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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adn

Course Name

Kismi Tiirevli Diferansiyel Denklemler

Partial Differential Equations

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
MAT 331 4 7 4 - -
MAT 331E

Boéliim / Program Matematik Boliimii/ Matematik Mithendisligi
(Department/Program) Department of Mathematics/ Mathematics Engineering
Dersin Tiirii Dersin Dili Tiirkge (Turkish)
(Course Type) Zorunlu (Compulsory) (Course Language) Ingilizce (English)

Dersin Onkosullar
(Course Prerequisites)

Mat232 MIN DD /Mat232E MIN DD / Mat201 MIN DD /Mat201E MIN DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Temel Miihendislik Tasarim Insan ve Toplum Bilim
Bilim Miihendislik (Engineering Design) (General Education)
(Basic (Engineering Science)

Sciences)
70% 30% - -

Dersin Icerigi
(Course Description)

Birinci Mertebe Tek Bilinmeyenli Denklemler; lineer ve kuazi-lineer denklemlerin genel
¢dziimleri ve Cauchy problemi, nonlineer denklemler. ikinci Mertebe iki Bagimsiz Degiskenli
Lineer Denklemler; Cauchy problemi ve siniflandirma, kanonik formlar. Bir Boyutlu Dalga
Denklemi; Cauchy problemi D’ Alembert ¢6zlimii,inhomojen dalga denklemi. Eliptik
Denklemler; Laplace denklemi, max-min prensibi. Sinirdeger problemleri ve Green
fonksiyonu.Parabolik Denklemler; baslangi¢ ve baslangic-sinirdeger problemleri, temel
¢oziimler ve Green fonksiyonu. Analitik C6ziim Teknikleri; degiskenlerin ayrilmasi ve integral
doniigiim teknikleri.

The single first order equations; general solutions of linear and quasi-linear equations and Cauchy
problem, nonlinear equations. Second order linear equations in two independent variables; Cauchy
problem and classification, canonical forms. One dimensional wave equation; Cauchy problem,
D’ Alembert’s solution, Inhomogeneous wave equation. Elliptic equations; Laplace equation, max-
min principle, boundary value problems and Green’s functions.

Parabolic equations; initial and boundary value problems, fundamental solutions and

Green's functions. Analytical methods of solution; separation of variables and integral
transform techniques.

Dersin Amaci

(Course Objectives)

1. Kismi tiirevli diferansiyel denklemlerin ve bunlarla ilgili baslangi¢ deger, sinir deger ve
baglangi¢-sinir deger problemlerinin ortaya ¢ikislari, siniflandirilmalari hakkinda bir temel
bilgi birikimi saglamak.

2. Bu problemlerin ¢dziim yontemleri ile ilgili bir temel anlayis gelistirmek.

1. To develop a basic understanding of occurrence of the partial differential equations and
related problems; such as, initial value, boundary value and initial-boundary value
problems in the real world.

2. To develop a basic understanding of the theory and methods of solutions for these
problems.




Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi tamamlayan 6grenci,

. I.Birinci mertebe iki bagimsiz degiskenli linear, kuazilineer ve nonlinear denklemlerin genel ¢ziimlerini bulabilecek. Bu
denklemler i¢in tanimlanmis Cauchy problemlerini ya karakteristikler yontemi ile veya bunlarin genel ¢oziimlerini
kullanarak ¢ozebilecek.

1. ILikinci mertebe lineer kismi tiirevli denklemleri simiflandirabilecekler. Bunlarm kanonik formlarim hesaplayabilecekler
ve bu kanonik formlari kullanarak bazi denklemlerin genel ¢oziimlerini bulabilecekler.

Il 1ki bagimsiz degiskenli ( tek boyutlu ) homojen ve inhomojen dalga denklemlerinin baslangig kosullari altinda
¢Oztimlerini bulabilecekler.

IV. Tek boyutlu dalga denkleminin verilen baslangi¢ ve sinir degerlerini saglayan ¢oziimlerini degiskenlerin ayrilmasi
yontemini kullanarak ¢ozebilecekler. Ayrica bu problemlerin ¢oziimlerinin tekligi hakkinda bilgi sahibi olacaklar.

V. Laplace ve Poisson denklemleri igin sinir deger problemleri, bunlarin ¢oziimlerinin integral gosterilimleri ve Green
fonksiyonlarim tanimlayabilecekler. Ayrica bu problemlerin dikdotgensel ve dairesel bolgelerde degiskenlerin ayrilmasi
yontemini kullanarak ¢oziimlerini yapabilecekler ve ¢oziimlerin tekligi hakkinda bilgi sahibi olacaklar.

