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Dersin Adi: Kismi Diferansiyel Denklemler

| Course Name: Partial Differential Equations

Ders Uygulamasi, Saat/Hafta
Kod Yariyih Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
INS 214 3 5 3 - -
Bolim/Program insaat Mithendisligi
(Department/Program)| (Civil Engineering)
Dersin Turii Segmeli Dersin Dili Tirkce
(Course Type) (Elective) (Course Language) (Turkish)
Dersin Onkosull.’:‘\r.l Yok/None
(Course Prerequisites)

. . Temel Bilim ve Temel Miihendislik/Mimarlik .
D.ersm Mesleki Matematik Miihendislik Tasarim Genel Egitim
Bilesene Katlasi, % (Basic Sciences and (Engineering (Engineering/Architecture (Gene.ral
(Course Category by Math) Science) Design) Education)
Content, %) 00 - - -

Dersin Tanimi

(Course Description)

Birinci basamaktan denklemler. Cauchy problemi. Karakteristikler yontemi. Charpit
yontemi. ikinci basamaktan denklemler. Lineer denklemler. Lineer hiperbolik denklemin
¢6ziimii. integral déniisiimler ydntemi. Laplace denklemi. Sinir deger problemleri. Green
fonksiyonu. Dalga denklemi. Riemann-Volterra c¢6zimi. Isi iletimi denklemi.
Degiskenlerin ayrimi. Kaynaklar bulunmasi durumunda dalga denklemi, Sonlu farklar.

Equations of the first-order. Cauchy’s problem. Method of characteristics. Charpit’s
method. Equations of the second-order. Linear equations. Solution of linear hyperbolic
equation. Separation of variables. Method of integral transforms. Laplace’s equation.
Boundary value problems. Green’s function. The wave equation. Riemann-Volterra
solution. Diffusion equation. Separation of variables. Diffusion equation with sources,
Finite difference.

Dersin Amaci

(Course Objectives)

1. Kismi tlrevli denklemlerin siniflandiriimasini ve kanonik forma indirgenmesini
O0gretmek

2. Mihendislikte ve Mekanikteki bazi kismi tiirevli denklemler ve ilgili sinir ve baslangi¢
deger problemlerinin degisik metodlarla analitik goziimlerini elde edebilme becerisini
O0gretmek

3. Kismi tiirevli denklemlerin sonlu farkl metodu kullanilarak sayisal olarak ¢ézebilme
becerisini kazandirmak

1. To provide the classification and reduction to canonical form of partial differential
equations

2. To provide the analytical solutions of partial differential equations and corresponding
initial and boundary value problems in Engineering and Mechanics by using different
solution methods

3. To give an ability for numerical solutions of partial differential equations by using the
method of finite difference

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. ikinci basamaktan lineer kismi tiirevli denklemlerin siniflandirmasi ve kanonik forma
indirgenmesi

2. Birinci basamaktan kismi tiirevli denklemlerin ¢6zim igin karakteristikler yontemi ve
Cauchy probleminin ¢6zimu

3. ikinci basamaktan lineer kismi tiirevli homojen ve homojen olmayan denklemlerin
analitik ¢6zlim icin degiskenlere ayirma ve 6zfonksiyon acilimlari yéntemlerinin




uygulamalari
4. Fourier seri agilimlari

Laplace doniisimi metodlarinin uygulamalari
6. Diferansiyel denklemlerin Green fonksiyonlarin elde edilmesi

genellestirilmis karakteristikler yonteminin (Charpit metodu) uygulamasi

uygulamalartiile ilgili beceriler kazanirlar.

7. Birinci basamaktan lineer olmayan kismi tiirevli denklemlerin ¢6zim igin

5. ikinci basamaktan lineer kismi tiirevli denklemlerin analitik ¢6ziimi icin Fourier ve

8. Kismi tiuirevli denklemlerin sayisal ¢6ziimd icin sonlu farklar metodunun tanitimi ve

differential equations

method of characteristics and obtain solutions to Cauchy’s problem
equations

4. Obtain Fourier series of functions

differential equations
6. Obtain Green functions of differential equations

1. Obtain reductions to canonical form and classification of second order partial

2. Calculate analytical solutions of first order partial differential equations by the

3. Apply the method of separation of variables to the homogeneous and method of
eigenfunction expansions to non-homogeneous second order partial differential

5. Apply Fourier and Laplace transformations for solutions of second order partial

7. Apply Charpit’s method to first order nonlinear partial differential equations
8. Solve the partial differential equations numerically by using finite difference method

