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Dersin Amaci

(Course Objectives)

Lineer ve lineer olmayan matematik ve fizik problemlerinin ¢dziimlerinde kullanilan
diferansiyel denklemlerin temel konularini 6gretmek.

To teach fundamental tools of differential equations used to solve problems from linear and
nonlinear mathematics and physics.

Dersin Igerigi

(Course Content)

Temel tanimlar, birinci mertebe diferansiyel denklemler, ikinci mertebe sabit katsayili
dogrusal diferansiyel denklemler. Sabit katsayili birinci mertebe dogrusal diferansiyel
denklem sistemleri, Laplace dénisumleri ve dogrusal diferansiyel sistemlere uygulamalari.
Degisken katsayili dogrusal diferansiyel denklemler, ikinci mertebe dogrusal diferansiyel
denklemlerin seri ¢dzimleri.

Basic definitions, first order differential equations, second order linear differential equations
with constant coefficients. Systems of first order linear differential equations with constant
coefficients, Laplace transforms and its applications to linear differential systems. Linear
differential equations with variable coefficients, series solutions of second-order linear
differential equations.

Dersin Ogrenme Giktilar

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1) Adi diferansiyel denklem kavramini bilir [1],

2) Birinci mertebeden diferansiyel denklemleri gézmek igin uygun metodlar segebilir [1],

3) Yuksek mertebeden sabit katsayili homojen diferansiyel denklemleri ¢ézebilir [1],

4) Diferansiyel denklemleri ¢6zmek icin Laplace dénltgumlerini kullanabilir [1],

5) Sireksiz sag tarafli homojen olmayan diferansiyel denklemlerin ¢éziimlerinin
davraniglarini anlayabilir ve bu tirden denklemlerin ¢ézimleri i¢in Laplace
déntgstmlerini kullanabilir [1],

6) Birinci dereceden homojen ve homojen olmayan lineer diferansiyel denklem
sistemlerinin ¢ézdmlerini bulabilir [1],

7) Diferansiyel denklemleri gézmek igin, belirsiz katsayilar metodu, parametre degisimi,
6zdeger, 6zvektorler ve serilerle ¢ézim tekniklerini uygulayabilir [1].

[Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret

etmektedir]

Students who pass the course satisfactorily can:

1) Know the concept of ordinary differential equation [1],

2) Select appropriate methods to solve the first order differential equations [1],

3) Solve higher order homogeneous differential equations with constant coefficients [1],

4) Use the Laplace transform for solving differential equations [1],

5) Understand the behavior of the solutions of non-homogeneous differential equations
with discontinuous right hand-side, and use Laplace transforms to solve that kind of
equations [1],

6) Find the solution of the first order homogeneous and non-homogeneous linear
differential equation systems [1],

7) Apply appropriate methods such as undetermined coefficients, variation of
parameters, eigenvalues, eigenvectors and series to solve differential equations [1].

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

Dersin ISCED Kategorisi

(ISCED Category of the course)