VI. Istiletimi denkleminin verilen baglangi¢ degerini saglayan ¢dziimiinii bulabilecekler. Ayrica verilen baslangi¢ ve sinir
deger problemlerini degiskenlerin ayrilmasi yontemini kullanarak yapabilecekler ve bu problemlerin ¢oziimlerinin tekligi
hakkinda bilgi sahibi olacaklar.

VII. ki bagimsiz degiskenli lineer hiperbolik denklemlerin bazilari igin tanimlanan Cauchy ve Goursat problemlerini
¢Ozebilecekler.

VIII Laplace ve Fourier doniisiimlerini kullanarak lineer kismi diferansiyel denklemleri i¢in tanimlanan bazi baslangic ve
baglangi¢-sinir deger problemlerinin ¢6ziimleri hakkinda bilgi sahibi olacaklar.

By the end of the course students will be able to ;

. Find the general solutions of the first order linear, quasilinear and nonlinear differential equations in two independent
variables. Solve the Cauchy problems for them either by using the method of characteristics or by employing their
general solutions.

Il.  Classify single second order linear partial differential equations in two independent variables, calculate the canonical
forms of them and using the canonical forms to find general solutions of some of these equations.

I1l.  Solve one dimensional homogeneous and inhomogeneous wave equations under initial conditions.

IV. Solve one dimensional wave equations under initial and boundary conditions by employing the method of seperation of
variables. Also, they will have an idea about the uniqueness of the solutions of these problems.

V.  Define boundary value problems for the Laplace and Poisson equations, integral representations of their solutions and
Green’s functions. Also, they will be able to solve these problems in rectangular and circular regions by the method of
seperation of variables and will have an idea about the uniqueness of the solutions of boundary value problems.

VI. Solve heat conduction equations under initial conditions. Also, they will be able to solve initial and boundary value
problems by the method of seperation of variables and also will have an idea about the uniqueness of the solutions.

VIIl. Solve the Cauchy and Gorsat problems for linear hyperbolic equations in two independent varibles.

VII1I. Solve linear partial differential equtions under certain initial and bondary conditions by employing the Laplace

transformation or the Fourier transformation method.

Ders Kitab1
(Textbooks)

W.E. Williams, Partial differential Equations, Oxford University Press, 1980.
I.N. Sneddon, Partial differential Equations, McGraw Hill, 1983

Diger Kaynaklar
(Other References)

Odevler ve Projeler
(Homework & Projects

Konularin daha iyi kavranmasi amaci ile iki haftalik araliklarla 6devler verilecektir.

Homeworks will be assigned in two weeks interval to strenght the subjects.

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanim
(Computer Use)

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmede Katkisi, %
(Effects on Grading, %)

Yil ici Smavlar 2 20%+20%

(Midterm Exams)

Kisa Sinavlar

(Quizzes)

Odevler 4 10%

(Homeworks)

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 50%

(Final Exam)




DERS PLANI

Ders
Hafta Konular Ciktis1

1 Temel tanimlar. Fiziksel 6rnekler, baglangi¢ deger ve sinir deger problemleri [

2 Birinci mertebe tek bilinmeyenli denklemler; Lineer, yart lineer ve kuazi lineer I

denklemler i¢in Cauchy Problemi ve karekteristikler yontemi ile ¢6ziim.

3 Lineer, yar1 lineer ve kuazi lineer denklemlerin genel ¢dziimleri. n Bagimsiz I

degiskenli kuazi lineer denklemler.

4 Iki bagimsiz degiskenli nonlineer denklemler; Cauchy Problemi ve karakteristikler |

yontemi ile ¢oziimii.

5 Tam ¢6ziim, genel ¢dziim ve singuler ¢oziimler. [

6 Ikinci mertebe iki bagimsiz degiskenli lineer denklemler; Cauchy Problemi, Caucy- Kowalewski -1

teoremi,
smiflandirma ve kanonik formlar/ARASINAV1

7 Bir Boyutlu dalga denklemi; baglangi¢ deger problemi ve D' Alembert ¢6ziimii. 1ni-1v
8 Inhomojen dalga denklemi; baslangig ve baslangig deger-sinir deger problemleri, v

degiskenlerin ayrilmasi yontemi ile ¢6ziim.

