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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Differential Equations / Differential Equations

Ders Kodu / Course Code

EINS215

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

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yoktur.

none

Amaci / Purpose

Matematiksel dlstinceyi gelistirmek ve Matematik, fizik ve miihendislikte karsilasilan
problemleri ¢ézebilmek.

To develop mathematical thinking and solve problems in mathematics, physics and
engineering.

igerigi / Content

Diferansiyel Denklemlerin ,Tanimi ve Siniflandiriimasi, Diferansiyel Denklemin Mertebesi
ve Derecesi, Diferansiyel Denklemlerin Céziimleri: integral Egrisi, Kapali-Agik Cozim,
Ozel Coziim,Genel Coéziim, Tekil Coziim, Baslangic Deger Problemi. Diferansiyel
Denklemlerin Elde Edilisi. Birinci Mertebe Diferansiyel Denklemler: Degiskenlerine
Ayrilabilir Diferansiyel Denklemler, Degiskenlerine Ayrilabilen Diferansiyel Denklemlere
Dénstirtlebilen Diferansiyel Denklemler. Homojen Fonksiyonlar, Homojen Diferansiyel

Denklemler, Homojen hale Dénusturilebilen Diferansiyel Denklemler, Lineer Denklemler

Definition and Classification of Differential Equations, Order and Degree of Differential
Equation, Solutions of Differential Equations: Integral Curve, Closed-Open Solution,
Special Solution, General Solution, Singular Solution, Initial Value Problem. Derivation
of Differential Equations. First Order Differential Equations: Separable Differential
Equations, Differential Equations That Can Be Converted to Separable Differential
Equations. Homogeneous Functions, Homogeneous Differential Equations,
Transformable Differential Equations, Linear Equations

Onerilen Diger Hususlar /

Yoktur. none
Recommended Other
Considerations
Staj Durumu / Internship Status Yok none

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

Elementary Differential Equations and Boundary Value Problems. William E. Boyce and
Richard C.DiPrima, Eighth Edition,2005,U.S.A.

Diferansiel Denklemler.Cilt 1. Prof. Yavuz Aksoy . Yildiz Teknik Universitesi Fen Edebiyat

Fakiiltesi, Matematik Béliimii .YTU Yayinlan. istanbul

Diferansiyel Denklemler.Cilt 2. Prof. Yavuz Aksoy, Yrd. Dog. Dr. E. Mehmet Ozkan. Yildiz

Teknik Universitesi Fen Edebiyat Fakiiltesi, Matematik Béliimii .YTU Yayinlar. istanbul
Diferansiyel Denklemler . Prof.Dr. Mustafa Bayram . Yildiz Teknik Universitesi Fen
Edebiyat Fakiiltesi, Matematik Bolimu . 2011. Istanbul

Elementary Differential Equations and Boundary Value Problems. William E. Boyce
and Richard C.DiPrima, Eighth Edition,2005,U.S.A.

Diferansiel Denklemler.Cilt 1. Prof. Yavuz Aksoy . Yildiz Teknik Universitesi Fen
Edebiyat Fakdltesi, Matematik Bolima .YTU Yayinlari. Istanbul

Diferansiyel Denklemler.Cilt 2. Prof. Yavuz Aksoy, Yrd. Dog. Dr. E. Mehmet Ozkan.
Yildiz Teknik Universitesi Fen Edebiyat Fakiiltesi, Matematik Bolimii .YTU Yayinlar.
istanbul

Diferansiyel Denklemler . Prof.Dr. Mustafa Bayram . Yildiz Teknik Universitesi Fen
Edebiyat Fakiiltesi, Matematik Béliimii . 2011. istanbul




Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi Aliye SARAC

OGRENME GIKTILARI / LEARNING OUTCOMES

(:)grenciler matematiksel disiinceyi gelistirmeyi 6grenecektir.

1 Ogrenciler diferansiyel denklemlerini gézebilme becerisi saglamayi 6grenecektir.

Ogrenciler matematik, Fizik ve miihendislikte karsilagilan problemleri gzebilmeyi 6grenecektir

Students will learn to develop mathematical thinking.
Students will learn to provide the ability to solve differential equations.
Students will learn to solve problems in mathematics, physics and engineering.

Ogrenciler bilimsel arastirmalarda kullanilmak (izere bir ydntem kazandirmayi 6grenecektir

2 Ogrenciler birgok matematiksel problemlerin diferansiyel denklem modelini kurarak ¢éziimiinii

ogrenecektir.