46 Matematik ve Istatistik
(46 Mathematics and Statistics)




Ders Kitabi Tiirkge:
(Textbook) Diferansiyel Denklemler ve Sinir Deger Problemleri, Cev. Omer Akin, Yazar: Edwards
&Penney 2007.
English:
William E. BOYCE & Richard C. DIPRIMA, Elementary Differential Equations and
Boundary Value Problems, 9th edition, 2009, John Wiley & Sons, Inc.
Yardimer Kaynaklar Diger “Temel Diferansiyel Denklemler” kitaplari.
(Other References) All “Elementary Differential Equations” books.
HAFTALIK KONULAR
Hafta Teorik Ders Konulari Ders Ogrenme
Ciktilan
1 Birinci mertebeden diferansiyel denklemler: Lineer denklemler; integral carpanlari metodu,
degdiskenlerine ayrilabilir tipten denklemler, homojen denklemler,Bernoulli denklemi. 1,2
2 Tam diferansiyel denklemler, varlik ve teklik, Riccati denklem. ikinci mertebeden lineer denklemler. 1,2,3
Sabit katsayil homojen denklemler.
3 Lineer homojen denklemlerin temel ¢éziimleri.Lineer bagimsizlik, Wronskian. Kompleks kokler, kath 2,3
kokler; mertebe indirgeme.
4 Homojen olmayan denklemler: Belirsiz katsayilar metodu, parametre degisimi. 2,3
5 | Yuksek mertebeden lineer denklemler: Genel teori, sabit katsayili homojen denklemler. 3
6 Yiksek mertebeden lineer denklemler: Belirsiz katsayilar metodu, Parametre degisimi. 3
7 Laplace D6nlisimi: Tanimlar, baslangic deger problemleri. 4
8 Basamak fonksiyonlari, Streksiz kuvvet fonksiyonuna sahip diferansiyel denklemler, impulse 4,5
fonksiyonlart.
9 Konvolisyon integralleri. Birinci mertebeden Lineer denklem sistemleri: Matrisler, 5
10 Lineer bagimsizlik, 6zdegerler, 6zvektorler. Sabit katsayil lineer homojen denklem sistemlerin temel 56
teorisi. Reel 6zdegerler.
11 | Kompleks 6zdegerler. Temel matrisler. Kath 6zdegerler. Homojen olmayan lineer denklem sistemleri. 6
12 | Serilerle ¢ozim: Kuvvet serileri. Bir adi nokta civarinda seri ¢ézimleri Kisim |I. 6,7
13 | Bir adi nokta civarinda seri ¢géztmleri Kisim Il. Regiiler, singller noktalar 6,7
14 | Euler denklemi. Reguiler, singller noktala civarinda seri géztimleri Kisim 1. 6,7
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 First order differential equations: Linear equations; Method of integrating factors, separable 19
equations, exact equations. ’
5 Existence and uniqueness. Second Order Linear Equations: Homogeneous equations with constant 123
coefficients. Fundamental solutions of linear homogeneous equations. T
3 Linear Independence, Wronskian. Complex roots, repeated roots; Reduction of order. 2,3
4 Nonhomogeneous Equations: Method of undetermined Coefficients. Variation of parameters 2,3
5 Higher order Linear equations: General theory, Homogeneous Equations with constant coefficients. 3
6 Higher order Linear equations: Method of undetermined coefficients. Variation of parameters. 3
7 The Laplace Transform: Definitions. Initial value problems. 4
8 Step functions. Differential equations with discontinuous forcing functions. Impulse functions. 4,5




9 The convolution integrals. Systems of First Order Linear Equations: Review of matrices. 5
10 Linear independence, eigenvalues, eigenvectors. Basic Theory. Homogeneous linear systems with 56

constant coefficients. Real Eigen values.

1 Complex eigenvalues. Fundamental matrices. Repeated Eigen values. Nonhomogeneous Linear 6

Systems.

12 Series Solutions: Power series. Series Solutions near an ordinary point. Part | 6,7
13 Series Solutions near an ordinary point. Part Il. Regular singular points. 6,7
14 Euler equation. Series solutions near a regular singular point, Part I. 6,7

DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) - -
Doénem Odevi / Projesi (Term Project) - -

Yariyil igi Derse Devam (Attendance) 14 10
Cahigmalari  [Seminer (Seminars) - -
(Semester Odevler (Homework) - -
Activities) Sunum (Presentations) - -

Arasinavlar (Midterm Exams) 2 40

Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 50
Toplam (Total) 100

DERSIN MAKINE MUHENDISLIGI PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI

Makina Miihendisligi Program Kazanimlari (Ciktilari) 1 2

1 |Matematik, fen bilimleri ve makine mihendisligi alani ile ilgili temel bilimlerde yeterli bilgi birikimi

2 Istatistik, dogdrusal cebir ve muhendislik bilimleri (mekanik, termodinamik, malzeme bilimi) konularini
kavrama

3 |Makine mihendislidi problemlerine matematik, fen ve mihendislik bilgisini uygulama becerisi,

4 |Mesleki ve etik sorumluluk gereklerini kavrama

5 Mihendislik ¢gézumlerinin kiresel ve toplumsal etkilerini ele almak i¢in gereken saglik, cevre, guvenlik,
ekonomi, hukuk benzeri konularda ¢ok yonlu egitim

