflizyon denklemi
13 Dalga denklemi
14 Laplace denklemi
COURSE PLAN
Week Topics
1 First order differential equations
2 Quadratic and higher order linear differential equations
3 Series solutions
4 Series solutions
5 Vector space
6 Eigenvalue problem
7 Eigenvalue problem
8 Scalar and vector field theory
9 Scalar and vector field theory
10 Fourier series, Fourier integral, Fourier transform
11 Fourier series, Fourier integral, Fourier transform
12 Diffusion equation
13 Wave equation
14 Laplace's equation
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)
Etkinlikler Adet Katki Orani
(Activities) (Quantity) (Contribution) (%)
Kisa Sinavlar (Quizzes) - -
Dénem Odevi / Projesi (Term Project) - -
Yanyil i¢i |Peney Raporlar (Experiment Reports) - -
Galhigmalari |Seminer (Seminars) - -
(Semester Odevler (Homework) En az 3 (min) 30
Activities) |Sunum (Presentations) - -
Ara sinavlar (Midterm Exams) En az 2 (min) 30
Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 40

Toplam (Total) 100




DERSIN MAKINE MUHENDISLIiGI LISANSUSTU PROGRAMI
KAZANIMLARINA (GIKTILARINA) KATKISI

Makine Miihendisligi (Tezli/Tezsiz) Yiiksek Lisans Programi Kazanimlar (Ciktilar)

PC-1

Alaninda bilimsel arastirma yaparak bilgiye genislemesine ve derinlemesine ulasir, bilgiyi
degerlendirir, yorumlar ve uygular.

PG-2

Muhendislikte uygulanan glincel teknik ve yéntemler ile bunlarin kisitlari hakkinda kapsamli bilgi
sahibidir.

PG-3

Belirsiz, sinirli ya da eksik verileri kullanarak, bilimsel yontemlerle bilgiyi tamamlar ve uygular;
degisik disiplinlere ait bilgileri bir arada kullanabilir.

PG-4

Mesleginin yeni ve gelismekte olan uygulamalarinin farkindadir, ihtiyag duydugunda bunlari inceler
ve Ogrenir.

PG-5

Alani ile ilgili problemleri tanimlar ve formiile eder, gézmek igin ydntem gelistirir ve ¢dziimlerde
yenilikgi yontemler uygular.

PG-6

Yeni ve/veya 6zgun fikir ve yontemler gelistirir; karmasik sistem veya siregleri tasarlar ve
tasarimlarinda yenilikgi/alternatif gozimler gelistirir.

PG-7

Kuramsal, deneysel ve modelleme esasli arastirmalari tasarlar ve uygular; bu sirecte karsilasilan
karmasik problemleri irdeler ve ¢ézimler

PG-8

Disiplin i¢i ve ¢ok disiplinli takimlarda etkin bigimde ¢aligabilir, bu tir takimlarda liderlik yapabilir ve
karmasik durumlarda ¢6zim yaklasimlari gelistirebilir; bagimsiz galisabilir ve sorumluluk alir.

PC-9

Bir yabanci dili en az Avrupa Dil Portféyl B2 Genel Diizeyinde kullanarak, sozlii ve yazili iletisim
kurar.

PG-10

Calismalarinin siire¢ ve sonuglarini, o alandaki veya alan digindaki ulusal ve uluslararasi ortamlarda
sistematik ve acgik bir sekilde yazili ya da s6zli olarak aktarir.

PC-11

Mihendislik uygulamalarinin sosyal, ¢cevresel, saglik, guvenlik, hukuk boyutlari ile proje yénetimi ve
is hayati uygulamalarini bilir ve bunlarin mihendislik uygulamalarina getirdigi kisitlarin farkindadir.

PG-12

Verilerin toplanmasi, yorumlanmasi, duyurulmasi asamalarinda ve mesleki tim etkinliklerde
toplumsal, bilimsel ve etik degerleri gézetir.

CONTRIBUTION of the COURSE on MECHANICAL ENGINEERING
GRADUATE PROGRAM OUTCOMES

Mechanical Engineering Graduate Program (Thesis and Non-Thesis) Outcomes

PO-1

Attains knowledge through wide and in-depth investigations his/her field and surveys, evaluates,
interprets, and applies the knowledge thus acquired.

PO-2

Has a critical and comprehensive knowledge of contemporary engineering techniques and methods
of application

PO-3

By using unfamiliar, ambiguous, or incompletely defined data, completes and utilizes the required
knowledge by scientific methods; is able to fuse and make use of knowledge from different
disciplines.

PO-4

Has the awareness of new and emerging technologies in his/her branch of engineering profession,
studies and learns these when needed.

PO-5

Defines and formulates problems in his/her branch of engineering, develops methods of solution,
and applies innovative methods of solution.

PO-6

Devises new and/or original ideas and methods; designs complex systems and processes and
proposes innovative/alternative solutions for their design.

PO-7

Has the ability to design and conduct theoretical, experimental, and model-based investigations; is
able to use judgment to solve complex problems that may be faced in this process.

PO-8

Functions effectively as a member or as a leader in teams that may be interdisciplinary, devises
approach of solving complex situations, can work independently and can assume responsibility.

PO-9

Has the oral and written communication skills in one foreign language at the B2 general level of
European Language Portfolio.

PO-10

Can present the progress and the results of his investigations clearly and systematically in national
or international contexts both orally and in writing.

PO-11

Knows social, environmental, health, safety, and legal dimensions of engineering applications as
well as project management and business practices; and is aware of the limitations and the
responsibilities these impose on engineering practices.

PO-12

Commits to social, scientific, and professional ethics during data acquisition, interpretation, and
publication as well as in all professional activities




AKTS - i$ YUKU TABLOSU
(ECTS - WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Siire (Saat)
(Time (h))

is Yiikii (saat)
(Work Load (h))

Ders Siiresi
(Lectures)

14

3

42

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

20

20

Kisa Sinavlar (Hazirlik Siiresi Dahil)
(Quizzes (Preparation included))

Doénem Odevi / Projesi
(Term Project)

Deney Raporlari
(Experiment Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Dig1 Galisma Siiresi
(Out class working time)

14

70

Odevler
(Homework)

10

30

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

15

30

Proje
(Projects)

Laboratuvar / Uygulama
(Laboratory/Tutorial Work)

Toplam s Yiikii (saat)
(Total Work Load (h))

192

Dersin AKTS Kredisi (Toplam Is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))

Koordinatér / Hazirlayan
(Coordinator / Prepared by)

Revizyon / Tarih
(Revision / Date)

23.05.2023 Banu Uzun

Onaylayan
(Approved

by)