Students will learn to acquire a method for use in scientific research.
Students will learn to solve many mathematical problems by constructing the differential equation
model.

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 ,Tanimi ve Siniflandinimasi, Diferansiyel
Denklemin Mertebesi ve Derecesi,
Definition and Classification of Differential Equations, Order and
Degree of Differential Equation,
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
. Techniques
Diferansiyel Denklemlerin Gézimleri: Integral Egrisi, Kapali-Agik
2 Cozim, Ozel C6ziim,Genel Coziim, Tekil Céziim, Baslangi¢c Deger
Problemi. Diferansiyel Denklemlerin Elde Edilisi
Solutions of Differential Equations: Integral Curve, Closed-Explicit
Solution, Special Solution, General Solution, Singular Solution, Initial
Value Problem. Derivation of Differential Equations
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Birinci Mertebe Diferansiyel Denklemler: Degiskenlerine Ayrilabilir
3 Diferansiyel Denklemler, Degiskenlerine Ayrilabilen Diferansiyel
Denklemlere Doénustiriilebilen Diferansiyel Denklemler,
First Order Differential Equations: Separable Differential Equations,
Differential Equations That Can Be Converted to Separable
Differential Equations,
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Homojen Fonksiyonlar, Homojen Diferansiyel Denklemler, Homojen
Hale Dénustirilebilen Diferansiyel Denklemler.
Homogeneous Functions, Homogeneous Differential Equations,
Differential Equations That Can Be Converted to Homogeneous.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Tam Diferansiyel Denklemler, Tek Degiskeni ieren integrasyon

carpanlar metodu.

Exact Differential Equations, Integration multipliers method involving
Single Variable.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Lineer Denklemler, integrasyon Garpanlan Metodu, Parametrelerin
Degisimi Metodu, Bernoulli Diferansiyel Denklemi.
Linear Equations, Integration Factors Method, Variation of
Parameters Method, Bernoulli Differential Equation.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
7 Riccati Diferansiyel Denklemi.
Riccati Differantial Equation.
. . 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 Birinci Mertebe Yiksek Dereceden Diferansiyel Denklemler: Clairaut
ve Lagrange Denklemleri.
First Order Higher Order Differential Equations: Clairaut and
Lagrange Equations.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 Yiksek Mertebe Lineer Diferansiyel Denklemler
Higher Order Linear Differential Equations
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
Sabit Katsayili Homojen Diferansiyel Denklemler, Karakteristik
11 Denklem, Lineer Homojen Denklemlerin Genel Coziimleri, Lineer

Bagimsizlik ve Wronskian Determinanti.

Constant Coefficient Homogeneous Differential Equations,
Characteristic Equation, General Solutions of Linear Homogeneous
Equations, Linear Independence and Wronskian Determinant.

417




Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Karakteristik Denklemin Kompleks Kokleri, Reel Kékler, Tekrarlanan
12 =
Kokler.
Complex Roots of Characteristic Equation, Real Roots, Repeating
Roots.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Homojen Olmayan Denklemler.
Nonhomogeneous Equations.
. . Ogretim Yont: - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Belirsiz Katsayilar Yontemi

Belirsiz Katsayilar Yontemi

517




DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number L
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 o s
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 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 10.00 10.00
Derse Katilim / Attending Lectures 10 4.00 40.00
Ev Odevi / Homework 1 15.00 15.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 10.00 10.00
Bireysel Calisma / Self Study 10 5.00 50.00
Toplam / Total: 25 46.00 127.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 127.00/25.00 = 5.08 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 127.00 / 25.00 = 5.08 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.0grenciler matematiksel
dislinceyi gelistirmeyi
ogrenecektir.

Ogrenciler diferansiyel
denklemlerini ¢6zebilme
becerisi saglamayi
ogrenecektir.

Ogrenciler matematik, Fizik ve
muhendislikte karsilasilan
problemleri ¢ézebilmeyi
o6grenecektir / Students will
learn to develop mathematical
thinking.

Students will learn to provide
the ability to solve differential
equations.

Students will learn to solve
problems in mathematics,
physics and engineering.

2.0grenciler bilimsel
arastirmalarda kullaniimak
Uzere bir ydbntem kazandirmayi
ogrenecektir

Ogrenciler birgok matematiksel
problemlerin diferansiyel
denklem modelini kurarak
¢OzUminl 6grenecektir. /
Students will learn to acquire a
method for use in scientific
research.

Students will learn to solve
many mathematical problems
by constructing the differential
equation model.

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

717