6 Cagimizin sorunlarini tanima; proje yonetimi ve is hayatindaki uygulamalar hakkinda bilgi; girisimcilik,
yenilik¢ilik ve sirdlrebilir kalkinma hakkinda farkindalik

7 |Deney tasarlama, gerceklestirme, verileri analiz etme ve yorumlama becerisi

8 Mekanik ve isil sistemleri, bilesenleri, strecleri,gercekgi kisit ve kosullar altinda belirli gereksinimleri
kargilayacak sekilde tasarlama becerisi

9 Karmasik mihendislik problemlerini (agik uglu problem/ tasarim) tanimlama, bigimlendirme/ modelleme
ve ¢bzme becerisi

10 |Disiplinigi/cok disiplinli takimlar igerisinde is gorebilme ve bireysel ¢calisma becerisi

11 |Yazil, s6zlu ve gorsel araglarla etkin iletisim kurma becerisi, en az bir yabanci dil bilgisi

12 Muhendislik meslegdi ve kisisel gelisim icin yasam boyu 6grenmenin gerekliligi bilinci ve bu amagla
kendi ihtiyacini tanima ve gelistirme becerisi

13 Modern teknik ve araglari gelistirme, segcme ve kullanma becerisi; bilisim teknolojilerini etkin bir sekilde
kullanma becerisi

Katki Derecesi: 1-diisuk, 2-orta, 3-yiiksek




CONTRIBUTION of the COURSE on MECHANICAL ENGINEERING PROGRAM OUTCOMES

Mechanical Engineering Program Outcomes 1
1 |Adequate knowledge in mathematics, science and mechanical engineering basic subjects
2 A comprehension of statistics, linear algebra and engineering sciences (mechanics, thermodynamics,
materials science)
3 An ability to apply knowledge of mathematics, science, and engineering to mechanical engineering
problems
4 |A comprehension of professional and ethical responsibility
The broad education necessary to discuss the impact of engineering solutions in a global and societal
5 context. Knowledge about contemporary issues and the global and societal effects of engineering
practices on health, environment, and safety; awareness of the legal consequences of engineering
solutions
6 A recognition of contemporary issues; project management and information about business life
practices; awareness of entrepreneurship, innovation, and sustainable development
7 |An ability to design and conduct experiments, as well as to analyze and interpret data
8 An ability to design thermal and mechanical systems, components, or processes to meet desired needs
under realistic constraints and conditions
9 Ability to identify, formulate, and solve complex engineering problems (open ended problems/ design!);
ability to select and apply proper analysis and modeling methods for this purpose
10 |Ability to work efficiently in intra-disciplinary and multi-disciplinary teams; ability to work individually
11 An ability to communicate effectively with written, oral, and visual means; knowledge of a minimum of
one foreign language
12 A recognition of the need for and an ability to engage in life-long learning; recognition of personal needs
and ability to improve him/herself
13 An ability to use modern engineering techniques, skills, and computing tools necessary for engineering
practice; ability to employ information technologies effectively
Contribution degree: 1-low, 2-medium, 3-high
AKTS - iS YUKU TABLOSU (ECTS - WORK LOAD TABLE)
DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))
Ders Siiresi (Lectures) 14 4 56
Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 20 20
(Final Exam (Preparation included))
Kisa Sinavlar (Hazirlik Siiresi Dahil) } } }
(Quizzes (Preparation included))
Uygulama (Tutorial) 14 1 14
Seminer (Seminars) - - -
Sinif Dig1 Galigma Siiresi (Out class working time) 14 3 42
Odevler (Homework) 5 3 15
Sunum (Presentations) - - -
Arasinavlar (Hazirlik Siiresi Dahil) 5 14 o8
(Midterm Exams (Preparation included))
Toplam Is Yiikii (saat) (Total Work Load (h)) 175
Dersin AKTS Kredisi (Toplam Ig Yiikii / 25) 7
(ECTS Credits of the course (Total Work Load / 25))
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