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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

DIFFERENTIAL EQUATIONS / DIFFERENTIAL EQUATIONS

Ders Kodu / Course Code

DUIM2012016252

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor’s / Bachelor's

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 3.00
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 2

Ogretim Sistemi / Teaching System

Formal Education / Formal Education

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Dersin amaci fen bilimleri ve miihendislik alanlarinda karsilasilan problemlere ait
matematiksel modellerin olusturulmasi, olusturulan modellerin analitik, kalitatif ve temel
bazi sayisal ¢6zim yontemleri ile g6ziilmesi ve ¢éziimlerin matematiksel model
kapsaminda yorumlanabilme bilgi ve becerisinin kazandiriimasidir.

This course aims to provide students with general knowledge on formulating problems
that arises in applied sciences as mathematical models, solving such models through
analytical, qualitative and numerical methods, as well as interpreting solutions within
the concept of physical problem at hand.




igerigi / Content

Diferensiyel denklemler ve temel kavramlar. Matematiksel model olarak diferensiyel
denklemler. (Adi-kismi diferensiyel denklemler, diferensiyel denklemlerin derece ve
mertebesi. Diferensiyel denklemlerin elde edilisi). Diferensiyel denklemlerin genel, 6zel ve
tekil géztimleri. Varlik-Teklik teoremleri. YOn alanlar ve ¢dzim egrileri. Degiskenlerine
ayrilabilen, homojen, tam ve tam sekle donistirilebilen diferensiyel denklemler. Lineer
diferensiyel denklem, Bernoulli diferensiyel denklemi ve uygulamalar (niifus modeli, ivme-
hiz modeli, 1s1 problemleri). Degisken degistirme yéntemi. indirgenebilir denklemler
(Degiskenlerden birini icermeyen ve lineer olmayan diferensiyel denklemler). n-inci
mertebeden lineer diferensiyel denklemlerin genel ¢6zlm teorisi (g6zlimlerin lineer
bagimsizligi, homojen denklemler igin slper-poziyon prensibi, 6zel ve genel ¢6zim
kavramlar). n-inci mertebeden sabit katsayili homojen diferensiyel denklemlerin genel
¢ozlUmleri. Sabit katsayill homojen olmayan denklemler ve ¢oziim yéntemleri. (Belirsiz
katsayilar yontemi Parametrelerin degisimi yontemi). Baslangi¢ ve sinir deger problemleri.
(Sinir deg@er problemleri icin 6zdegerler, 6z fonksiyonlar. Fiziksel uygulamalar, mekanik
titresimler, Elektrik devreleri). Degisken katsayill homojen ve homojen olmayan
diferensiyel denklemler (CauchyEuler, Legendre diferensiyel denklemleri). Mertebe
dusurme yéntemi. Diferensiyel denklemlerin adi nokta civarinda seriler yardimiyla ¢ozim.
Laplace ve ters Laplace donisumleri. Sabit ve degisken katsayili baslangi¢ deger
problemleri ile Delta-Dirac ve 6teleme fonksiyonlarini iceren diferensiyel denklemlerin
Laplace yontemiyle ¢oziimleri. Diferensiyel denklem sistemleri. Yiksek mertebeden
diferensiyel denklemlerin birinci mertebeden sisteme donustirilmesi. Homojen
diferansiyel denklem sistemlerin 6zdeger, 6zvektdr yontemi ile ¢dziimi. Homojen olmayan
sabit katsayili diferensiyel denklem sistemlerinin ¢éziimleri. Laplace déniisiimlerinin
diferensiyel denklem sistemlerine uygulanisi. Diferensiyel denklemler igin sayisal ¢6ziim
yontemleri (Euler ve Runge-Kutta yontemi).

Differential equations and basic concepts. Differential equations as mathematical
model (Ordinary differential equations, order and degree of differential equations.
Derivation of differential equations) General, particular and singular solutions of the
differential equations. Existence and uniqueness theorems. Direction fields and
solution curves. Separable, homogenous, exact differential equations and
transforming to exact differential equation by using integrating factor. Linear
differential equations, Bernoulli differential equation and applications of the first order
differential equations (Population model, accelerationvelocity model, temperature
problems). Change of variables. Reducible differential equations (single variable and
nonlinear differential equations). General solution of nth order linear differential
equations (linearly independent solutions, super position principle for the
homogeneous equations, particular and general solutions). General solution of nth
order constant coefficient homogenous differential equations. Solutions of the constant
coefficient nonhomogenous equations. (Undetermined coefficients, change of
parameters). Initial Value Problems (IVP) and Boundary Value Problems (BVP)
(Eigenvalues and eigenfunctions for boundary value problems. Physical applications,
mechanical vibrations, electrical circuits). Variable coefficient homogenous and non-
homogenous differential equations (Cauchy-Euler, Legendre differential equations).
Reduction of order. Power series solutions of differential equations around ordinary
points. Laplace and inverse Laplace transformations. Solutions of constant and
variable coefficient boundary value problems and differential equations containing
Dirac-Delta function and transformation functions by using Laplace transformations.
System of differential equations. Transformation of higher order differential equation to
the system of first order differential equations. Solutions of the homogenous
differential equations using eigenvalues and eigenvectors. Solutions of non-
homogeneous constant coefficient system of differential equations. Application of the
Laplace transformation to system of differential equations. Numerical solutions of
differential equations (Euler and Runge-Kutta methods).

