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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Kismi Diferansiyel Denklemler

Partial Differential Equations

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyil Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
INS 214E 4 3 5 3 -
Béliim / Program Ingaat
(Department/Program) (Civil Engineering)
Dersin Tiirii Segmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)
Dersin Onkosullari Yok (None)
(Course Prerequisites)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim

katkisi, %
(Course Category
by Content, %)

(Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

100

Dersin Icerigi

(Course Description)

Birinci basamaktan denklemler. Cauchy problemi. Karakteristikler yontemi. Charpit yontemi. Ikinci
basamaktan denklemler. Lineer denklemler. Lineer hiperbolik denklemin ¢oziimii. integral déniisiimler
yontemi. Laplace denklemi. Sinir deger problemleri. Green fonksiyonu. Dalga denklemi. Riemann-Volterra
¢oziimil. Is1 iletimi denklemi. Degiskenlerin ayrim. 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 tiirevli denklemlerin siniflandiriimasimi ve kanonik forma indirgenmesini 6gretmek

2. Miihendislikte ve Mekanikteki bazi kismi tiirevli denklemler ve ilgili sinir ve baslangig deger
problemlerinin degisik metodlarla analitik ¢oziimlerini elde edebilme becerisini 6gretmek

3. Kismi tiirevli denklemlerin sonlu farkli metodu kullanilarak sayisal olarak ¢ozebilme 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

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

difference
Bu dersi basariyla tamamlayan 6grenciler;
1. Ikinci basamaktan lineer kismi tiirevli denklemlerin siiflandirmasi ve kanonik forma indirgenmesi
2. Birinci basamaktan kismi tiirevli denklemlerin ¢6ziimii igin karakteristikler yontemi ve Cauchy probleminin
¢Oziimii
3. Ikinci basamaktan lineer kismi tiirevli homojen ve homojen olmayan denklemlerin analitik ¢oziimii igin
degiskenlere ayirma ve 6zfonksiyon agilimlari yontemlerinin uygulamalar
4. Fourier seri agilimlar
5.  Ikinci basamaktan lineer kismi tiirevli denklemlerin analitik ¢6ziimii igin Fourier ve Laplace déniistimii
metodlarmin uygulamalar
6. Diferansiyel denklemlerin Green fonksiyonlarin elde edilmesi
7. Birinci basamaktan lineer olmayan kismi tiirevli denklemlerin ¢oziimii igin genellestirilmis karakteristikler
yonteminin (Charpit metodu) uygulamasi
8.  Kismi tiirevli denklemlerin sayisal ¢oziimii igin sonlu farklar metodunun tanitim ve uygulamalari
ile ilgili beceriler kazanirlar.
Students completing this course will be able to:
1.  Obtain reductions to canonical form and classification of second order partial differential equations
2. Calculate analytical solutions of first order partial differential equations by the method of characteristics and
obtain solutions to Cauchy’s problem
3. Apply the method of separation of variables to the homogeneous and method of eigenfunction expansions to
non-homogeneous second order partial differential equations
4. Obtain Fourier series of functions
5. Apply Fourier and Laplace transformations for solutions of second order partial differential equations
6.  Obtain Green functions of differential equations
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 Kitab1
(Textbook)

Nonlinear Partial Differential Equations for Scientists and Engineers, Lokenath Debnath,

1997

Diger Kaynaklar
(Other References)

1. Advanced Calculus for Applications, Francis B. Hildebrand, 1976
2. Kismi Diferansiyel Denklemler, Mehmet Cagliyan ve Okay Celebi, 2002
3. Sayisal Analiz, Mehmet Bakioglu, 2004

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Excel, Mathematica

Excel, Mathematica

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Smavlar
(Midterm Exams)

2

50

Kisa Smmavlar

(Quizzes)

Odevler
(Homework)

