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Karmasik Degiskenli Fonksiyonlar Kuram

Theory of a ComplexVariable Functions

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) (Local (ECTS Credits) (Course Level)
Credits)
BLU521 Giiz/Bahar 3 7,5 Y.L
(Fall/Spring) (M.Sc.)

Lisansiistii Program Bilisim Uygulamalari
(Graduate Program) (Applied Informatics)
Dersin Tiirii Zorunlu Dersin Dili Ingilizce/Tiirkce

(Course Type)

(Compulsary) (Course Language) | (English/Turkish)

Dersin Icerigi
(Course Description)

30-60 kelime arasi

Kompleks diizlem, Riemann yiizeyi, karekok ve logaritma gibi cok degerli fonksiyonlarin
incelenmesi. Kompleks diizlemde tiirevin tanimlanmast, analitik fonksiyonlar ve Laplace
denklemi. Konform doniigiimiiniin tanimlanmasi ve ¢esitli sinir deger problemlerine
uygulanmasi. Rezidii teoremi ve integrallerin ¢éziimiinde kullanilmasi. Sonsuz seriler, gii¢
serileri, fonksiyonlarin Taylor ve Laurent serisi agilimlari. Fonksiyonlarin analitik devamlarinin
belirlenmesi.

Definition of Complex plane, Riemann surface, multi-valued functions such as square-root and
logarithmic function. Derivative in complex domain, analytic function and Laplace equation.
Introduction to conformal mapping and its application to boundary value problems. Residue
theorem and its application to evaluate definite integrals. Infinite series, power series, Taylor and
Laurent expansion of functions. Determination of analytic continuation of function.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5

adet

I. Miihendislik 6grencilerine kompleks diizlem, analitik fonksyon, Reimann yiizeyi gibi temel
kompleks analiz kavramlarinin tanitilmast

II. Rezidi teorisi ve kompleks diizlemde integral,
incelenmesi

III. Derste Ogrenilen yontemlerin gesitli elektromanyetik ve isaret isleme problemlerine
uygulanmasi

konform doniisim ve gii¢ serilerinin

I. To teach the fundamental concept of complex analysis, i.e., complex plane, analytic function
and Riemann surface to engineering students

Il. To teach the residue theory and integration in complex plane, conformal mapping and power
series expansion.

I11. To apply the complex analysis methods to various electromagnetic and signal processing
problems

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

Maddeler halinde 4-9

adet

Bu dersi basariyla tamamlayan yiiksek lisans 6grencileri asagidaki konularda bilgi, beceri ve
yetkinlik kazanirlar;

I. Kompleks analizin temel kavramlarini grenirler.

II. Karekok, logaritma gibi ¢ok degerli fonksiyonlarin dzellikleri ve uygulanmast hakkinda
beceri kazanirlar.

III. Analitik fonksiyon ve fonksiyonlarin tekil noktalar: hakkinda bilgi edinirler.

IV. Konform doniigiimii 6grenirler ve bu doniigiim yardimiyla karmasik sinir deger
problemlerini daha basit problemlere doniistiirebilirler.

V. Rezidii teoremi yardimiyla gesitli integrallerin ¢6ziimiiniin basitlestirilmesini 6grenir ve
uygularlar.

VI. Taylor ve Laurent gii¢ serilerini, bu serilerin gecerli oldugu bolgeleri ve uygulama
alanlarini 6grenirler.

M.Sc./Ph.D. students who successfully pass this course gain knowledge, skill and competency in
the following subjects;

I. Gain knowledge on fundamental concepts of complex analysis

I1. Gain knowledge on multi-valued functions, i.e., square-root and logarithmic function and
their applications

I11. Gain knowledge on analytic function and singular points of complex functions

IV. Gain knowledge on Conformal mapping and simplification of boundary value problems as
its application .

V. Gain knowledge on residue theory and its application to evaluate definite integral.

V1. Gain knowledge on Taylor and Laurent series, their domain of convergence and applications.
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Odevler ve Projeler

(Homework & Projects)

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi*
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 1
(Midterm Exams)

40

Kisa Smavlar -
(Quizzes)

Odevler 3
(Homework)

20

Projeler -
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar =
(Other Activities)

Final Sinavi 1
(Final Exam)