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

Edwards, C.H., Penney, D.E. (Ceviri Ed. AKIN, O). 2006; Diferensiyel Denklemler ve Sinir
Deger Problemleri (Bélim 17), Palme Yayincilik, Ankara.

Coskun, H. 2002; Diferansiyel Denklemler, KTU Yayinlari, Trabzon.

Basarir, M., Tuncer, E.S. 2003; C6zlimli Problemlerle Diferansiyel Denklemler, Degisim
Yayinlari, istanbul

Kreyszig, E. 1997; Advenced Engineering Mathematics, New York.

Bronson, R. (Cev. Ed: Hacisalihoglu, H.H.) 1993; Diferansiyel Denklemler, Nobel Yayinlari,
Ankara.

Spiegel, M.R. 1965; Theory and Problems of Laplace Transforms, Mcgrawhill

Book Company, New York.

Edwards, C.H., Penney, D.E. (Ceviri Ed. AKIN, O). 2006; Diferensiyel Denklemler ve
Sinir Deger Problemleri (B6lim 17), Palme Yayincilik, Ankara.

Coskun, H. 2002; Diferansiyel Denklemler, KTU Yayinlari, Trabzon.

Basarir, M., Tuncer, E.S. 2003; C6zimlii Problemlerle Diferansiyel Denklemler,
Degisim Yayinlari, istanbul

Kreyszig, E. 1997; Advenced Engineering Mathematics, New York.

Bronson, R. (Cev. Ed: Hacisalihoglu, H.H.) 1993; Diferansiyel Denklemler, Nobel
Yayinlari, Ankara.

Spiegel, M.R. 1965; Theory and Problems of Laplace Transforms, Mcgrawhill Book
Company, New York.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)
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OGRENME GIKTILARI / LEARNING OUTCOMES

cesitli problemlerin matematiksel modellerini formiile edebilecektir. formulate mathematical models for a variety of problems.

analitik, nitel ve kismi bazi sayisal yontemler kullanarak modeli ¢bzebilecektir. solve the model using analytical, qualitative and partically some numerical methods.
modellenen olayin kavramlari yardimiyla ¢6ziima yorumlayabilecektir. interprate the solution within the concept of the phenomenon being modelled.

ders kapsaminda incelenen iyi tanimli bir problemin ¢6zimunu belirleyebilirler obtain solution for models studied within the scope of the course.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods

On Hazirlik / Preliminary

Techniques

Diferensiyel denklemler ve temel kavramlar. Matematiksel model
olarak diferensiyel denklemler. (Adikismi diferensiyel denklemler,
diferensiyel denklemlerin derece ve mertebesi. Diferensiyel
denklemlerin elde edilisi).

Differential equations and basic concepts. Differential equations as
mathematical model (Ordinary differential equations, order and
degree of differential equations. Derivation of differential equations)

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;ﬂ;gﬁ:taegiﬁz Methods On Hazirlik / Preliminary

Techniques

Diferensiyel denklemlerin genel, 6zel ve tekil gdziimleri. Varlik Teklik
2 teoremleri. Yon alanlan ve ¢6zum egrileri.

General, particular and singular solutions of the differential equations.
Existence and uniqueness theorems. Direction fields and solution

curves.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁgll(rlneri/(')rgt:cr:?]i\r?; Methods On Hazirlik / Preliminary
Technigues
3 Degiskenlerine ayrilabilen, homojen, tam ve tam sekle
donusturilebilen diferensiyel denklemler.
Separable, homogenous, exact differential equations and
transforming to exact differential equation by using integrating factor.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzeri/%r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
4 Lineer diferensiyel denklem, Bernoulli diferensiyel denklemi ve
uygulamalar (nifus modeli, ivme-hiz modeli, 1si problemleri).
Linear differential equations, Bernoulli differential equation and
applications of the first order differential equations (Population model,
acceleration-velocity model, temperature problems)
gretim Yont "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁill(rreri/(')l'r;:&i\r/lz Methods On Hazirlik / Preliminary
] Technigues
Degisken degistirme yontemi. Indirgenebilir denklemler
5 (Degiskenlerden birini icermeyen ve lineer olmayan diferensiyel

denklemler).

