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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Mihendislikte Kismi Diferansiyel Denklemlere Girig

Intr. to Partial Differential Eguations in Engineering

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyih Kredisi AKTS Kredisi | Deri_ | UTy gtula_mla tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)

UZB 218E 4-5 3 6 3 0 0

Boliim / Program Ugak Miihendisligi/Uzay Mihendisligi

(Department/Program) Aeronautlcal Engineering/Astronautical Engineering

Dersin Tiirii Temel Bilim Dersin Dili Ingilizce

(Course Type) Basic Science (Course Language) | English

Dersin (")nkosu]]arl MAT 201 MIN DD, MAT 201E MIN DD

(Course Prerequisites)

Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim

bilesene katkisi, %
(Course Category
by Content, %)

(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

60% 30% 10%

Dersin Icerigi
(Course Description)

Adi diferansiyel denklemlerin 6zeti. Kismi tiirev alma. Kismi denklemlerin siniflandiriimasi.
Degiskenlerin ayrilmasi yontemi. Bir boyutlu 1s1 denklemi. Fourier serileri. Laplace ve Poisson
denklemleri. Dalga denklemi. Titresen sicim ve zarlar. Sturm-Liouviile problemleri. Rayleigh orani.
Ortogonal fonksiyonlar. Bessel fonksiyonlari ve Fourier-Bessel serileri. Homojen olmayan
problemler. Ozfonksiyon acilimlari. Silindirik koordinatlarda difiizyon ve dalga denklemleri ve
¢6zUm yOntemleri. Laplace dénisimu ile ¢6zim ydntemleri.

Summary of ordinary differential equations. Partial differentiation. Classification of partial
differential equations. Separation of variables. The one-dimensional heat equation. Fourier series.
Laplace and Poisson equations. The wave equation. Vibrating strings and membranes. Sturm-
Liouville problems. Rayleigh’s quotient. Orthogonal functions. Bessel functions and Fourier-
Bessel series. Non-homogeneous problems. Eigenfunction expansions. The diffusion and wave
equations in polar cylindrical coordinates and their Solutions. Methods of solution by Laplace
transforms.

Dersin Amaci
(Course Objectives)

Ogrencilere kismi differansiyel denklemleri tanitmak

Ogrencilere Fourier serisi ve ortogonal fonksiyonlarin analizini géstermek

Ogrencilere, klasik lineer kismi denklemlerin (Laplace, Poisson , i1si ve dalga denklemlerinin)
baslangi¢/sinir deger problemlerini nasil ¢ozeceklerini gdstermek.

To introduce students partial differential equations

To acquaint students with Fourier series and orthogonal function analysis

To introduce students how to solve initial/boundary value problems of the classical linear PDE'’s
(Laplace, Poisson, Heat and Wave Eguations)

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gegen 6grenciler:

Birinci ve ikinci mertebeden lineer adi diferansiyel denklemleri ¢6zebilmek

Sturm-Lioville 6zdeger problemini ¢ézebilmek

Fourier serisi, ve daha genel olarak, ortogonal fonksiyonlar cinsinden agilim yapabilmek
Laplace ve Poisson denklemlerinin sinir deger problemlerini formile edebilmek ve ¢dzebilmek
Isi ve dalga denklemlerinin baglangi¢/sinir deger problemlerini formule edebilmek ve ¢ézebilmek
Laplace dénisimu yéntemini baslangi¢ deger problemine uygulayabilmek

Student, who passed the course satisfactorily can:

To be able to solve first and second order linear ordinary differential equations

To be able to solve the Sturm-Lioville eigenvalue problem

To be able to expand in Fourier seies and, more generally, in orthogonal functions

To be able to formulate and solve boundary value problems of Laplace and Poisson equations
To be able to formulate and solve initial/boundary value problems of the heat and wave equations
To be able to apply Laplace transform method to initial value problems




Ders Kitab: R. Haberman, 1998, Appl. Part. Diff. Eqns.with Fourier Series and BVP’s, Prentice
(Textbook) Hall.
Diger Kaynaklar D.L. Powers, 1999, Boundary Value Problems., Elsevier.

(Other References)

P.V. O'Neil, 1999, Beginning Partial Differential Equations, Wiley.
W.E. Boyce and R.C. DiPrima, 1986, Elementary Differential Eqns. and Boundary
Value Problems, John Wiley and Sons Inc..

Odevler ve Projeler

(Homework & Projects)

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Yil igi Sinavlari
(Midterm Exams)

2

30%

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

20%

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 Adi diferansiyel denklemlerin 6zeti. Kismi tirev alma. 1
2 Adi diferansiyel denklemlerin 6zeti. Kismi tirev alma. 1
3 Adi diferansiyel denklemlerin 6zeti. Kismi tirev alma. 1
4 Degiskenlerin ayrilmasi yéntemi. Bir boyutlu i1s1 denklemi. 3-5
5 Fourier serileri. 3
6 Laplace ve Poisson denklemleri. Dalga denklemi. Titresen sicim ve zarlar. 4
7 Sturm-Liouviile problemleri. 2
8 Rayleigh orani. 1. Yiligi Sinavi. 1-2-3-4
9 Ortogonal fonksiyonlar. Bessel fonksiyonlari ve Fourier-Bessel serileri. 3
10 Homojen olmayan problemler. Ozfonksiyon agilimlari. 2-3
11 Silindirik koordinatlarda difiizyon ve dalga denklemleri ve ¢éziim yéntemleri. 5
12 Silindirik koordinatlarda difiizyon ve dalga denklemleri ve ¢6ziim ydntemleri. 5
13 2. Yl igi Sinavi 2-3-4-5
14 Laplace doniisimi ile ¢dzim yontemleri. 6
COURSE PLAN
Course
Weeks Topics Outcomes
1 Summary of ordinary differential equations. Partial differentiation. 1
2 Summary of ordinary differential equations. Partial differentiation. 1
3 Summary of ordinary differential equations. Partial differentiation. 1
4 Separation of variables. One-dimensional heat equation. 3-5
5 Fourier series. Orthogonal functions. Bessel functions and Fourier-Bessel series. 3
6 Laplace and Poisson equations. The wave equation. Vibrating strings and membranes. 4
7 Sturm-Liouville problems. 2
8 Rayleigh’s quotient. First Midterm Exam. 1-2-3-4
9 Orthogonal functions. Bessel functions and Fourier-Bessel series. 3
10 Non-homogeneous problems. Eigenfunction expansions. 2-3
11 The diffusion and wave equations in polar cylindrical coordinates and their Solutions. 5
12 The diffusion and wave equations in polar cylindrical coordinates and their Solutions. 5
13 Second Midterm Exam 2-3-4-S
14 Methods of solution by Laplace transforms. 6




Dersin Uzay Miihendisligi Programiyla Iliskisi
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