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Course Name

Elektromanyetikte Zaman Uzayinda Sonlu Farklar Y dntemi

Finite Difference Time Domain Method in Electromagnetics

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Course Level)
BLU 6** / Bahar 3 7,5 Doktora
BLU 6**E (Spring) (Ph.D.)
Lisansiistii Program Bilisim Uygulamalari
(Graduate Program) (Applied Informatics)
Dersin Tiirii Se¢meli Dersin Dili Tiirkge/Ingilizce
(Course Type) (Elective) (Course Language) (Turkish/English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Sayisal interpolasyon ve ekstrapolasyon. Analitik formiilasyon ve sayisal donanimlar. fletken
cisimler teorisi: ince iletkenler. Gegirgen ve kayipl cisimler. Sayisal ve yar1 analitik - yar
sayisal hesaplamali yontemler. Zaman uzayinda sonlu farklar yontemi (FDTD): Tletken,
dielektrik, kayipsiz, kayipl, dispersif hallerde ¢esitli FDTD uygulamalari. Giincel aragtirma
problemleri.

Numeric interpolation and extrapolation. Analytical formulation and numerical configurations.
Theory of conducting bodies. Permitting and/or dissipating bodies. Numerical and semi-
analytical computational methods. Finite Differences method in Time Domain. Several FDTD
applications for conducting, dielectric, lossless, and/or lossy cases. Several FDTD applications
for dispersive cases. Up-to-date research problems.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5

adet

1. Zaman Uzayimda Sonlu Farklar Yontemi ile sinirdeger problemlerinin ¢oziimiiniin
ogretilmesi ve 6rnek problemlere uygulanmasi
Fiziksel problem ile matematiksel formiilasyonu arasinda bag kurma,

3. Saysal ¢6ziim i¢in FDTD algoritma ve bilgisayar programlamanin kavratilmas,

1. To learn solution to the boundary value problems by using the Finite Differences method in
Time Domain and to apply for solution of some problems

2. To understand the basic engineering problems and the assumptions of modeling with their
implications for a numerical solution,

3. To give the students training in algorithms and programming techniques of the FDTD

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Maddeler halinde 4-9

adet

Bu dersi bagariyla tamamlayan dgrenciler;

1. Uygulamali elektromanyetikteki karigik sinir deger problemlerinin analiz yontemlerinin
temellerini anlamaya yonelik sistematik ve teorik yaklagimlar ve bunlara yonelik yeni
tekniklerin gelistirilmesi
Ozgiin yéntem olusturma siirecleri
Analitik diistinme ve problem ¢6zme yaklagimlari

B

Problemlerin modellenmesi ve ¢dzimi
hakkinda bilgi sahibi olacaklardir.

Students who pass the course will have knowledge on:

1. The systematical and theoretical approaches on understanding the principal backgrounds
and essentials of the analysis methods of mixed boundary value problems in the applied
electromagnetics and the developing new techniques related to them.

The processes to construct original methods.
Development of analytical thinking and problem solving approaches.

B

Modeling and numerically solving the problem
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Odevler ve Projeler

(Homework & Projects)

1 Dénem Odevi

1 Term Paper

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlar 1 % 30
(Midterm Exams)

Kisa Sinavlar - -

(Quizzes)

Odevler - -
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi 1 % 30
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Siawvi 1 % 40
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Elektromanyetik problemlerin siniflandiriimast 1
2 FDTD yo6ntemi 2
3 Maxwell denklemlerinin iki boyutlu uzayda FDTD ile ¢6ziimii, sayisal dispersiyon ve kararlilik 3
analizi
4 Maxwell denklemlerinin {i¢ boyutlu uzayda FDTD ile ¢oziimii, sayisal dispersiyon ve kararlilik 2
analizi, Yee algoritmasi
5 Yatik Spheroidal Koordinatlarda Problemin Formiilasyonu ve Coziimii, Corpon Coziimii, 1,2
Beltrami Metodu.
6 Diial Integral Denklemlerinin Elemanter Coziimii: Harmonik Fonksiyonlarin Integral 2,3
Gosterilimine Dayali Yontemler, Diial Integral Denklemler.
7 Titchmarsh Tipinde Diial Integral Denklemler, Peter Coziimii, Titchmarsh Coziimii. 2,3,4
8 Noble Coziimii, Gordon-Copson Coziimii, Diial Integral Denklemlerin Coziimiinden Tiiretilen 2
Fonksiyonlar.Ozel Durumlar: Hankel Cekirdegi, Keyfi Agirlik Fonksiyonu.
9 Genel Problem: integral Gésterilim Metodu, Yaklasik Céziimler. Simiiltane Denklemler: Diial 4
Seri Denklemleri.
10 Uclii Denklemler: Titchmarsh Uclii Integral Denklemleri ve Coziimleri. 2.4,
11 Kobayashi Potansiyelleri: Dovnorovich Coziimii, Galin teoremi, Green Coziimii. 3
12 Elektrostatik Uygulamalari: Dairesel Levhali Kondansator, Love Integral Denklem Céziimii, 2
Karisik Kiiresel Geometrilerle ilgili Problemler.
13 Giincel arastirma problemlerinin tanitilmasi. Yeni yontemlerin tanitilmast. 2.4,
14 Konform déniistimler 1,2,3.4
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Classification of electromagnetic problems 1
2 FDTD method 2
3 Solution of Maxwell’s equations via FDTD for two dimensional medium, numerical 3
dispersion and stability analysis
4 Solution of Maxwell’s equations via FDTD for three dimensional medium, numerical 2
dispersion and stability analysis, Yee algorithm
5 The formulation and solution of the problem in oblate spheroidal coordinates; Corpon 1,2
solution; Beltrami method.
6 Elementary solution of dual integral equations; Methods based on integral representation of 2,3
harmonic functions; dual integral equations.
7 Dual integral equations in Titchmarsh type; Peter solution; Titchmarsh solution. 23,4
8 Noble solution; Gordon-Copson solution; Functions derived from solutions of dual integral 2
equations. Special cases; Hankel kernel; arbitrary weight function.
9 General problem; Integral representation methods; approximate solutions. Simultaneous 4
equations; dual series equations.
10 Triple equations.Titchmarsh triple integral equations and their solutions. 2.4,
11 Kobayashi potentials; Dovnorovich solution; Galin Theorem; Green solution. 3
12 Electrostatic applications: circular plate conductor; solution of Love integral equation. 2
Problems related to mixed spherical geometries.
13 Presenting the up-to-dated research problems and introducing new methods. 2.4
14 Conformal tranformations 1,2,3.4