Change of variables. Reducible differential equations (single variable
and non-linear differential equations)
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
n-inci mertebeden lineer diferensiyel denklemlerin genel ¢dzim
teorisi (g6ziimlerin lineer bagimsizhgi, homojen denklemler igin
6 suiperpoziyon prensibi, 6zel ve genel ¢dziim kavramlari). n-inci
mertebeden sabit katsayill homojen diferensiyel denklemlerin genel
cozimleri
General solution of nth order linear differential equations (linearly
independent solutions, super position principle for the homogeneous
equations, particular and general solutions). General solution of nth
order constant coefficient homogenous differential equations
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzeri/%r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
7 Sabit katsayil homojen olmayan denklemler ve ¢ézim yontemleri.
(Belirsiz katsayilar yontemi Parametrelerin degisimi yontemi).
Solutions of the constant coefficient non-homogenous equations.
(Undetermined coefficients, change of parameters)
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?egjl?ra\ill(rreri/(?l'g:&i\r/lz Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Mid-term exam
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Baslangi¢ ve sinir deger problemleri. (Sinir deger problemleri igin
9 o6zdegerler, 6z fonksiyonlar. Fiziksel uygulamalar, mekanik titresimler,
Elektrik devreleri).
Initial Value Problems (IVP) and Boundary Value Problems (BVP)
(Eigenvalues and eigenfunctions for boundary value problems.
Physical applications, mechanical vibrations, electrical circuits)
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab -?gl:ﬁ"l(rreri/?rgsgi\éz Methods On Hazirlik / Preliminary
Techniques
Degisken katsayili homojen ve homojen olmayan diferensiyel
10 denklemler (CauchyEuler, Legendre diferensiyel denklemleri).

Mertebe digiirme yéntemi.

Variable coefficient homogenous and non-homogenous differential
equations (Cauchy-Euler, Legendre differential equations). Reduction
of order.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
11 Diferensiyel denklemlerin adi nokta civarinda seriler yardimiyla
¢6zimda.
Power series solutions of differential equations around ordinary
points.
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
12 Laplace ve ters Laplace donusumleri.
Laplace and inverse Laplace transformations.
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Sabit ve degisken katsayili baslangi¢ deger problemleri ile Delta-
13 Dirac ve 6teleme fonksiyonlarini iceren diferensiyel denklemlerin
Laplace yontemiyle ¢cézimleri.
Solutions of constant and variable coefficient boundary value
problems and differential equations containing Dirac-Delta function
and transformation functions by using Laplace transformations.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
Diferensiyel denklem sistemleri. Ylksek mertebeden diferensiyel
denklemlerin birinci mertebeden sisteme donustirilmesi. Homojen
diferansiyel denklem sistemlerin 6zdeger, 6zvektdr yontemi ile
14 ¢6zimu. Homojen olmayan sabit katsayil diferensiyel denklem
sistemlerinin ¢cézimleri.
System of differential equations. Transformation of higher order
differential equation to the system of first order differential equations.
Solutions of the homogenous differential equations using eigenvalues
and eigenvectors. Solutions of non-homogeneous constant
coefficient system of differential equations.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlizerils)rr;:gﬁi\rlz Methods On Hazirlik / Preliminary
Techniques
Laplace doniigtimlerinin diferensiyel denklem sistemlerine uygulanisi.
15 Diferensiyel denklemler icin sayisal ¢ziim yéntemleri (Euler ve

Runge-Kutta yontemi).

Application of the Laplace transformation to system of differential
equations. Numerical solutions of differential equations (Euler and
Runge-Kutta methods)
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

16 Doénem sonu sinavi

End-of-term exam

DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

amber | ghereiage o
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Sl | e
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basar 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:

719




IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Bireysel Calisma / Self Study 6 5.00 30.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 4 4.00 16.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 5 4.00 20.00
Toplam / Total: 31 20.00 112.00

Dersin AKTS Kredisi = Toplam s Yiikii (Saat) / 30.00 (Saat/AKTS) = 112.00/30.00 = 3.73 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 112.00/ 30.00 = 3.73 ~

8/9




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes
Learning Outcomes 111112 (211212 (3.1.1(31.2 313 |3.14 | 321|322 |3.3.1]|3.4.1

1.cesitli problemlerin
matematiksel modellerini
formiile edebilecektir. / 5 1 2 1 5 2 1 2 1 2 1 2
formulate mathematical models
for a variety of problems.

2.analitik, nitel ve kismi bazi
sayisal yontemler kullanarak
modeli ¢g6zebilecektir. / solve
the model using analytical,
qualitative and partically some
numerical methods.

3.modellenen olayin kavramlari
yardimiyla ¢ézimu
yorumlayabilecektir. / interprate
the solution within the concept
of the phenomenon being
modelled.

4 .ders kapsaminda incelenen
iyi tanimli bir problemin
¢6zUimunu belirleyebilirler /
obtain solution for models
studied within the scope of the
course.

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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