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 |ikinci basamaktan denklemlerin siniflandiriimasi ve kanonik (basit) forma indirgenmesi 1
2 |ikinci basamaktan denklemlerin siniflandirilmasi ve kanonik (basit) forma indirgenmesi 1
3 |Birinci basamaktan denklemler. Karakteristikler metodu ve Cauchy problemi 2
4 ikinci basamaktan homojen denklemlerin ¢6ziimii icin degiskenlere ayirma metodu. Dalga, Isi 345
ve Laplace denklemleri
5 [Fourier serileri 5
6 |Fourier donlstumleriile analitik ¢oziimler 5
7 | Coklu Fourier dénuslimleri ile analitik ¢coztimler 5
8 |Laplace dénuslimleriile analitik ¢coztimler 5
9 | Green fonksiyonlari ile analitik coziimler 6
10 ikinci basamaktan homojen olmayan denklemlerin ¢éziimii icin &zfonksiyonlar agilimi 3
metodu
11 Birinci basamaktan denklemler icin genellestirilmis karakteristikler yéntemi (Charpit 7
yontemi)
12 Diferansiyel denklemlerin sayisal ¢6ziim icin sonlu farklar metoduna giris. Sonlu fark 8
denklemleri
13 ]Sonlu fark yénteminin i1si ve dalga denklemlerine uygulamalari 8
14 ]Sonlu fark yénteminin isi ve dalga denklemlerine uygulamalari 8




COURSE PLAN

Course
Week Topics Learning
Outcomes

1 |Classification of second order partial differential equations and reduction to canonical form 1

2 |Classification of second order partial differential equations and reduction to canonical form 1

3 First order partial differential equations. The method of characteristics and Cauchy’s )
problem

4 The method of separation of variables for the solutions of homogeneous second order 345
partial differential equations. Wave, heat and Laplace equations

5 |Fourier series 5

6 JAnalytical solutions by Fourier transformations 5

7 JAnalytical solutions by multiple Fourier transformations 5

8 | Analytical solutions by Laplace transformations 5

9 JAnalytical solutions by Green functions 6

10 The method of eigenfunction expansions for the solutions of non-homogeneous second 3
order partial differential equations

11 The method of generalized characteristics (Charpit’s method) for the solutions of non-linear 7
first order partial differential equations

12 Introduction to the finite difference method for numerical solutions to partial differential 8
equations. The finite difference equations and derivatives

13 |JApplications of the method of finite difference to heat and wave equations 8

14 |Applications of the method of finite difference to heat and wave equations 8




Dersin insaat Miihendisligi Ogrenci Ciktilariyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) 1 > 3

Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik muihendislik

problemlerini belirleme, formile etme ve ¢6zme becerisi.

Kiresel, kiiltlirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 |saglik, givenlik ve refahi géz oniine alarak ¢o6ziim Ureten mihendislik tasarimi
uygulama becerisi.

3 |Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi. X

Muhendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 |mihendislik ¢oziimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki
etkilerini géz 6niinde bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler
5 |belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde
calisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug

6 ¢ikarmak icin mihendislik yargisini kullanma becerisi.
7 Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve X
uygulama becerisi.
Olgek: 1: Az, 2:Kismi,  3:Tam
Relationship of the Course to Civil Engineering Student Outcomes
Level of Contribution
Program Student Outcomes

1 2 3

1 An ability to identify, formulate, and solve complex engineering problems by X

applying principles of engineering, science, and mathematics.

An ability to apply engineering design to produce solutions that meet specified
2 |needs with consideration of public health, safety, and welfare, as well as global,
cultural, social, environmental, and economic factors.

3 | An ability to communicate effectively with a range of audiences. X

An ability to recognize ethical and professional responsibilities in engineering
4 |situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide
5 |leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and

6 interpret data, and use engineering judgment to draw conclusions.
7 An ability to acquire and apply new knowledge as needed, using appropriate X
learning strategies.
Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Bo6liim onayi (Department approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi Nonlinear Partial Differential Equations For Scientists And Engineers, Lokenath
(Textbook) Debnath, 1997

- 1. Advanced Calculus for Applications, Francis B. Hildebrand, 1976
Diger Kaynaklar

(Other References)

2. Kismi Diferansiyel Denklemler, Mehmet Cagliyan ve Okay Celebi, 2002
3. Sayisal Analiz, Mehmet Bakioglu, 2004

Odevler ve Projeler 12 Odev
(Homework & Projects) 12 Homeworks
Laboratuvar Uygulamalari |Yok
(Laboratory Work) None

Bilgisayar Kullanimi
(Computer Usage)

Mathematica

Mathematica

Diger Uygulamalar Yok

(Other Activities) None
Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Basari Degerlendirme
Sistemi
(Assessment Criteria)

Yil igi Sinavlar
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)