Dersin Bilisim Uygulamalar1 Doktora Programiyla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait c¢iktilar)

Katki
Seviyesi

1

2

Lisans diizeyi yeterliliklerine dayali olarak, Bilisim Uygulamalar1 alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).

Biligim Uygulamalari alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

iii.

Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme (beceri).

iv.

Bilisim Uygulamalar1 alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Bilisim Uygulamalari alani ile ilgili karsilagilan sorunlari arastirma yontemlerini kullanarak
¢Oziimleyebilme (beceri).

Bilisim Uygulamalar1 alani ile ilgili uzmanlik gerektiren bir caligmay1 bagimsiz olarak
yiiriitebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

vii.

Bilisim Uygulamalar1 alani ile ilgili uygulamalarda karsilasilan ve dngoriilemeyen karmagik
sorunlarin ¢dzilimii igin yeni stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢oziim
iiretebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilisim Uygulamalari alani ile ilgili sorunlarin ¢6ziimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

ix.

Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklagimla degerlendirebilme ve 6grenmesini yonlendirebilme (Ogrenme Yetkinligi).

Bilisim Uygulamalar1 alanindaki giincel gelismeleri ve kendi ¢aligmalarini, nicel ve nitel veriler
ile destekleyerek, alanindaki ve alan digindaki gruplara, yazili, sdzlii ve gorsel olarak sistemli
bigimde Tiirkce ve/veya Ingilizce olarak aktarabilme ({letisim ve Sosyal Yetkinlik).

Xi.

Sosyal iliskileri ve bu iligkileri yonlendiren normlar elestirel bir bak1§ acisi ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gecebilme (Iletisim ve Sosyal
Yetkinlik).

xii.

Bilisim Uygulamalari alammin gerektirdigi diizeyde bilgisayar yazilinu ile birlikte biligim ve
iletisim teknolojilerini ileri diizeyde kullanabilme (Iletisim ve Sosyal Yetkinlik).

xiii.

Bilisim Uygulamalari alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme
ve bu degerleri 6gretebilme (Alana Ozgii Yetkinlik).

xiv.

Bilisim Uygulamalari alani ile ilgili konularda strateji, politika ve uygulama planlari gelistirebilme
ve elde edilen sonuglari, kalite siiregleri ¢ercevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

XV.

Bilisim Uygulamalar1 alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinler arasi ¢aligmalarda kullanabilme (Alana Ozgii Yetkinlik).

Xvi.

Kendi ¢aligmalarini, Bilisim Uygulamalar1 alanindaki uluslararasi platformlarda, yazili, sozlii
ve/veya gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Informatics Applications Doctorate (PhD) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying knowledge in Informatics Applications area, based upon the
competency in the undergraduate level (sufficient knowledge) (knowledge).

ii.

Grasping the inter-disciplinary interaction related to Informatics Applications area
(knowledge).

iii.

The ability to use the expert-level theoretical and practical knowledge acquired in Informatics
Applications area (skill).

iv.

Interpreting and forming new types of knowledge by combining the knowledge from
Informatics Applications area and the knowledge from various other disciplines (skill).

Solving the problems faced in Informatics Applications area by making use of the research
methods (skill).

vi.

The ability to carry out a specialist study related to Informatics Applications area
independently (Competence to work independently and take responsibility).

vii.

Developing new strategic approaches to solve the unforeseen and complex problems arising in
the practical processes of Informatics Applications area and coming up with solutions while
taking responsibility (Competence to work independently and take responsibility).

viii.

Fulfilling the leader role in the environments where solutions are sought for the problems
related to Informatics Applications area (Competence to work independently and take
responsibility)

ix.

Assessing the specialist knowledge and skill gained through the study with a critical view and
directing one’s own learning process (Learning Competence).

Systematically transferring the current developments in Informatics Applications area and
one’s own work to other groups in and out of Informatics Applications area; in written, oral
and visual forms in Turkish and/or English (Communication and Social Competency).

xi.

Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to take action to change these when necessary. (Communication
and Social Competency).

Xii.

Using the computer software together with the information and communication technologies
efficiently and according to the needs of Informatics Applications area (Communication and
Social Competency).

xiii.

Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Informatics Applications area related data and the
ability to teach these values to others (Area Specific Competency).

xiv.

Developing strategy, policy and application plans concerning the subjects related to Informatics
Applications area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

XV.

Using the knowledge and the skills for problem solving and/or application (which are
processed within the area) in inter-disciplinary studies (Area Specific Competency).

Xvi.

The ability to present one’s own work within the international Informatics Applications
environments orally, visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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