2023 - 2024 / MT304B - Differential Equations / Differential Equations

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Differential Equations / Differential Equations

Ders Kodu / Course Code

MT304B

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor Degree / Bachelor Degree

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 4.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

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

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Normal Education / Normal Education

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bir diferansiyel denklem ve bu tip denklemlere iliskin kavramlar 6gretmek amaglanmistir

To supply the candidate teachers knowledge about contemporary teaching methods
and techniques in science and technology teaching courses. To provide opportunity of
using teaching materials or activities which are prepared suitable for these methods
and techniques with sample course presentations.

igerigi / Content

Diferansiyel denklem kavrami, diferansiyel denklemlerin siniflandiriimasi, baslangig-deger
problemleri, genel ¢ézumler, degiskenlerine ayrilabilen denklemler, homojen denklemler,
homojen hale donustirilebilen denklemler, tam diferansiyel denklemler, integrasyon
carpani ve tam diferansiyel denklemlere donistirilebilen denklemler, birinci mertebeden
lineer diferansiyel denklemler, Bernoulli ve Riccati tipi diferansiyel denklemler. Birinci
mertebeden yiiksek dereceli denklemler, degiskenlerden birini icermeyen ikinci
mertebeden denklemler, ikinci mertebeden diferansiyel denklemlerin uygulamalar. Yiksek
mertebeden diferansiyel denklemler ve lineer diferansiyel denklemler ve ¢ozimleri.

The concept of differential equation, the classification of the differential equations,
Initial value problems, general solutions, Separable differential equations,
homogeneous equations, the equations that can be turned into the homogeneous
state, total differential equations, the equations that can be turned into the integration
multipliers and the total differential equations, primary linear differential equations,
Bernoulli and Riccati-type differential equations. Primary high-level equations,
secondary level equations not including any one of the variables, the applications of
the secondary level differential equations. High-level differential equations and linear
differential equations and their solutions.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

1. Dog. Dr. irfan Baki YASAR, Diferensiyel Denklemler ve uygulamalari
2. Prof. Dr. H. Hilmi HACISALIHOGLU, Diferensiyel Denklemler(Ceviri)

1. Dog. Dr. irfan Baki YASAR, Diferensiyel Denklemler ve uygulamalan
2. Prof. Dr. H. Hilmi HACISALIHOGLU, Diferensiyel Denklemler(Ceviri)




Ogretim Uyesi (Uyeleri) / Faculty Prof. Dr. Rabil AYAZOGLU
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 1.Diferansiyel denklem kavramini agiklayabilecek Explain the concept of differential equation

2 2.Diferansiyel denklemleri siniflandirabilecek Categorise differential equatons

3 3.Baslangig-deger problemlerini ¢ozebilecek Solve initial value problems, first degree linear differential equations
4 4.Homojen ve tam diferansiyel denklemleri ¢ézebilecek Solve homogeneous and complete differential equations.

Cozebilecek

5.Birinci mertebeden lineer diferansiyel denklemleri, Bernoulli ve Riccati tipi diferansiyel denklemlerini

Solve differential equations which are in the type of Bernoulli

6 6.Yiksek mertebeden diferansiyel denklemlerini kavrayabilecek

Solve Riccati and high grade differential equations.

HAFTALIK DERS iCERIGi / DETAILED COURSE OUTLINE

217




Hafta / Week

. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
Techniques
1 Diferansiyel denklem kavrami, diferansiyel denklemlerin
siniflandinimasi
The concept of differential equation, the classification of the
differential equations
. . Ogretim Yéntem ve = _—
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
2 Birinci mertebeden diferensiyel denklemler,g6ziimlerin varlik ve
tekligi,yon alanlari ve ¢6zim egrileri
First order differential equations,existance and uniquieness of
solutions,slope fields and solution curves
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Baslangi¢-deger problemleri, genel ¢éziimler, degiskenlerine
ayrilabilen denklemler
Initial value problems, general solutions, Separable Differential
equations
. . Ogretim Yoéntem ve . -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
4 Ayrilabilir denklemler ve uygulamalari, birinci mertebe lineer
denklemler,Bernoulli diferensiyel denklemi
Seperable equations and applications, linear First order
equations,Bernoulli equations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Homojen ve Homojen Duruma Getirilebilen Dif.Denklemler
Solution of some nonlinear differential equations,clairaut equations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Tam Diferansiyel ve Tam Dif. Duruma Getirilebilen Dif.Denklemler
Solution of some nonlinear differential equations,clairaut equations
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 integrasyon garpani ve Tam Dif. Duruma Getirilebilen Dif.Denklemler
Mathematical models,population models,equlibrium solutions and
stability
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Birinci mertebeden lineer diferansiyel denklemler
Reduction of order,linear equations of higher order,introduction to
second order linear equations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Ara sinav
Midterm exam
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Birinci mertebeden lineer diferansiyel denklemler
Reduction of order,linear equations of higher order,introduction to
second order linear equations
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Bernoulli tipi Diferansiyel Denklemler

General solutions of linear equations,homogeneous equations with
constant coefficients,some applications,nonhomogeneous equations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Ricati Tipi Diferansiyel Denklemler
General solutions of linear equations,homogeneous equations with
constant coefficients,some applications,nonhomogeneous equations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Birinci mertebeden yiksek dereceli denklemler
Undetermined coefficient and variation of parameters
methods,Cauchy Euler equations
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 ikinci mertebeden diferansiyel denklemler ve uygulamalar
Undetermined coefficient and variation of parameters
methods,Cauchy Euler equations
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Yiiksek mertebeden diferansiyel denklemler
Application of higher order equations,end point problems and
eigenvalues
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Dénem sonu sinavi

Final Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Ni?]}./t')ér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 100
Toplam / Total: 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40

Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities

Sayi /
Number

Katki Yuzdesi /
Percentage of
Contribution (%)

Final Sinavi / Final Examination

100
Toplam / Total: 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 1.00 1.00
Final Sinavi / Final Examination 1 1.00 1.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Bireysel Calisma / Self Study 4 1.00 4.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 6 6.00 36.00
Final Sinavi igin Bireysel Calisma / Individual Study for Final Examination 6 6.00 36.00
Toplam / Total: 32 18.00 120.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 120.00/30.00 = 4.00 ~ 4.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 120.00 / 30.00 = 4.00 ~ 4.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Learning Outcomes 1111112 (113 |21.1|3.1.1 (321|331 (332 |34.1|342

1.1.Diferansiyel denklem
kavramini agiklayabilecek /
Explain the concept of
differential equation

2.2 Diferansiyel denklemleri
siniflandirabilecek /
Categorise differential
equatons

3.3.Baslangi¢-deger
problemlerini ¢ézebilecek /
Solve initial value problems,
first degree linear differential
equations

4.4 Homojen ve tam
diferansiyel denklemleri
cozebilecek / Solve
homogeneous and complete
differential equations.

5.5.Birinci mertebeden lineer
diferansiyel denklemleri,
Bernoulli ve Riccati tipi
diferansiyel denklemlerini
Cozebilecek / Solve
differential equations which are
in the type of Bernoulli

6.6.YUlksek mertebeden
diferansiyel denklemlerini
kavrayabilecek / Solve Riccati
and high grade differential
equations.

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