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

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAT?205/
MAT205E 3 3 45 3 i 2

Béliim / Program
(Department/Program)

Elektronik ve Haberlesme Miihendisligi Bolimii/Tiim Programlar
(Electronics&Communication Engineering Department/ Electronics& Communication Engineering
Programme/All peograms)

Dersin Tiirii
(Course Type)

Dersin Dili
(Course Language)

Tiirkge (Turkish)

Se¢meli (Selective) ingilizce (English)

Dersin Onkosullar
(Course Prerequisites)

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
70% 30% - -

Dersin Icerigi

(Course Description)

Kompleks diizlem, Riemann yiizeyi, karekok ve logaritma gibi ¢ok degerli fonksiyonlarin incelenmesi.
Kompleks diizlemde tlirevin tanimlanmasi, analitik fonksiyonlar ve Laplace denklemi. Konform
doniigiimiiniin tanimlanmasi ve c¢esitli smir deger problemlerine uygulanmasi. Rezidii teoremi ve
integrallerin ¢6zliimiinde kullanilmasi. Sonsuz seriler, gii¢ serileri, fonksiyonlarin Taylor ve Laurent serisi
acilimlari. 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 Obijectives)

l. Miihendislik 6grencilerine kompleks diizlem, analitik fonksiyon, Riemann yiizeyi gibi temel
kompleks analiz kavramlarmin tanitilmasi
1. Rezidii teorisi ve kompleks diizlemde integral, konform doniisiim ve gii¢ serilerinin incelenmesi
1l. Derste dgrenilen yontemlerin gesitli elektromanyetik ve isaret isleme problemlerine uygulanmasi

l. To teach the fundamental concept of complex analysis, i.e., complex plane, analytic function and
Riemann surface to engineering students
1. To teach the residue theory and integration in complex plane, conformal mapping and power
series expansion.
11, To apply the complex analysis methods to various electromagnetic and signal processing
problems

Dersin Ogrenme
Ciktilan

(Course Learning
Qutcomes)

Bu dersi bagariyla tamamlayan lisans 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar;
I. Kompleks analizin temel kavramlarini 6grenirler.
Il. Karekok, logaritma gibi ¢ok degerli fonksiyonlarmn 6zellikleri ve uygulanmasi hakkinda beceri
kazanurlar.
Il.  Analitik fonksiyon ve fonksiyonlarin tekil noktalar hakkinda bilgi edinirler.
IV. Konform déniisiimii 6grenirler ve bu doniigiim yardimiyla karmasik sinir deger problemlerini daha
basit problemlere donistiirebilirler.
V. Rezidii teoremi yardimiyla gesitli integrallerin ¢6ziimiiniin basitlestirilmesini 6grenir ve uygularlar.
V1. Taylor ve Laurent gii¢ serilerini, bu serilerin gegerli oldugu bélgeleri ve uygulama alanlarini
Ogrenirler.

Undergraduate students who successfully pass this course gain knowledge, skill and competency in the
following subjects;
I. Gain knowledge on fundamental concepts of complex analysis
Il.  Gain knowledge on multi-valued functions, i.e., square-root and logarithmic function and their
applications
I1l.  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.
VI. Gain knowledge on Taylor and Laurent series, their domain of convergence and applications
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Odevler ve Projeler 4

(Homework & Projects
4

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullamim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %

Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlar 1 40

(Assessment Criteria)

(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler 4 20
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smavwvi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Kompleks sayilar ve kompleks diizlem I
2 Kompleks Diizlemde Fonksiyon ve Riemann Yiizeyi Kavrami LI
3 Kare Fonksiyonu ve tersi, Il
4 Ustel fonksiyonlar ve logaritma ,trigonometrik fonksiyonlar ve ters fonksiyonlari Il
5 Kompleks Diizlemde tiirev, Regiiler fonksiyonlar i
6 Laplace denklemi ve Konform Doniisiim, Sinir deger problemleri v
7 Bilineer(Mobius) doniisiim uygulamalar1 AV
8 Ara smav
9 Kompleks diizlemde integral, basit ve baglantili bolgeler AV
10 Cauchy integral formiild, rezidii kavrami V
11 Rezidii kavrami kullanilarak bazi integrallerin hesab1 V
12 Sonsuz serilerin toplami 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 I
2 Function of complex variable and Riemann Surfaces LI
3 Multi-valued functions , square-root functions 1,11
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 \Y
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

Dersin Miihendislik Programuyla Iliskisi
3: Tam, 2: Kismen, 1: Yok




Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1123

1 Matematik, fen bilimleri ve miihendislik bilgisini miihendislik problemlerini ¢c6zmede kullanabilme becerisi X
2 Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve teghizati X

kullanabilme becerisi
3 Bir makinay1, parcasint veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi saglayacak X

sekilde secme, gelistirme ve tasarlama becerisi
4 Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi X
5 Miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi X
6 Mesleki ve etik sorumluluklarin dogru algilanmast X
7 Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi X
8 Ik;/lﬁhe.n.disliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve yorum yapabilme X

ecerisl

9 Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi X
10 Miihendisligin giincel ve ¢agdas konularina iligkin bilgi sahibi olma X
11 Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik yontemlerini ve ¢cagdas X

bilgi erisim olanaklarini kullanabilme becerisi

Contribution of the Course to Electronics&Communication Engineering Programme
3: Completely, 2: Partially, 1: None

Level of
ELECTRONICS&COMMUNICATION ENGINEERING PROGRAM Contribution
OUTCOMES 1 2|3
An ability to apply knowledge of mathematics, science, and engineering problems X
5 An ability to design and conduct experiments, as well as to analyze and interpret data and use modern X
tools and equipment
3 An ability to select, develop and/or design a system, component, or process to meet desired performance, X
manufacturing capabilities and economic requirements.
4 An ability to function on and/or develop leadership in multi-disciplinary teams. X
5 An ability to identify, formulate, and solve engineering problems. X
6 An understanding of professional and ethical responsibility X
7 An ability for effective written and oral communication in Turkish and English. X
8 An ability to understand and comment on the impact of engineering solutions in a national and global X
context.
9 A recognition of the need for, and an ability to engage in life-long learning X
10 | A knowledge of contemporary issues in engineering X
1 An ability to use the techniques, skills, and modern engineering tools , such as computer programs, X
necessary for engineering design and analysis and use modern information systems
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