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Dersin Amaci

(Course Objectives)

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

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

Dersin igerigi

(Course Content)

Diferansiyel denklemler teorisinin temel tanimlari ve kavramlari. Birinci mertebe diferansiyel
denklemler. integral carpanlari metodu. Degiskenlerine ayrilabilir tipten denklemler. Homojen
denklemler. Bernoulli denklemi. ikinci mertebeden sabit katsayili dogrusal diferansiyel
denklemler. Sabit katsayili birinci mertebe dogrusal diferansiyel denklem sistemleri. Laplace
doénlsimu. Laplace dénlstimiinin sabit katsayili dogrusal diferansiyel denklemlere
uygulanmasi. Konvolosyon kavrami. Degisken katsayili dogrusal diferansiyel denklemler.
Euler denklemi. Adi ve tekil noktalar. ikinci mertebe dogrusal diferansiyel denklemlerin seri
¢ozlimleri.

Basic definitions of the theory of differential equations. First order differential equations.
Integration factor method. Separable equations. Homogenous equations. Bernoulli equation.
Second order linear differential equations with constant coefficients. Systems of first order
linear differential equations with constant coefficients. Laplace transforms. Applications of
Laplace transform to linear differential equations with constant coefficients. Convolution.
Linear differential equations with variable coefficients. Euler equation. Ordinary and singular
points. Series solutions of second-order linear differential equations.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1) Adi diferansiyel denklem kavramini bilir,

2) Birinci mertebeden diferansiyel denklemleri gdzmek icin uygun metodlar segebilir,

3) Yiksek mertebeden sabit katsayili homojen diferansiyel denklemleri ¢ozebilir,

4) Diferansiyel denklemleri gdzmek igin Laplace dontsuimlerini kullanabilir,

5) Siireksiz sag tarafli homojen olmayan diferansiyel denklemlerin ¢éziimlerinin davranislarini
anlayabilir ve bu tiirden denklemlerin ¢éziimleri icin Laplace dénisimlerini kullanabilir,

6) Birinci dereceden homojen ve homojen olmayan lineer diferansiyel denklem sistemlerinin
¢ozimlerini bulabilir.

7) Diferansiyel denklemleri ¢dzmek igin, belirsiz katsayilar metodu, parametre degisimi,
o6zdeger, 6zvektorler ve serilerle ¢ozim tekniklerini uygulayabilir.

Students who pass the course satisfactorily can:

1) Know the concept of ordinary differential equation,

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

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

4) Use the Laplace transform for solving differential equations,

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

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




Dersin ISCED Kategorisi 46 Matematik ve Istatistik

(ISCED Category of the course) (46 Mathematics and Statistics)

Ders Kitabi Tirkge: .

(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.

Yardimci Kaynaklar Diger “Temel Diferansiyel Denklemler” kitaplari.
(Other References) All “Elementary Differential Equation” books.

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Ders Ogrenme
Ciktilan

1 Birinci mertebeden diferansiyel denklemler: Lineer denklemler; integral carpanlari
metodu. 1,2

2 Degiskenlerine ayrilabilir tipten denklemler, homojen denklemler. Tam diferansiyel 1,2
denklemler ve integral ¢arpanlari.
Varlik ve teklik. ikinci mertebeden lineer denklemler: Sabit katsayili homojen 2,3
denklemler. Lineer homojen denklemlerin temel ¢éztmleri. Wronskian.

4 Kompleks kokler, kath kdkler. Mertebe indirgeme. 2,3

5 Homojen olmayan denklemler: Belirsiz katsayilar metodu, parametre degisimi. 3

6 Yiksek mertebeden lineer denklemler: Genel teori, sabit katsayili homojen 3
denklemler. Belirsiz katsayilar metodu.

7 Parametre degisimi. Laplace DonisUimu: Tanimlar. 4

8 Baslangi¢ deger problemleri. Basamak fonksiyonlari. 4,5

9 Siireksiz kuvvet fonksiyonuna sahip diferansiyel denklemler. Impulse fonksiyonlari. 5
Konvollisyon integralleri.

10 | Birinci mertebeden Lineer denklem sistemleri: Matrisler, Lineer bagimsizlik, 6

1 Ozdegerler, 6zvektorler. Birinci mertebeden lineer denklem sistemlerinin temel teorisi. 6,7

12 Sabit katsayili lineer homojen denklem sistemlerin temel teorisi. Reel 6zdegerler. 6,7
Kompleks 6zdegerler. Temel matrisler.

13 Kath 6zdegerler. Homojen olmayan lineer denklem sistemleri. Serilerle ¢ozim: Kuvvet 6,7
serileri.

14 | Bir adi nokta civarinda seri ¢éztimleri Kisim I-Kisim I1. 6,7

COURSE PLAN
Course
Week Topics Learning
Outcomes

1 First order differential equations: Linear equations; Method of integrating factors. 1.2

2 Separable equations. Exact equations and integrating factors. 1.2

3 Existence and uniqueness. Second Order Linear Equations: Homogeneous equations 2,3
with constant coefficients. Fundamental solutions of linear homogeneous equations.




Wronskian.
4 Complex roots; Repeated roots. Reduction of order. 2,3
5 Nonhomogeneous Equations: Method of undetermined coefficients. Variation of 3
parameters.
6 Higher order Linear equations: General theory, Homogeneous Equations with constant 3
coefficients. Method of undetermined coefficients.
7 Variation of parameters.The Laplace Transform: Definitions. 4
" . 4,5
8 Initial value problems. Step functions.
9 Differential equations with discontinuous forcing functions. Impulse functions. The 5
convolution integrals.
10 | Systems of First Order Linear Equations: Review of matrices. Linear independence. 6
11 Eigenvalues, eigenvectors. Basic Theory of Systems of First Order Linear Equations. 6,7
12 Homogeneous linear systems with constant coefficients. Real eingenvalues. Complex 6,7
eigenvalues. Fundamental matrices.
13 Repeated eingenvalues. Nonhomogeneous Linear Systems. Series Solutions: Power 6,7
series.
14 | Series Solutions near an ordinary point. Part I-Part Il. 6,7
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes)
Dénem Odevi / Projesi (Term Project)
) Derse Devam (Attendance)
Yaryil Igi
Calismalari | Seminer (Seminars)
(Semester | Bgevier (Homework) 10
Activities)
Sunum (Presentations)
Ara sinavlar (Midterm Exams) 2 50
Proje (Project)
YARIYIL SONU SINAVI (FINAL EXAM) 1 50
Toplam (Total) 100
AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)
DERS ETKINLIKLERI Sayi Siire (Saat) (s;ig(uv‘\(/lérk
(COURSE ACTIVITIES) (Quantity) (Time (h)) Load (h))
Ders Siresi
(Lectures) 14 4 56




Yariyil Sonu Sinavi (Hazirlik Suresi Dahil) 1 25 25
(Final Exam (Preparation included))

Kisa Sinavlar (Hazirlik Siresi Dahil)

(Quizzes (Preparation included))

Uygulama

(Tutorial) 14 1 14
Seminer

(Seminars)

Sinif Digi1 Galisma Suresi

(Out class working time) 14 2 28
Odevler

(Homework) 10 2 20
Sunum

(Presentations)

Arasinavlar (Hazirlik Surresi Dahil) > 16 32
(Midterm Exams (Preparation included))

Toplam s Yiikii (saat) 175
(Total Work Load (h))

Dersin AKTS Kredisi (Toplam Is Yiikii / 25) 7
(ECTS Credits of the course (Total Work Load / 25))
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