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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Diferansiyel Denklemler

Differential Equations

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
Mat 201 3-4 4 55 4 - -
Mat 201E
Boliim / Program
(Department/Program) Matematik/Tiim Programlar ( Mathematics/All Programs)
Dersin Tiirii Dersin Dili Tiirkee/Ingilizce
(Course Type) Zorunlu (Compulsory) (Course Language) Turkish/English)

Dersin Onkosullar
(Course Prerequisites)

MAT 102 MIN DD/ MAT 102E MIN DD/ MAT 104 MIN DD/ MAT 104E MIN DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Dersin Icerigi
(Course Description)

Temel Temel Miihendislik Tasarim Insan ve Toplum Bilim
Bilim Miihendislik (Engineering Design) (General Education)
(Basic (Engineering Science)
Sciences)
70% 30% - -
Birinci Mertebeden Diferansiyel Denklemler, Ikinci Mertebeden LineerDiferansiyel Denklemler, Yiiksek

Mertebeden Lineer Diferansiyel Denklemler, Ikinci Mertebeden Lineer Denklemlerin Seri Coziimleri,,
Laplace Doniigiimleri, Birinci Mertebeden Lineer Denklem Sistemleri

First Order Differential Equations, Second Order Linear Equations, Higher Order Linear Equations, Series
Solutions of Second Order Linear Equations, The Laplace Transform, Systems of First Order Linear

Equations

Dersin Amaci

(Course Obijectives)

1. Diferansiyel denklemleri anlamak, kurmak, ¢c6zmek ve yorumlamak i¢in gerekli olan temel
kavramlari tanitmak.

2. Cesitli tipte diferansiyel denklem ¢6zme teknikleri 6gretmek.

3. Matematik bilgisini temel bilim ve mithendislik problemlerini ¢6zmede kullanabilme becerisi
kazandirmak

1. To introduce the basic concepts required to understand, construct, solve and interpret differential
equations.
2. To teach methods to solve differential equations of various types.

3. To give an ability to apply knowledge of mathematics on engineering problems

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi tamamlayan 6grenci,
I.Diferansiyel denklemleri belli 6zelliklerine gére siniflandirma
II. Birinci mertebeden lineer ve belirli tipte lineer olmayan diferansiyel denklemleri ¢6zme ve
¢oziimleri yorumlama
III. Lineer denklem ¢oziimleri igin varlik ve teklik kosullarni anlama
IV. ikinci ve daha yiiksek mertebeden sabit katsayili lineer denklemler igin ¢éziim bulma ve lineer
bagimsiz ¢oziimlerden tim ¢dziimleri tiiretebilme
V. ikinci mertebeden lineer denklemler icin adi ve diizgiin tekil noktalar etrafinda seri ¢dziimler
bulma
VI. Laplace doniisiimii kullanarak ilk deger problemleri ¢6zme
VII. Lineer denklem sistemlerini lineer cebir metodlariyla ¢6zebilme
becerilerini kazanacaktir.

Students completing this course will be able to :
I. Classify differential equations according to certain features

1. Solve first order linear equations and nonlinear equations of certain types and interpret the
solutions

[ii. Understand the conditions for the existence and uniqueness of solutions for linear
differential equations

V. Solve second and higher order linear differential equations with constant coefficients and
construct all solutions from the linearly independent solutions

V. To find series solutions about ordinary and regular singular points for second order linear
differential equations

VI. Solve initial value problems using the Laplace transform

VII. Solve systems of linear differential equations with methods from linear algebra.




Ders Kitabi Elementary Differential Equations and boundary Value Problems
(Textbook) Sixth Edition , William E. Boyce-Richard C. Diprima
Diger Kaynaklar

(Other References)

Odevler ve Projeler

(Homework & Projects

Ogrencilerin ¢alismalarma rehberlik etmesi amaciyla 5 caligma kagidi dagitilacaktir.

There will be 5 worksheets in order to guide the students with their studies.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmede Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

1

40%

Kisa Simavlar

(Quizzes)

Odevler
(Homeworks)

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

60%




DERS PLANI

Ders
Hafta Konular Ciktis1
1 Giris. Birinci Mertebeden Diferansiyel Denklemler -1l
2 Birinci Mertebeden Diferansiyel Denklemler Il
3 Birinci Mertebeden Diferansiyel Denklemler I - 111
4 Ikinci Mertebeden Diferansiyel Denklemler I -1v
5 Ikinci Mertebeden Diferansiyel Denklemler v
6 Yiiksek Mertebeden Diferansiyel Denklemler I -1v
7 Ikinci Mertebeden Diferansiyel Denklemlerin Seri Coziimleri V
8 Ikinci Mertebeden Diferansiyel Denklemlerin Seri Coziimleri / ARA SINAV V
9 Ikinci Mertebeden Diferansiyel Denklemlerin Seri Coziimleri \
10 Ikinci Mertebeden Diferansiyel Denklemlerin Seri Coziimleri — Laplace Déniisiimii V-VI
11 Laplace Doniistimii VI
12 Laplace Doniiglimii Vi
13 Birinci Mertebeden Lineer Denklem Sistemleri VI
14 Birinci Mertebeden Lineer Denklem Sistemleri VIl
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Introduction. First Order Differential Equations -1
2 First Order Differential Equations 1l
3 First Order Differential Equations I - 111
4 Second Order Differential Equations - 1v
5 Second Order Differential Equations \Y
6 Higher Order Differential Equations -1V
7 Series Solutions of Second Order Linear Equations V
8 Series Solutions of Second Order Linear Equations / MIDTERM EXAM \Y
9 Series Solutions of Second Order Linear Equations \Y
10 Series Solutions of Second Order Linear Equations. The Laplace Transform. V-VI
11 The Laplace Transform VI
12 The Laplace Transform VI
13 Systems of First Order Linear Equations Vil
14 Systems of First Order Linear Equations VII




Dersin Miihendislik Programuyla iliskisi

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

Katki

Seviyesi

1

2

3

Matematik, fen bilimleri ve miihendislik bilgisini miithendislik problemlerini ¢6zmede kullanabilme becerisi

X

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gere¢ ve techizati
kullanabilme becerisi

Bir makinay1, parcasini veya prosesi, beklenen performansi, imalat dzelliklerini ve ekonomikligi saglayacak
sekilde secme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

Miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirk¢e ve Ingilizce etkin yazili ve sdzIii iletisim kurma becerisi

Sk |=|o |

Miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve yorum yapabilme
becerisi

Hayat boyu (Siirekli) egitimin 6nemini kavrama ve uygulayabilme becerisi

Miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma

==

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik yontemlerini ve cagdas
bilgi erisim olanaklarini kullanabilme becerisi

1: Az Katk, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Engineering Curriculum

Program Outcomes

Level of
Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering on engineering problems

X

An ability to design and conduct experiments, as well as to analyze and interpret data and use modern
tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet desired performance,
manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve engineering problems.

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

S || |a

An ability to understand and comment on the impact of engineering solutions in a national and global
context.

A recognition of the need for, and an ability to engage in life-long learning

(S

A knowledge of contemporary issues in engineering

An ability to use the techniques, skills, and modern engineering tools , such as computer programs,

necessary for engineering design and analysis and use modern information systems

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Department of Mathematics 2009