40

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Kompleks sayilar ve kompleks diizlem |
2 Kompleks Diizlemde Fonksiyon ve Riemann Yiizeyi Kavrami LILHI
3 Kare Fonksiyonu ve tersi, 1,11
4 Ustel fonksiyonlar ve logaritma ,trigonometrik fonksiyonlar ve ters fonksiyonlari I,
5 Kompleks Diizlemde tiirev, Regiiler fonksiyonlar 1
6 Laplace denklemi ve Konform Doniisiim, Sinir deger problemleri v
7 Bilineer(Mobius) doniisiim uygulamalari AV
8 Ara sinav
9 Kompleks diizlemde integral, basit ve baglantili bolgeler 1,V
10 Cauchy integral formiilii, rezidii kavram v
11 Rezidii kavrami kullanilarak bazi integrallerin hesabi1 V
12 Sonsuz serilerin toplam1 VI
13 Kuvvet serileri, Taylor ve Laurent serisi uygulamalari Vi
14 Analitik devam VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Complex numbers and complex plane |
2 Function of complex variable and Riemann Surfaces LI
3 Multi-valued functions , square-root functions Il
4 Logarithmic and Trigonometric functions 1,11
5 Derivative of complex function and harmonic function i
6 Laplace Equation and Conformal Mapping-Boundary value problem v
7 Bilineer (Mobius) transform applications v
8 Midterm Exam
9 Complex Integration, simple and multiply connected domain LV
10 Cauchy’s Integral formula and residue theory V
11 Solution of integrals with the aid of residue theorem \Y
12 Sum of infinite series VI
13 Power series, Taylor and Laurent expansions VI
14 Analytic Continuation VI

NOT-1: Ders plani, sadece hafta bazinda islenen ders konularini i¢ermeli, ara ve kisa siavlar ders

planlart

na yazilmamalidir.

Dersin Bilisim Uygulamalar Yiiksek Lisans Programuyla iliskisi

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

Katki
Seviyesi

1|2

Telekomiinikasyon Miihendisligi alaninda bilgilerini uzmanlik diizeyinde gelistirebilme ve bu
bilgileri kullanarak sorunlar1 ¢oziimleyebilme (bilgi ve beceri).

Telekomiinikasyon Miihendisligi’nin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme,
edindigi bilgileri farkl disiplin alanlarindan gelen bilgilerle biitiinlestirerek yorumlayabilme ve
yeni bilgiler iiretebilme (beceri).

Telekomiinikasyon Miihendisligi ile ilgili uzmanlik gerektiren sorunlarin ¢6ziimii i¢in yeni
yaklagimlar gelistirebilme, sorumluluk alarak ¢oziim {iretebilme ve uzmanlik gerektiren bir
caligmay1 bagimsiz olarak yiirlitebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme
Yetkinligi).

Telekomiinikasyon Miihendisligi’nde edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel
bir yaklagimla degerlendirebilme (Ogrenme Yetkinligi).

Telekomiinikasyon Mithendisligi'ndeki giincel gelismeleri ve kendi ¢alismalarim ulusal veya
uluslar aras1 gruplara, yazili, sozlii ve gorsel olarak sistemli bicimde aktarabilme (Iletisim ve
Sosyal Yetkinlik).




Vi. Ingilizce kullanarak sozlii ve yazili iletisim kurabilmek (iletisim ve Sosyal Yetkinlik).
vii. Bilgisayar yazilimu ile birlikte bilesim ve iletisim teknolojilerini yiiksek diizeyde kullanabilme
(fletisim ve Sosyal Yetkinlik).
viii. | Telekomiinikasyon Miihendisligi ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmast asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme
ve bu degerleri 6gretebilme (Alana Ozgii Yetkinlik).
iX. Telekomiinikasyon Miihendisligi ile ilgili konularda uygulama planlar1 gelistirebilme ve elde
edilen sonuglari, kalite siiregleri gergevesinde degerlendirebilme (Alana Ozgii Yetkinlik).
X.
Xi.
Xii.
Xiii.
Xiv.
XV.
XVi.
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Informatics Applications Graduate (MS) Curriculum
Level of
Program Outcomes Contribution
1 2 3
i Developing and intensifying knowledge that requires expertise in the area of
Telecommunication Engineering, and gaining the skills necessary to analyze and solve X
problems using this knowledge (knowledge and skill)
ii. | Grasping the inter-disciplinary interaction related to Telecommunication Engineering,
interpreting and forming new types of knowledge by combining the knowledge from X
Telecommunication Engineering and the knowledge from various other disciplines (skill).
iii. | Developing new approaches to solve the complex problems arising in Telecommunication
Engineering, coming up with solutions while taking responsibility and carrying out a specific X
study independently. (Competence to work independently and take responsibility).
iv. | Assessing the knowledge and skill gained in the area of Telecommunication Engineering with a X
critical view (Learning Competence).
v. | Systematically transferring the current developments and one’s own work in
Telecommunication Engineering, to other groups in written, oral and visual forms
(Communication and Social Competency).
vi. | Establishing written and oral communication in English (Communication and Social
Competency).
vii. | Competence in using the computer software together with the information and communication
technologies. (Communication and Social Competency).
viii. | The ability to control the collecting, interpreting, practicing and announcing processes of the
Telecommunication Engineering related data taking into consideration scientific, cultural and
ethical values and the ability to teach these values to others (Area Specific Competency).
ix. | Developing application plans concerning the subjects related to Telecommunication
Engineering and the ability to evaluate the end results of these plans within the frame of quality
processes (Area Specific Competency).
X.
Xi.
Xii.
Xiil.
Xiv.
XV.
XVi.
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Prof.Dr. Ertugrul KARACUHA 15.05.2014




