2023 - 2024 / ECVL221 - Differential Equations / Differential Equations

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Differential Equations / Differential Equations

Ders Kodu / Course Code

ECVL221

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

1. Diferansiyel denklemleri anlamak, kurmak, ¢c6zmek ve yorumlamak icin gerekli olan
temel kavramlari tanitmak ve gesitli tipte diferansiyel denklem ¢6zme teknikleri
O6gretmek.

2. Matematik bilgilerini miihendislik problemlerine uygulama becerisi kazandirmak.

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

2. To give an ability to apply knowledge of mathematics in engineering problems

igerigi / Content

Diferansiyel Denklemlerin Siniflandirimasi, Baslangi¢ Deger Problemi, Birinci dereceden
diferansiyel denklemler, Ayrilabilir denklemler, Lineer birinci derece diferansiyel
denklemler, Tam Denklemler, Homojen Denklemler, Bernoulli Denklemleri, ikinci Derece
Diferansiyel Denklemler, Yiiksek Dereceli Diferansiyel Denklemler, Homojen Olmayan
Diferansiyel Denklemler, Diferansiyel denklemlerin lineer sistemleri

Introduction , Classification of Differential Equations, Initial Value Problem, First Order
Differential Equations, Seperable Equations, Exact Equations, Substitution, Homogen
Equations, Bernoulli's Equations, Second Order Differential Equations,

Higher order differential equations, Nonhomogeneous Equations, Linear Systems of
Differential Equations

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Differential Equations & Linear Algebra (3. Baski), C. H. Edwards, D. E.
Penney, (2011) Pearson.

Differential Equations & Linear Algebra (3rd Edition), C. H. Edwards, D. E.
Penney, (2011) Pearson.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Diferansiyel denklemleri belli 6zelliklerine gére siniflandirir.

Classify differential equations according to certain features.

Birinci mertebeden lineer ve belirli tipte lineer olmayan diferansiyel denklemleri ¢ézer ve,¢oziimleri

yorumlar.

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

Yiiksek mertebeden sabit katsayil lineer denklemler igin ¢6ziim bulur ve lineer bagimsiz
¢6zimlerden tim ¢ozimleri tlretir.

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

Lineer diferansiyel denklem sistemlerini lineer cebir yontemleriyle ¢ozer.

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

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Diferansiyel Denklemlerin Siniflandinimasi, Baslangi¢ Deger
Problemi
Introduction , Classification of Differential Equations, Initial Value
Problem
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Birinci dereceden diferansiyel denklemler, Ayrilabilir denklemler
First Order Differential Equations, Seperable Equations
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Lineer birinci derece diferansiyel denklemler
Linear First Order Differential Equations
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Tam Denklemler
Exact Equations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Homojen Denklemler, Bernoulli Denklemleri

Substitution, Homogen Equations, Bernoulli's Equations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 ikinci Derece Diferansiyel Denklemler
Second Order Differential Equations
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 ikinci Derece Diferansiyel Denklemler
Second Order Differential Equations
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm Exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Yiksek Dereceli Lineer Diferansiyel Denklemler
Higher order linear differential equations
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Yiksek Dereceli Diferansiyel Denklemler
Higher order differential equations
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Homojen olmayan Denklemler

Nonhomogeneous Equations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Homojen Olmayan Diferansiyel Denklemler
Nonhomogeneous Equations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Diferansiyel denklemlerin lineer sistemleri
Linear Systems of Differential Equations
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Laplance déntsimleri, Lineer diferansiyel denklemlerin seri

cozumleri

Laplance Transform, Series Solutions of Linear Differential Equations
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number L
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 20.00 20.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Bireysel Calisma / Self Study 1 20.00 20.00
Final Sinavi / Final Examination 1 20.00 20.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 35.00 35.00
Toplam / Total: 5 125.00 125.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 125.00/25.00 = 5.00 ~ 5.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 125.00 / 25.00 = 5.00 ~ 5.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Diferansiyel denklemleri belli
ozelliklerine gore siniflandirir. /
Classify differential equations
according to certain features.

2.Birinci mertebeden lineer ve
belirli tipte lineer olmayan
diferansiyel denklemleri ¢dzer
ve,¢Oziimleri yorumlar. / Solve 4 5 4 5 4 5 4 5 5 5 5
first order linear equations and
nonlinear equations of certain
types, interpret the solutions

3.Yliksek mertebeden sabit
katsayili lineer denklemler icin
¢6zum bulur ve lineer
bagimsiz ¢ézimlerden tim
¢OzUmleri tiretir. / Solve higher
order linear differential
equations with constant
coefficients and

construct all solutions from the
linearly independent solutions.

4 Lineer diferansiyel denklem
sistemlerini lineer cebir
yontemleriyle ¢ozer. / Solve
systems of linear differential
equations with methods from
linear algebra.

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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