12

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

50




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 kinci basamaktan denklemlerin smiflandirilmas: ve kanonik (basit) forma indirgenmesi 1
2 kinci basamaktan denklemlerin smiflandirilmas: ve kanonik (basit) forma indirgenmesi 1
3 Birinci basamaktan denklemler. Karakteristikler metodu ve Cauchy problemi 2
4 Ikinci basamaktan homojen denklemlerin ¢éziimii i¢in degiskenlere ayirma metodu. Dalga, Is1 ve Laplace 3,4,5
denklemleri
5 Fourier serileri 5
6 Fourier doniisiimleri ile analitik ¢6ziimler 5
7 Coklu Fourier dontistimleri ile analitik ¢oziimler 5
8 Laplace doniisiimleri ile analitik ¢6ziimler Arasinav [ 5
9 Green fonksiyonlari ile analitik ¢oziimler 6
10 Ikinci basamaktan homojen olmayan denklemlerin ¢dziimii i¢in $zfonksiyonlar agilimi1 metodu 3
11 Birinci basamaktan denklemler i¢in genellestirilmig karakteristikler yontemi (Charpit yontemi) 7
12 Diferansiyel denklemlerin sayisal ¢6ziimii igin sonlu farklar metoduna giris. Sonlu fark denklemleri 8
13 Sonlu fark yonteminin 1s1 ve dalga denklemlerine uygulamalari 8
14 Sonlu fark yonteminin 1s1 ve dalga denklemlerine uygulamalari Arasinav Il 8
COURSE PLAN
Course
Weeks Topics Qutcomes
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 2
4 The method of separation of variables for the solutions of homogeneous second order partial differential 3,4,5
equations. Wave, heat and Laplace equations
5 Fourier series 5
6 Analytical solutions by Fourier transformations 5
7 Analytical solutions by multiple Fourier transformations 5
8 Analytical solutions by Laplace transformations Midterm Exam | 5
9 Analytical solutions by Green functions 6
10 The method of eigenfunction expansions for the solutions of non-homogeneous second order partial 3
differential equations
11 The method of generalized characteristics (Charpit’s method) for the solutions of non-linear first order 7
partial differential equations
12 Introduction to the finite difference method for numerical solutions to partial differential equations. The 8
finite difference equations and derivatives
13 Applications 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 Midterm Exam |1 8




Dersin ingaat Miihendisligi Programmyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1 2

3

Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi.

X

T (o

Deney tasarlama, deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.

o

Bir sistemi, triinii veya siireci ekonomik, cevre, sosyal, politik, etik, saglik ve giivenlik, yapilabilirlik ve
surdiirebilirlik gibi gercekei kisitlar ve kosullar altinda, belirli gereksinimleri karsilayacak sekilde tasarlama
becerisi.

Farkli disiplinli takimlarda ¢aligabilme becerisi.

Miihendislik problemini belirleme, formiile etme ve ¢bzme becerisi

Mesleki ve etik sorumluluklara sahip olma bilinci.

Etkin sozlii ve yazili iletigim kurabilme becerisi.

Sl |- |

Miihendislik ¢oziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak i¢in genis kapsamli bir egitime
sahip olma 6zelligi.

Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi.

Giincel/cagdas konulara iligkin bilgi sahibi olma 6zelligi.

Miihendislik uygulamalar i¢in gerekli teknikleri, ¢agdas miihendislik ve hesaplama donanimlarini

kullanabilme becerisi.

1: Az Katki, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Civil Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to apply knowledge of mathematics, science and engineering

X

T (o

An ability to design and conduct experiments, as well as to analyze and interpret data

o

An ability to design a system , component or process to meet desired needs within realistic constraints
such as economic, environmental, social, political, ethical, health and safety, manufacturability, and
sustainability

An ability to function on multidisciplinary teams

An ability to identify, formulate and solve engineering problems

An understanding of professional and ethical responsibility

An ability to communicate effectively

Sl |=o |

The broad education necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context

A recognition of the need for and an ability to engage in life-long learning

A knowledge of contemporary issues

[

An ability to use the techniques, skills and modern engineering tools necessary for engineering practice

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