9 Eliptik denklemler; Laplace denklemi, max-min prensibi, sinir deger problemleri, \%
10 Integral gosterilimler ve Green fonksiyonlari, degiskenlerin ayrilmasi yontemi. \
11 Parabolik denklemler; baslangi¢ ve baglangig-sinir deger problemleri, temel ¢oziimler ve Green Vi

fonksiyonlari. /ARASINAV?2

12 Hiperbolik denklemler; Cauchy ve Goursat problemleri. VIl
13 Analitik ¢6ziim teknikleri; degiskenlerin ayrilmasi yontemi, ve VIl
14 Integral déniisiim teknikleri. VIl

COURSE PLAN
Course
Weeks Topics Outcomes
1 Basic definitions,Physical examples for initial value problems, boundary value problems |
and initial value-boundary value problems.
2 First order equations in two independent variables; The Cauchy problem for linear, semi-linear |
and quasi-linear equations and their solutions by the method of characteristics.
3 The general solutions of first order linear, semi-linear and quasi-linear equations in two |
variables. Quasi-linear equations in n-independent variables.
4 First order nonlinear equations in two independent variables; The Cauchy problem and its |
solution by the method of charecteristics.
5 First order nonlinear equations in two independent variables; complete integral, the general |
integral and the singular solution.
6 Linear second order equations in two independent variables; The Cauchy problem, the H-111
Cauchy-Kowalewski theorem. Classification of linear second order equations and their
reduction to a canonical form. /MIDTERM1
7 The one-dimensional wave equations; the initial value problem , D" Alambert’s solution. 1HI-1vV
8 The inhomogeneous one-dimensional wave equation. The mixed initial and boundary value v
problems
for the one-dimensional wave equations and their solutions by the method of seperation of
variables.
9 Elliptic equations; Laplace equations, max-min principle, boundary value problems, V
10 integral representations and Green's functions, the method of seperation of variables. \Y
11 Parabolic equations; the heat conduction equation, fundamental solutions and Green's function Vi
, the initial and the initial-boundary problems./MIDTERM?2
12 Hyperbolic equations; the Cauchy and Goursat problems. VIl
13 Analytical methods of solutions; the method of seperation of variables and VIl
14 the integral transform methods. VIl




swe

Dersin Matematik Miihendisligi Programiyla liskisi

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

Katki
Seviyesi

1

2

bilgilere sahip olabilme

Matematik ile ilgili kavramlar1 ve kavramlar arasi iliskileri anlayabilme; kuramsal ve uygulamali

Matematik bilgilerini diger disiplinlere uygulayabilme

Bilim ve miihendislige ait problemleri tanimlama, modelleme ve ¢cdziimleyebilme

X[X] X|w

Cok disiplinli gruplarda calisabilme ve/veya liderlik yapabilme

olalo|lo

gorsellestirebilme

Problem ¢dzmek i¢in algoritma ve bilgisayar programi yazma, kullanma ve sayisal ¢ziimleri

Mesleki ve etik sorumluluk anlayisina sahip olabilme,

X

Tiirkce ve/veya ingilizce etkin yazili ve sozlii iletigim kurabilme,

Matematiksel diisiinme ve ispat tekniklerini 6grenme ve uygulayabilme

Hayat boyu 6grenimin 6nemini kavrama ve uygulayabilme

Matematigin giincel ve ¢agdas konularini arastirabilme

Matematik ile ilgili ileri diizeydeki bir ¢aligmay1 bagimsiz olarak yiiriitebilme

—_ X =Tk | =

aktarabilme

Alan ile ilgili konularda diisiincelerini ve sorunlara iligkin ¢6ziim dnerilerini yazili ve s6zlii olarak

X [X[X[X

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

Relationship between the Course and the Mathematics Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to understand the concepts of mathematics and the relationships between these
concepts; an ability to acquire theoretical and practical knowledge

An ability to apply knowledge of mathematics to other disciplines

An ability to identify, formulate and solve science and engineering problems

X
X
X

An ability to function in and/or develop leadership in multi-disciplinary teams.

olalo|o

An ability to write and use algorithms and computer programs to solve problems; an ability to
visualize numerical solutions

An understanding of professional and ethical responsibility

X

An ability to communicate effectively in written and oral Turkish and/or English.

An ability to learn and apply mathematical thinking and proof techniques

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

An ability to research current and contemporary issues in mathematics

An ability to conduct an independent study in advanced mathematics

—_ ] =T |

An ability to effectively communicate ideas and solutions proposals related to the field, both
orally and in writing

X[ XXX

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

Diizenleyen (Prepared by) Tarih (Date)
Department of Mathematics 2012

Imza (Signature)




